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Abstract

How do high public debt and fiscal uncertainty interact to shape inflation? We
develop a model in which firms face uncertainty about both marginal costs and fiscal
policy and choose how much information to acquire before setting prices. Higher debt
raises steady-state taxes, affecting attention through two opposing forces. While
these taxes reduce the profit stakes of mispricing, they make desired prices more
sensitive to tax fluctuations, increasing the value of information. The interaction
generates a U-shaped relationship between public debt and attention, and therefore
between debt and inflation volatility. Using euro-area firm-level expectations data, we
document that the passthrough of expected input-cost growth into expected
selling-price growth rises systematically with a country’s debt-to-GDP ratio,
consistent with the model. In the calibrated general-equilibrium model, an increase in
debt from 100% to 175% of GDP raises inflation volatility by about 20%, mainly
because firms reallocate attention toward fiscal shocks.
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1 Introduction

Public debt has risen to historically high levels and inflation has surged across many advanced

economies. These developments have renewed the debate over whether and how rising public

debt affects inflation (see, e.g., Barro and Bianchi, 2026). As public debt burdens grow, fiscal

authorities frequently turn to revenue tools like taxes or tariffs to finance them. Yet, the

unpredictable timing, scope, and scale of these measures make fiscal policy a major source of

uncertainty. How this fiscal uncertainty shapes inflation dynamics, and whether its impact

depends on the level of public debt, however, remains unclear.

We develop a general-equilibrium model in which price-setting firms face uncertainty

about both marginal costs and fiscal policy and choose how much information to acquire

before setting prices. Distortionary revenue taxes create a wedge between marginal cost and

a firm’s desired price. Because higher steady-state debt is associated with higher taxes in

the model, the size of this wedge depends on the debt-to-GDP ratio. Fiscal uncertainty

then changes the value of information about the firm’s desired price. As a result, the fiscal

environment affects not only firms’ desired prices, but also how closely firms track them.1

We show that a higher public debt-to-GDP ratio shapes firms’ attention through two

opposing forces. First, because higher debt is partly financed through higher revenue taxes,

a larger share of profits is taxed away. This lowers the profit losses of setting the wrong

price, reducing firms’ incentives to acquire information—a mechanism we call the stakes

channel. Second, the sensitivity of a firm’s desired price to tax changes is increasing and

convex in the debt-to-GDP ratio. Consequently, higher debt renders desired prices more

volatile, amplifying the expected losses from mispricing and inducing firms to pay more

attention—a mechanism we call the volatility channel. The interaction of these two forces

generates a non-monotonic, U-shaped relationship between public debt and attention: at

low debt levels, the stakes channel dominates and attention declines with debt, whereas at

high debt levels, the volatility channel prevails, causing firms’ attention to rise with debt.

We first characterize this mechanism analytically in a static partial-equilibrium model

of firm information acquisition. The model yields a closed-form solution for optimal

attention and a unique debt level at which attention is minimized. Greater fiscal

uncertainty shifts this turning point toward lower debt levels, causing the volatility channel

to dominate sooner. In the absence of fiscal uncertainty, the U-shape disappears altogether

and attention declines monotonically with debt. Because attention governs how strongly

prices respond to underlying shocks, the same mechanism generates a U-shaped

relationship between debt and the passthrough of actual marginal-cost shocks into prices.

1The desired price is the price the firm would set under full information.
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We further show that a higher debt-to-GDP ratio increases the pass-through of expected

cost changes into expected price changes. Because firms acquire a single signal about their

desired price, rather than separate signals for marginal costs and taxes, they cannot perfectly

isolate the two shocks. Consequently, an upward revision in expected marginal cost implies

a simultaneous upward revision in expected taxes. Because high debt makes desired prices

more sensitive to tax fluctuations, this expected tax revision is amplified, driving a larger

overall adjustment in expected prices.

We next examine this empirical prediction of the model using the ECB/European

Commission Survey on the Access to Finance of Enterprises (SAFE). Our sample contains

more than 62,000 firm-wave observations across 11 euro-area countries from 2023 to 2026.

The survey elicits firms’ expected selling-price growth and expected input-cost growth over

the next twelve months, allowing us to measure the passthrough of expected costs into

expected prices. In our model, this expected passthrough rises with the debt-to-GDP ratio,

whereas it is independent of debt under several alternative information structures.

Consistent with this prediction, we find that expected passthrough rises systematically

with public debt: from about 0.22 at the lowest debt-to-GDP ratio in the sample to about

0.32 at the highest, an increase of roughly 45%.

We then embed the mechanism in a dynamic general-equilibrium model in which firms

face uncertainty about productivity and tax shocks. Firms optimally allocate attention over

time, taking into account both the persistence of shocks and the information about aggregate

conditions that will subsequently be revealed by the aggregate price level. We calibrate the

model to match the empirical relationship between expected passthrough and debt, together

with standard macroeconomic moments.

The quantitative model implies that inflation volatility is also U-shaped in the debt-

to-GDP ratio, with a trough around 60%. The non-monotonicity is driven primarily by

endogenous information acquisition. At low debt, firms devote relatively more attention to

productivity shocks; at high debt, the greater sensitivity of desired prices to fiscal conditions

induces firms to shift attention toward fiscal shocks. Because fiscal shocks become more

inflationary as debt rises, this reallocation of attention raises aggregate inflation volatility.

If firms’ attention is instead held fixed, inflation volatility is nearly monotonically declining

in debt.

The quantitative effects of this endogenous attention channel are substantial. As the

debt-to-GDP ratio rises from 100% to the CBO-projected 175% by 2056, inflation volatility

increases by approximately 20%.2 The cumulative effect of tax shocks on inflation within

four years of the shock is about twice as large at a debt-to-GDP ratio of 175% compared

2Source: https://www.crfb.org/blogs/debt-rises-175-gdp-under-cbos-long-term-outlook.
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to one of 100%. By contrast, if we ignore the endogenous adjustment of firms’ attention

allocation, the model would largely predict no change in inflation volatility, and the effect of

tax changes on inflation would be unaffected.

With endogenous attention, the role of fiscal policy becomes state-dependent. We

illustrate this by focusing on two counterfactuals. First, we consider a fiscal rule that raises

revenue taxes more strongly in response to increases in government debt. When taxes

respond more strongly to debt, two opposing effects arise. On the one hand, a more

aggressive tax policy reduces debt persistence, which weakens the propagation of shocks

through debt into future taxes and tends to lower firms’ attention. On the other hand, it

makes taxes more sensitive to debt fluctuations, which raises the fiscal component of firms’

desired-price uncertainty and induces them to pay more attention to fiscal news. At low

debt levels, the first effect dominates, so faster fiscal adjustment lowers attention and

inflation volatility. At high debt levels, the second effect dominates, and faster fiscal

adjustment instead raises inflation volatility. Thus, a policy that stabilizes debt more

aggressively can make inflation more sensitive to shocks when debt is elevated and

therefore, increase aggregate inflation volatility.

Second, we show that tax hikes are amplified through firms’ endogenous attention when

they coincide with an increase in firms’ prior uncertainty. Firms increase their attention to

resolve the heightened uncertainty, and hence, they pass through the shock more strongly into

prices, which materially amplifies both inflation and output responses. At low debt-to-GDP

ratios, this amplification effect is muted, as fiscal shocks are overall not very inflationary and

firms’ attention is mostly directed towards productivity shocks. At higher debt, however,

firms’ desired prices are more sensitive to tax changes and firms’ attention is directed towards

these fiscal shocks, leading to a strong amplification of tax hikes in times of high uncertainty.

Ignoring the endogenous nature of attention substantially understates the state dependency

of the effects of these tax shocks.

Related literature. This paper bridges several literatures: the impact of public debt and

fiscal uncertainty on inflation, information frictions in price setting, the empirical evidence

on firms’ expectations, pricing decisions, and passthrough of marginal cost to prices.

First, we contribute to the literature exploring how public debt and fiscal policy shape

inflation dynamics and shock transmission.3 Recent empirical and theoretical work

emphasizes that surging public debt and fiscal deficits feed directly into inflation through

the intertemporal government budget constraint and the erosion of the real value of public

3In the context of trade and fiscal policy, recent evidence shows that uncertainty about tariff policy
disrupts trade flows, especially at higher tariff levels (Manova et al., 2026).
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debt (Barro et al., 2025; Barro and Bianchi, 2026).4 Furthermore, uncertainty over how

public debt will ultimately be stabilized can fundamentally drive inflation fluctuations

(Bianchi and Melosi, 2017, 2019), and endogenous information acquisition about future

surpluses can turn such uncertainty into sudden inflation (Bassetto and Miller, 2025).

Under imperfect knowledge and learning, long-duration debt structures generate wealth

effects that demand more aggressive monetary policy to anchor expectations (Eusepi and

Preston, 2018), and high debt levels can ultimately render inflation-targeting regimes

infeasible (Eusepi et al., 2025). Our mechanism complements this literature by showing

that the endogeneity of firms’ attention provides a supply-side transmission channel.

Specifically, the debt-to-GDP ratio shapes inflation dynamics by changing firms’ incentives

to track fundamentals and thereby affecting their price-setting behavior.

Our framework builds on the rational inattention literature (Sims, 2003, 2010).

Specifically, price-setting firms are uncertain about the shocks that affect their prices and,

subject to information processing costs, must optimally choose how much and what

information to acquire (see, e.g., Mackowiak and Wiederholt, 2009; Afrouzi, 2024; Afrouzi

et al., 2024; Yang, 2022; Pfäuti, 2025; Morales-Jiménez and Stevens, 2025). Our

contribution is to show that the fiscal environment itself changes the optimal allocation of

attention. In particular, the level of public debt and uncertainty about future fiscal policy

determine both how much firms learn and what they choose to learn about.

Methodologically, we extend the dynamic rational inattention framework of Afrouzi and

Yang (2021) to incorporate endogenous public signals.5 This approach is empirically

motivated by how firms track aggregate benchmarks (Drenik and Perez, 2020; Mizen et al.,

2025; Hack and Rostam-Afschar, 2025) and provides computational advantages when

characterizing the attention allocation of agents tracking nonstationary target variables.

Unlike frameworks analyzing one-time information treatments (Maćkowiak and

Wiederholt, 2026) or fixed-cost public statistics (Weber et al., 2025), our public signal is a

recurring object whose informativeness is determined endogenously, relating our setup to

models of learning from past endogenous aggregates (Huo and Pedroni, 2023). This setting

also connects to the literature on private information acquisition with public information

(Hellwig and Veldkamp, 2009; Colombo et al., 2014), with inflation being the public signal

in our framework.

4Our framework also speaks to the literature on monetary-fiscal policy interactions (see, e.g., Sargent
and Wallace, 1981; Leeper, 1991; Sims, 1994; Woodford, 1996, 2001; Cochrane, 1998; Bhattarai et al., 2014).
While those studies analyze how the policy regime itself determines the price level and inflation dynamics,
we take the underlying regime as given and focus on how fiscal variables alter firms’ information choices.

5See, also, Miao et al. (2022); Mackowiak et al. (2018) on dynamic rational inattention solutions, and
Song and Stern (2025) or Wu (2024) for applications of those solution approaches.
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Finally, our empirical analysis contributes to the literature estimating the firm-level

passthrough of marginal costs to prices and to the growing body of work linking firms’

expectations to pricing decisions. While an established empirical literature examines the

actual passthrough of cost shocks to prices, a growing literature directly leverages firm

surveys to examine how expectations about marginal costs translate into actual pricing

decisions (Andrade et al., 2026; Gagliardone and Tielens, 2026; Ghassibe et al., 2026).6

Our contribution is to document that the passthrough of expected marginal cost changes to

expected price changes is not constant across euro area countries, but increases

systematically with the level of public debt.

Outline. In Section 2, we present our model framework. Section 3 derives our main

analytical results, and Section 4 provides our empirical results. In Section 5, we quantify

the general-equilibrium effects of endogenous attention and how it shapes the effects of

fiscal policy. Section 6 concludes. We relegate all proofs and derivations, as well as

additional details, to the Appendix.

2 Model

Time is discrete, and denoted by t = 0, 1, 2, . . .. The economy consists of a representative

household, a continuum of monopolistically competitive firms indexed by j ∈ [0, 1], a

representative final good producer, a fiscal authority, and a monetary authority.

2.1 Households

The representative household has preferences over final good consumption Ct and labor

supply Lt, and chooses an allocation {Ct, Lt, Bt}t≥0 to maximize

max
{Ct,Lt,Bt}t≥0

Ef
0

∞∑
t=0

βt
[
logCt − Lt

]
(1)

subject to PtCt +Bt = (1 + it−1)Bt−1 +WtLt + Profitst + PtΞt, (2)

lim
T→∞

Ef
0

[
βTBT/(PTCT )

]
= 0,

B−1 given.

6Passthrough estimates range from around 0.6 for Belgian firms (Amiti et al., 2019), similar magnitudes
for the United States (Dogra et al., 2023), roughly 0.5 for German firms (Gödl-Hanisch and Menkhoff, 2023),
to about 0.3 following German tax shocks (Dedola et al., 2023). Fernández-Villaverde et al. (2015) show
that fiscal uncertainty significantly impacts pricing behavior.
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Here Ef
0 is the full-information expectations operator, Ct is consumption of the final good

at price Pt, Bt denotes nominal bond holdings at time t, it−1 is the nominal interest rate on

bonds held from t − 1 to t, Lt is labor supply at nominal wage Wt, Profitst are nominal

firm profits rebated to the household, and Ξt are real lump-sum transfers net of lump-sum

taxes from the government.

The household’s optimality conditions imply

Wt = PtCt, (3)

1 = β(1 + it)Ef
t

[
PtCt

Pt+1Ct+1

]
. (4)

Equation (3) represents the household’s labor-leisure equation, and Equation (4) is the

standard bond Euler equation.

2.2 Monetary Policy

The monetary authority follows a Taylor rule,

1 + it = (1 + i)

(
Pt

Pt−1

)ϕπ

, (5)

where i is the steady-state nominal interest rate, Pt/Pt−1 is gross inflation between t−1 and

t, and ϕπ captures the strength of the monetary response to inflation.

2.3 Fiscal Policy

The fiscal authority issues nominal bonds Bt, sends nominal lump-sum transfers (net of

lump-sum taxes) PtΞt to households, pays the nominal interest rate it, and raises revenue

taxes Tr,t on monopolistically competitive firms. The fiscal authority’s flow budget constraint

is given by

Bt = (1 + it−1)Bt−1 − Tr,t

∫ 1

0

Pj,tYj,tdj + PtΞt, t ≥ 0. (6)

For simplicity, we abstract from government spending.

We assume that firms are solely taxed via a distortionary revenue tax. In Appendix H,

we show how profit and payroll taxes can be equivalent to revenue taxes. Revenue taxes
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respond to lagged real debt according to

Tr,t = Tr

(
Bt−1

Pt−1

P

B

)ϕb

eνt , (7)

where Tr, B, and P are steady-state values of the revenue tax, nominal government debt,

and the aggregate price level. The parameter ϕb captures the responsiveness of revenue taxes

to real government debt relative to steady state. We refer to ϕb as the stance of fiscal policy,

or, following Angeletos et al. (2025), as the speed of fiscal adjustment. Revenue-tax shocks

follow

νt = ρννt−1 + ϵνt , ϵνt ∼ N (0, σ2
ν). (8)

We denote the debt-to-GDP ratio by

Bt ≡
Bt

PtYt

. (9)

We assume that the steady state revenue-tax rate is a constant fraction ϑ of the debt-to-

GDP ratio B: Tr = ϑB. The steady-state government budget then implies that lump-sum

transfers (net of taxes) are given by: Ξ/Y = (ϑ − i)B. We assume that for a given steady

state value, real lump-sum transfers are constant, i.e., do not change in response to shocks.

Throughout, we focus on B ∈ (0, 1/ϑ).7 In the quantitative model, we focus on steady states

with ϑB < 1/2, i.e., we focus on the efficient side of the Laffer curve.

2.4 Final Good Producer

A competitive final good producer buys differentiated varieties from monopolistically

competitive firms and aggregates them into a final good. The final good producer solves

max
{Yt,(Y d

j,t)j∈[0,1]}
PtYt −

∫ 1

0

Pj,tY
d
j,tdj s.t. Yt =

(∫ 1

0

(Y d
j,t)

1−η−1

dj

) 1
1−η−1

, (10)

where Y d
j,t is demand for variety j at price Pj,t, Yt is final-good output, and η > 1 is the

elasticity of substitution across varieties. The demand for variety j is

Y d
j,t =

(
Pj,t

Pt

)−η

Yt, with Pt =

[∫ 1

0

P 1−η
j,t dj

] 1
1−η

. (11)

7The restriction B < 1/ϑ ensures that the steady-state revenue tax rate is below one, the tax wedge is
finite, and the second-order profit-loss curvature is positive.
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2.5 Monopolistically Competitive Firms

A monopolistically competitive firm j ∈ [0, 1] produces its differentiated variety Yj,t using a

linear technology Yj,t = ZtLj,t, where aggregate productivity is Zt = ezt and follows

zt = ρzzt−1 + ϵzt , ϵzt ∼ N (0, σ2
z). (12)

Firm j’s cost minimization implies that its nominal marginal cost is

MCt ≡
Wt

Zt

. (13)

Firms produce to meet demand, Yj,t = Y d
j,t. Under full information, firm j’s problem is static

and it chooses Pj,t to maximize

max
Pj,t

[(1− Tr,t)Pj,t −MCt]

(
Pj,t

Pt

)−η

Yt. (14)

The full-information ideal price is therefore

P ⋄
j,t =

1

1− Tr,t

η

η − 1
MCt. (15)

Under CES demand, the term η/(η−1) is the standard monopolistic-competition markup

over marginal cost. The factor 1/(1−Tr,t) is a tax wedge that arises because revenue taxes

reduce marginal revenues by (1− Tr,t). Since the elasticity is constant, the firm restores the

optimality condition (marginal revenue equals marginal cost) by scaling prices up by

exactly 1/(1−Tr,t). This wedge is convex in Tr,t: at higher tax rates, firms retain a smaller

share of revenues, so a given absolute tax increase requires a proportionally larger price

adjustment.

2.5.1 Information, Timing, and Rational Inattention

Firms are rationally inattentive. They do not perfectly observe the fundamental shocks.

They optimally choose private signals subject to an information-processing constraint. In

each period t, given their information set from the previous period, they choose which private

signals to observe at a cost that is linear in Shannon mutual information, capturing how

much information firms’ signals contain about the relevant state. After firms make their

information choices, new shocks and signals are drawn and each firm observes the realization

of its private signals. Conditional on its information set, the firm chooses its price optimally

and produces to meet demand. After price-setting decisions, and the subsequent production
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and allocation, firms observe the aggregate log price pt for free, that is, as a public signal

without any noise. Firms then update their beliefs and carry the resulting posteriors into

next period’s prior. When making their information choice, firms take into account that

they will learn the aggregate price at the end of the period and how this affects their future

prior beliefs.

Within-period timing. Each period t has three stages.

1. Morning. Firm j enters period t with information set Ij,t−1, which contains the firm’s

past private signals and the history of aggregate prices {Pτ}τ≤t−1.

2. Afternoon. Given Ij,t−1, firm j chooses an information-processing capacity κj,t and a

set of private signals Sj,t. After the realization of Sj,t, the firm sets its price conditional

on

Iafternoon
j,t ≡ Ij,t−1 ∪ Sj,t. (16)

Production takes place and markets clear.

3. Evening. Firm j observes the public signal Spub
t ≡ Pt, which reflects the aggregate

price level, and updates its information set to

Ij,t ≡ Ij,t−1 ∪ Sj,t ∪ Spub
t . (17)

Firm’s problem. Firm j chooses an information-processing capacity κj,t : Ij,t−1 → R+ ∪
{0}, a set of private signals Sj,t, and a pricing function Pj,t : Iafternoon

j,t → R+. Let x⃗t denote

the payoff-relevant state, which collects the history of fundamental shocks that affect firms’

desired prices. We characterize x⃗t explicitly below. The rationally inattentive firm solves

max
{Sj,t,Pj,t(Iafternoon

j,t ),κj,t(Ij,t−1)}t≥0

E

[
∞∑
t=0

βtU
′(Ct)

Pt

{[
(1− Tr,t)Pj,t −

Wt

Zt

]
Yj,t

}
− ωκj,t

∣∣∣ Ij,−1

]
s.t. Yj,t =

(Pj,t

Pt

)−η

Yt, (18)

I
(
Sj,t; x⃗t

∣∣ Ij,t−1

)
≤ κj,t, (19)

Iafternoon
j,t = Ij,t−1 ∪ Sj,t, (20)

Ij,t = Ij,t−1 ∪ Sj,t ∪ Pt, Ij,−1 given. (21)

Equation (18) states that firm j produces to meet demand, Equation (19) is the information-

processing constraint, Equation (20) defines the information set used for the pricing decision,
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and Equation (21) describes the evolution of firm j’s information set, capturing the no-

forgetting condition that says that firms retain all previously acquired private information

together with the publicly observed aggregate prices. A key innovation relative to existing

work is that firms, after making information-acquisition and pricing decisions, receive a free

public signal Pt that reveals information about both the fundamental shocks and other firms’

information choices. This anticipated free signal is observed after price-setting decisions are

made, but it affects the continuation value of acquiring private information today.

An Approximate LQG Problem. We solve a log-linear approximation of the economy

around a non-stochastic steady state, with a second-order approximation of the

monopolistically competitive firm’s profit function around this steady state. Lowercase

letters denote log deviations from steady state. The log-linear desired price is

p⋄j,t = mct + γ(B)τr,t, where mct ≡ wt − zt, γ(B) ≡ ϑB
1− ϑB

, (22)

and γ(B) captures the sensitivity of the desired price to taxes. This sensitivity reflects the

tax wedge, discussed in Equation (15). Higher steady-state debt raises this sensitivity. The

per-period second-order profit loss from mispricing is

1

2
S(B)(pj,t − p⋄j,t)

2, where S(B) ≡ (1− ϑB)(η − 1). (23)

We call S(B) the firm’s stakes : it is the curvature of the profit function around the non-

stochastic steady state. Higher steady-state government debt is sustained by higher steady-

state taxes, implying higher prices, lower demand, and lower sales. Therefore, it lowers the

stakes from mispricing.

Firm j’s approximate rational inattention problem is then given by:

max
{κj,t,Sj,t,pj,t}t≥0

E

[
∞∑
t=0

βt

{
−1

2
S(B)

(
pj,t − p⋄j,t

)2 − ωκj,t

} ∣∣∣∣ Ij,−1

]
(24)

s.t. I(Sj,t; x⃗t | Ij,t−1) ≤ κj,t, (25)

Iafternoon
j,t = Ij,t−1 ∪ Sj,t, (26)

Ij,t = Ij,t−1 ∪ Sj,t ∪ pt, Ij,−1 given. (27)

Equilibrium fixed point. The equilibrium of the model is characterized by stochastic

processes for prices, allocations, and fiscal and monetary policies. Together, they determine

the process for firms’ ideal prices, which is the key object in their rational inattention
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problem. Because these ideal prices depend on endogenous variables, they are themselves

determined in equilibrium. Furthermore, because the public signal is a noiseless

observation of aggregate prices, which aggregate the endogenous beliefs of all other agents

in the economy, the public signal itself is also determined in equilibrium.

We solve for this equilibrium fixed point by guessing a perceived law of motion for the

aggregate variables. Firms take these aggregate processes as given to solve for their optimal

information acquisition and pricing strategies. We then aggregate these individual actions

to compute the actual law of motion, update our initial guess until the perceived and actual

aggregate processes coincide.

Solving for this fixed point requires mapping the endogenous objects into a

finite-dimensional state space. To do so, we represent aggregate equilibrium variables as

moving averages of the fundamental shocks. However, because the aggregate price level

contains a unit root, it is non-stationary and does not admit a standard Wold

representation. Here, the public signal plays an important role: because firms perfectly

observe the lagged aggregate price pt−1 at the beginning of period t, we can reformulate the

firm’s problem in terms of stationary differences. Concretely, consider the firm’s ideal price

relative to the lagged aggregate price, p̃⋄j,t ≡ p⋄j,t − pt−1. This normalized target p̃⋄j,t is

stationary, so it can be represented by an infinite moving average of the fundamental

shocks. Truncating this representation at a sufficiently distant horizon L, we obtain a

finite-dimensional state x⃗t ∈ R2(L+1) that stacks the current and L most recent innovations

to productivity and revenue taxes, and a finite-dimensional loading H ∈ R2(L+1) such that

p̃⋄j,t = H′x⃗t. (28)

Appendix C.1 details the construction of x⃗t and the corresponding state-space representation.

The loading vector H is endogenous and pinned down in equilibrium.

Because x⃗t is Gaussian and the period loss is quadratic, the firm’s optimal posterior over

x⃗t is Gaussian (see, e.g., Matějka and McKay, 2015; Afrouzi and Yang, 2021). The relevant

state of the firm’s information problem is therefore summarized by its covariance matrices.

Define the public information set at time t as the history of public signals observed by all

firms in the economy up to period t, which, in our case, is the history of aggregate prices.

That is,

Jt ≡ {pτ}τ≤t (29)

which satisfies Jt ⊆ Ij,t for all j, t. At the beginning of period t, when firms make their

decisions, they observe Jt−1. Because firms observe aggregate prices for free, we keep track
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of two prior covariances in the morning of period t: a public prior Σc
t|t−1 ≡ Var(x⃗t | Jt−1)

and a firm-level private prior Σi
t|t−1 ≡ Var(x⃗t | Ij,t−1), with Σi

t|t−1 ⪯ Σc
t|t−1.

For a fixed loading H, the firm’s dynamic information-acquisition problem reduces to

a recursion on the covariance pair (Σi,Σc). Within each period, the costly private signal

reduces Σi
t|t−1 to a private posterior. After prices are set, aggregate inflation πt = pt−pt−1 is

realized and provides a noiseless public signal about x⃗t that updates both Σc and Σi. These

post-evening covariances are then propagated forward to next period’s priors through the

law of motion of x⃗t. Following Afrouzi and Yang (2021), the dynamic incentives to acquire

information can be summarized by a symmetric positive semi-definite matrix Ω̄ that encodes

the full present-discounted value of information about x⃗t, taking into account that aggregate

inflation will be observed for free at the end of the period and therefore sharpens tomorrow’s

prior. We provide the explicit covariance recursion, the information Euler equation, and the

public-signal updates in Appendix C.

The resulting average posterior beliefs imply an aggregate pricing rule and hence a log-

linear general-equilibrium law of motion for all endogenous aggregate variables. This law of

motion in turn implies a new target loading Hnew. A stationary equilibrium is a fixed point

Hnew = H, (30)

together with the associated covariance pair (Σi,Σc) and continuation matrix Ω̄ that solve the

firm’s dynamic information problem given H. Two features distinguish this fixed point from

a standard dynamic rational-inattention problem. First, the information state is the pair

(Σi,Σc) rather than a single private prior covariance. Second, the firm’s choice of attention

today anticipates the free public signal that will arrive at the end of the period through

two distinct channels: the public signal both reduces the level of tomorrow’s private prior

uncertainty and crowds out the marginal value of acquiring private information today along

the direction that will be publicly revealed. Both effects tend to lower the continuation value

of private attention. Appendix C formalizes the construction of the state space, the dynamic

covariance recursion, the public-signal updates, and the outer iteration on H. Appendix I

shows how the effect of the public signal on firms’ continuation value affects the results. The

main insight is that qualitatively our results do not depend on this assumption, and that

the quantitative differences are small.

Before turning to the results of this full quantitative model, we first study a static

information-acquisition and pricing problem to isolate how the steady-state debt-to-GDP

ratio affects firms’ attention and the passthrough of marginal-cost and fiscal shocks into

prices.
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3 Analytical Results

In this section, we isolate the mechanisms through which the steady-state debt-to-GDP ratio,

B, affects firms’ incentives to acquire information and how they pass through shocks into

prices. For analytical tractability, we assume for now that marginal costs and revenue taxes

are i.i.d. exogenous shocks, in which case, the firm faces a static problem. We also abstract

from lump-sum transfers. This environment abstracts from general-equilibrium forces and

from the dynamics implied by the forward-looking information choices as well as from the

public signal contained in aggregate prices, but it preserves the two key fiscal forces present

in the full model: debt changes the stakes of pricing decisions and the sensitivity of desired

prices to taxes.

3.1 Environment

There are two fundamental shocks: a marginal-cost shock, mc, and a revenue-tax shock, τr.

We assume that these shocks are i.i.d. and drawn from the following distribution:(
mc

τr

)
∼ N

((
0

0

)
,

(
σ2
mc 0

0 σ2
τ

))
. (31)

If the firm perfectly observes these shocks, it sets the full-information desired price

p⋄j = mc + γ(B)τr, (32)

where

γ(B) = ϑB
1− ϑB

(33)

is the sensitivity of the desired price to revenue taxes. The shape of the sensitivity, γ(B),
implies that the desired price responds more strongly to a given tax change at higher B
and that γ(B) is convex in B. This follows directly from the discussion of the tax wedge in

Section 2. Hence, a higher debt-to-GDP ratio renders the desired price more sensitive to tax

changes and importantly increases its unconditional volatility.

From the second-order approximation of the firm’s profit function around the desired

price, we obtain the loss from mispricing:

L(pj; mc, τr) =
S(B)
2

(
pj − p⋄j

)2
, (34)
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where

S(B) = (1− ϑB)(η − 1) (35)

is the curvature of the profit function around the optimal price. Intuitively, S(B) measures

how much a firm loses when it deviates from its ideal price. Hence, we refer to S(B) as the
stakes of the pricing decision.

The debt-to-GDP ratio B affects the firm’s information choice through these two channels

in opposing ways. First, it lowers the stakes of precise pricing:

∂S(B)
∂B

< 0. (36)

Higher steady-state debt requires higher steady-state taxes, which reduces firms’ after-tax

revenue per unit sold. With less revenue at stake, mispricing is less costly.

Second, higher debt makes desired prices more sensitive to revenue-tax shocks:

∂γ(B)
∂B

> 0,
∂2γ(B)
∂B2

> 0. (37)

The second inequality says that γ(B) is convex in B. Hence, this second channel becomes

particularly important at high B.

3.2 Optimal Information Acquisition

Firms are rationally inattentive. They do not observe the two fundamental shocks and

hence, do not know the desired price p⋄j . Instead, before setting its price, firm j chooses a

signal Sj and an information-processing capacity κj. Expanding its information-processing

capacity is costly, with linear cost ωκj, where ω > 0 is the marginal cost of information. The

information constraint is

I
(
Sj; p

⋄
j | Ij,−1

)
≤ κj, (38)

where I(·; · | ·) denotes conditional Shannon mutual information and Ij,−1 is the firm’s initial

information.8 Equation (38) says that conditional on its prior information set, Ij,−1, the

reduction in uncertainty about the ideal price, p⋄j , by observing signal Sj cannot exceed the

firm’s capacity κj.

8Note that because this is a static one-shot problem, the prior is just the unconditional distribution.
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The firm then solves

max
κj ,Sj ,pj(Sj)

E
[
−S(B)

2

(
pj − p⋄j

)2 − ωκj

∣∣∣∣ Ij,−1

]
s.t. I

(
Sj; p

⋄
j | Ij,−1

)
≤ κj.

(39)

Afrouzi and Yang (2021) show that in such a linear-quadratic-Gaussian environment, it

is optimal to acquire only one signal, as the firm has only one action, and that this signal

is Gaussian (see also Matějka and McKay, 2015). Solving the firm’s information problem

therefore boils down to choosing the firm’s posterior uncertainty about the payoff-relevant

state. In this static partial-equilibrium setting, the payoff-relevant object is the scalar ideal

price p⋄j . Thus, the problem can be written as choosing the posterior uncertainty about p⋄j .

Let

σ2
p⋄ ≡ Var(p⋄j) = σ2

mc + γ(B)2σ2
τ (40)

denote the firm’s prior uncertainty about the ideal price, and let

σ2
post ≡ E

[(
p⋄j − E[p⋄j | Sj]

)2 |Sj

]
(41)

denote its posterior uncertainty. The rational inattention problem can then be expressed as

max
0<σ2

post≤σ2
p⋄

−S(B)
2

σ2
post −

ω

2
ln

(
σ2
p⋄

σ2
post

)
, (42)

where the first term captures the expected quadratic loss from mispricing and the second

term is the information cost. Hence, the firm’s information choice problem boils down

to choosing its posterior uncertainty about the desired price. If the firm pays attention,

posterior uncertainty is lower than prior uncertainty which reduces the firm’s expected loss

from mispricing. But doing so is costly. Not paying attention, on the other hand, does

not entail any information costs but the expected loss from mispricing is maximized. The

following Proposition establishes the firm’s optimal attention decision and the price it sets.

Proposition 1. A firm’s optimal posterior uncertainty and optimal price are given by

σ2
post = min

{
ω

S(B)
, σ2

p⋄

}
, (43)

p∗j = E[p⋄j | Sj] = λSj = λ
(
p⋄j + εj

)
, (44)
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where prior uncertainty is given by

σ2
p⋄ = σ2

mc + γ(B)2σ2
τ , (45)

and

λ = max

{
1− ω

S(B)σ2
p⋄
, 0

}
(46)

denotes the firm’s attention. The signal noise εj is mean zero with variance chosen optimally

to satisfy the information constraint. The passthrough of marginal-cost and revenue-tax

shocks to the firm’s price is

∂p∗j
∂mc

= λ,
∂p∗j
∂τr

= λγ(B). (47)

Proposition 1 says firms choose their posterior uncertainty such that the marginal cost

of paying attention, captured by ω, is equal to the benefit of paying attention, captured by

S(B), unless the cost is too high, in which case the firm does not acquire any information and

its posterior uncertainty is equal to its prior uncertainty. Attention λ ∈ [0, 1] is the Kalman

gain associated with the optimal signal, i.e., it is the share of prior uncertainty about the

ideal price that the firm resolves:

λ ≡ 1−
σ2
post

σ2
p⋄

, (48)

which is why we refer to λ as attention. It is equal to zero if the firm’s posterior uncertainty

is equal to its prior uncertainty and equal to one when posterior uncertainty is zero. In

between, λ increases when the cost of information ω is lower, the stakes S(B) are higher or

the firm’s prior uncertainty σ2
p⋄ is higher.

Equation (47) in Proposition 1 shows that passthrough of marginal cost shocks is

determined by attention. Consider a 1 percent increase in marginal costs. Firms observe

that cost change with noise and hence, do not fully respond to it. Instead, they take into

account that their signal is noisy and the signal-to-noise ratio, λ, captures how much they

increase their beliefs about the desired price, and hence how much they raise their price.

Because B enters both S(B) and σ2
p⋄ through γ(B), public debt affects the firm’s optimal

attention and passthrough. The following Theorem establishes our main analytical result,

namely how B shapes firms’ attention and passthrough.
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Theorem 1. When λ > 0, the effect of the debt-to-GDP ratio B on optimal attention is

∂λ

∂B
=

ω

S(B)σ2
p⋄

 1

S(B)
∂S(B)
∂B︸ ︷︷ ︸

<0

+
1

σ2
p⋄

∂σ2
p⋄

∂B︸ ︷︷ ︸
>0

 . (49)

Moreover, when focusing throughout on an interior solution λ > 0, there is a unique turning

point

B∗ =
1

ϑ

(
1−

√
σ2
τ

σ2
mc + σ2

τ

)
(50)

such that
∂λ

∂B

∣∣∣∣
B=B∗

= 0. (51)

For B < B∗, ∂λ/∂B < 0, while for B > B∗, ∂λ/∂B > 0.

Theorem 1 shows that debt affects attention through two channels. The first term in

brackets in Equation (49) is negative: higher debt lowers the stakes from mispricing and

therefore reduces the firm’s incentives to acquire information. The second term is positive:

higher debt raises the sensitivity of the ideal price to revenue-tax shocks and therefore

raises the firm’s prior uncertainty about the ideal price. As the firm wants to minimize

its uncertainty, this raises its incentives to acquire information. At low levels of debt, the

desired price barely responds to tax shocks as γ(B) is close to zero. Hence, the stakes channel
dominates and attention falls with debt. As debt increases, γ(B) increases in a convex way,

therefore, increasing the desired price’s sensitivity with respect to tax shocks and the firm’s

prior uncertainty about the desired price. Thus, at high levels of debt, the volatility channel

dominates and attention rises with debt. Hence, attention is U-shaped in the debt-to-GDP

ratio.

Furthermore, the expression for the turning point B∗ in Theorem 1 shows two key features

of the U shape. First, B∗ depends only on the relative volatility of the two shocks, σ2
τ/(σ

2
mc+

σ2
τ ), and on the steady-state share of revenue taxes ϑ. In particular, B∗ does not depend

on the information cost ω or the elasticity η: these affect the level of attention but not

the location of the trough. Second, as the volatility of the fiscal shock στ rises relative to

σmc, B∗ falls–the volatility channel dominates at lower debt levels. Conversely, if στ → 0,

then B∗ → 1/ϑ, i.e. the turning point disappears from the admissible range and attention

is monotonically decreasing in debt throughout. Hence, the presence of fiscal uncertainty

is crucial for the U-shaped pattern of attention. Ignoring firms’ uncertainty about fiscal

policy would qualitatively change the relationship between debt and attention, and therefore,
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between debt and passthrough of shocks into prices.

Figure 1 illustrates these results. The black-solid line plots attention as a function of B
for a relatively low στ and the purple-dashed line for a higher στ . In both cases, attention

is U-shaped in B. Because overall volatility is higher, the purple-dashed line lies above the

black-solid one for all B. Due to the higher ratio σ2
τ/σ2

mc, the turning point B∗ is farther left

in the high-στ case. The gray-dotted line shows that the presence of fiscal uncertainty is

crucial. If we set στ = 0, firms perfectly observe the constant tax and hence, the volatility

channel is absent. Therefore, a higher debt-to-GDP ratio affects firms’ attention choice only

via the stakes channel, and hence, monotonically reduces firms’ optimal attention.

Figure 1: Attention and the debt-to-GDP ratio
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Notes: Optimal attention λ as a function of the steady-state debt-to-GDP ratio B, computed from the
closed-form solution in Proposition 1. The black-solid line is the baseline case with στ = 0.0114, and the
purple-dashed line shows the same comparative static under a higher fiscal-shock volatility στ = 0.013. The
gray-dotted line shows the case with στ = 0. The markers indicate the turning points B⋆ in each case. Other
parameters are calibrated as follows: elasticity of substitution η = 6, steady-state revenue tax share ϑ = 0.1,
information cost ω = 8.4 · 10−5, marginal-cost shock volatility σmc = 0.005.

Passthrough of expected cost to expected prices. As shown in Equation (47) in

Proposition 1, while attention, λ, determines the passthrough of actual marginal cost into

prices, it does not pin down how firms pass through expected marginal costs into expected

prices. The following Lemma characterizes this passthrough, which we denote βRI(B).
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Lemma 1. Passthrough of expected marginal costs into expected prices is given by:

βRI(B) ≡
∂E[pj|Sj]/∂Sj

∂E[mcj|Sj]/∂Sj

= 1 +
γ(B)2σ2

τ

σ2
mc

.

With fiscal uncertainty, σ2
τ > 0, passthrough of expected marginal cost to expected prices is

increasing in the debt-to-GDP ratio B.

Lemma 1 states that under rational inattention and with strictly positive fiscal

uncertainty, firms pass through expected marginal costs into expected prices more strongly

when the steady-state debt-to-GDP ratio is higher. Because firms acquire a single signal

about their overall desired price rather than independent signals for marginal costs and

taxes, they cannot perfectly isolate the source of a shock. Consequently, an upward

revision in expected marginal cost implies a simultaneous upward revision in expected

taxes. Since expected prices depend on both components, this correlated updating

amplifies the total adjustment in expected prices. Crucially, a higher debt-to-GDP ratio

makes desired prices more sensitive to tax fluctuations, amplifying the revision in expected

taxes. This mechanism drives the positive relationship between B and the pass-through of

expected marginal costs into expected prices. Importantly, this relationship would entirely

disappear without fiscal uncertainty (σ2
τ → 0), as firms would then perfectly identify

marginal cost shocks.

This dependence on B is in stark contrast to alternative model assumptions about firms’

information structure. To see this, we consider three alternative cases. First, under full

information, firms observe mc and τ exactly. Then they can perfectly disentangle cost and

tax shocks, and pass through expected cost changes one for one:

βFI(B) = 1.

The same is true in the second alternative case in which firms receive independent signals

about mc and τ , even when these signals are noisy.

In our model, firms receive a signal about the desired price Sj = p⋄j + εj, and update

using the correct prior. Solving this signal-extraction problem yields Lemma 1.

The third alternative case we consider, is one in which firms correctly perceive the rising

total prior variance of p⋄ but mistakenly believe that a constant share δ ∈ (0, 1) of this

variance comes from mc, regardless of the fiscal environment. Then, the slope is given by

βMA(B) =
1

δ
.
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Hence, also in this case, expected passthrough is independent of B.
Full information, independent signals, and misspecified attribution all predict an expected

passthrough that is independent of B, whereas endogenous attention predicts a slope that

rises with B. Appendix F provides the derivations and extends them to decreasing-returns-

to-scale (DRS) production, under which each benchmark’s slope is scaled by a DRS factor

below unity but the qualitative discriminating prediction regarding B remains the same.

The static framework in this section takes the processes for marginal costs and taxes as

given. In the full general-equilibrium model, both objects are determined endogenously and

the firm’s problem becomes dynamic. The target that firms track becomes an equilibrium

object and aggregate prices become public signals that affect future priors. Before we turn to

the general equilibrium implications of fiscal policy and firms’ attention choices in Section 5,

we turn to the data to estimate how firms pass through expected cost changes into expected

price changes and how that interacts with public debt.

4 Empirical Analysis

4.1 Data

We now estimate how public debt shapes firms’ passthrough of expected cost changes to

expected price changes. We use the ECB/European Commission Survey on the Access to

Finance of Enterprises (SAFE), a quarterly firm panel which since 2023 includes a

question on expected input-cost and selling-price growth over the next twelve months (see,

e.g., Baumann et al., 2026). Our sample covers ten quarterly waves between 2023Q3 and

2026Q1 and 11 euro-area countries.9 We drop firm-wave observations for which we do not

observe expected price or expected cost growth, resulting in 65,825 observations. In our

baseline specification, we include wage and employment expectations, resulting in a smaller

sample of 62,837 observations from 35,769 firms. We winsorize expectations at the 1st and

99th percentile.

The two main variables of interest are firm i’s expected selling-price growth over the

next twelve months, ∆pei,c,t, and its expected input-cost growth, ∆mcei,c,t, where subscript c

indexes country and t indexes survey wave. The country debt-to-GDP ratio Bc,t is general-

92023Q4 is not available. Hence, there are only ten survey waves, but 11 quarters. The countries are:
Austria, Belgium, Germany, Spain, Finland, Greece, Ireland, Italy, the Netherlands, Portugal, and Slovakia.
We exclude France from the baseline sample because the “bouclier tarifaire” (a price shield implemented
by the French government between October 2021 and February 2025 that capped retail electricity and gas
tariffs to mitigate the impact of rising energy prices) artificially lowered passthrough (see, e.g., Lemoine et
al., 2024). The survey question eliciting expected cost growth mentions explicitly “energy” as an example
of such a cost. Consistent with this, we estimate a relatively low expected passthrough for France.
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government consolidated gross debt as a share of GDP, lagged by one quarter.10

4.2 Specification and identification

To estimate how expected passthrough varies with debt-to-GDP, we regress firms’ expected

price growth on their expected input-cost growth interacted with the country’s debt-to-GDP

ratio:

∆pei,c,t = β0∆mcei,c,t + β1∆mcei,c,t · Bc,t +X ′
i,c,tΓ + αc,t + εi,c,t, (52)

where Xi,c,t denotes firm-level controls (size, sector, turnover categories, expectations about

wages and employment, and the firm’s reported direction of change in turnover, profits,

interest expenses, debt-to-assets, and other costs over the preceding six months), and αc,t

are country-by-wave fixed effects. The country-by-wave fixed effects absorb all variation in

expectations common to firms in the same country at the same time so that the passthrough

coefficients are identified from within-country-wave variation in ∆mce across firms, interacted

with the country’s debt level. The estimator is weighted least squares using the SAFE survey

weights, and standard errors are clustered at the country level.

The implied passthrough of expected input-cost growth into expected price growth at

debt-to-GDP ratio B is

β(B) ≡ ∂∆pe

∂∆mce

∣∣∣∣
B
= β0 + β1 B. (53)

Our model, as shown in Lemma 1, predicts β1 > 0. Put differently, under rational

inattention and with positive fiscal uncertainty, passthrough of expected cost changes into

expected price changes should be higher in countries with higher B. By contrast, under the

discussed alternative information assumption, including full-information rational

expectations, this passthrough should be independent of B.

4.3 Baseline result

Table 1 shows the results. Specifically, Column (1) reports the baseline estimates of the

regression in Equation (52). It shows that both the level and the slope coefficients are

positive and significantly different from zero.

To quantify the economic magnitude of this effect, we evaluate the implied passthrough

across the observed range of debt-to-GDP ratios in our sample. The estimated passthrough

rises from 0.218 at the lowest debt-to-GDP ratio (B = 32.8%, Ireland) to 0.318 at the

highest (B = 171.5%, Greece), an increase of roughly 45%. Furthermore, this relationship

10Source for the debt-to-GDP ratios is Eurostat, series gov 10q ggdebt.
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Table 1: Baseline regression

(1) (2) (3) (4)
Baseline No micro Country-wave Baseline +

controls FE only Owner, export FE

∆mce 0.194∗∗∗ 0.237∗∗∗ 0.261∗∗∗ 0.194∗∗∗

(0.023) (0.020) (0.027) (0.022)

∆mce × B 0.000718∗∗∗ 0.000573∗∗ 0.000515∗∗ 0.000719∗∗∗

(0.000297) (0.000290) (0.000296) (0.000294)

Country-wave FE ✓ ✓ ✓ ✓
Sector, size, turnover FE ✓ ✓ ✓
Wage, employment expectations ✓ ✓
Other micro controls ✓ ✓
Owner, export FE ✓

N 62,837 65,825 65,825 62,837

Notes: This table shows the results of regression (52). Standard errors clustered by country in parentheses.
Significance levels (one-sided for the interaction, two-sided for the level): ∗∗∗ p < 0.01, ∗∗ p < 0.05, ∗ p < 0.10.
Column (1) is the baseline. Column (2) drops the firm-level wage/employment expectations and self-reports.
Column (3) further drops sector, size, and turnover fixed effects. Column (4) adds owner and export fixed
effects.

holds beyond our pooled specification. As we show in Appendix J, estimating country-

specific passthrough independently yields a positive correlation with country-level debt-to-

GDP ratios, mirroring our baseline within-country-wave results.

The remaining columns of Table 1 confirm that this interaction effect is robust to

alternative sets of firm-level controls and fixed effects. Column (2) excludes micro-level

controls: specifically, firm-level wage and employment expectations, alongside self-reported

changes in turnover, profits, interest expenses, debt-to-asset ratios, and other costs used in

the baseline. Omitting these variables causes the baseline passthrough level (β̂0) to rise

slightly, while the interaction coefficient (β̂1) remains stable and statistically significant.

Column (3) goes a step further by stripping out sector, size, and turnover categories,

leaving only the country×wave fixed effects. The interaction coefficient remains significant

at the 5% level. Finally, Column (4) adds owner and export fixed effects to the baseline

specification, resulting in virtually identical estimates to our baseline.

4.4 Robustness

We further assess the robustness of the result along four dimensions: the choice of controls

and fixed effects (24 specifications), leaving each country out of the sample in turn (11

specifications), winsorizing the debt variable at the 5th and 95th percentiles, and varying

the estimator (unweighted least squares, heteroskedasticity-robust standard errors, median
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regression, and Huber regression). Across these 40 specifications, the estimated interaction

coefficient β̂1 is positive in all 40; it is significant at the 10% one-sided level in 39 of 40,

and at the 5% level in 37 of 40. Among the leave-one-country-out specifications, the

coefficient remains positive when dropping each of the 11 countries; significance is weakest

when dropping Italy (the second-highest-debt country, p = 0.12) and Germany (p = 0.06),

both of which provide important identifying variation in B, but the sign of the relationship

is preserved. We discuss these robustness exercises in more detail in Appendix J.

One concern is that the debt interaction reflects other country characteristics that shape

how firms pass through expected costs into expected prices. In Appendix J.5, we show that

the estimated interaction is essentially unchanged when we control for firms’ own inflation

expectations, when we allow passthrough to differ by sector, size, turnover, exporter status

and ownership, and when we let it vary with country-level headline inflation, energy inflation

and real GDP growth. Across these specifications, the coefficient on ∆mce × B ranges

from 0.00067 to 0.00107, very close to our baseline of 0.000718, and it remains statistically

significant (Tables 6 and 7 in Appendix J.5).

In addition, we re-estimate the baseline regression replacing Bc,t with the ratio of taxes

on production and imports (relative to GDP). We find that the implied passthrough rises

from 0.21 at the lowest observed tax-to-GDP ratio to 0.31 at the highest, which aligns very

closely with our baseline headline result (see Appendix J.6). We also show that these taxes

are highly correlated with the debt-to-GDP ratio across countries, confirming the key model

implication that links the debt-to-GDP ratio to firms’ steady-state tax burden.

Taken together, the empirical evidence rejects the constant-slope predictions of the full-

information, independent-signals, and misspecified-attribution benchmarks and supports the

rational-inattention prediction that passthrough correlates positively with public debt-to-

GDP. We now turn to the dynamic general-equilibrium model, and quantify the role of

attention reallocation in shaping macroeconomic dynamics.

5 Quantitative Results

We now solve the dynamic general-equilibrium model outlined in Section 2. We calibrate the

model at annual frequency to be consistent with the 12-month-ahead passthrough estimated

in our empirical analysis. We set the demand elasticity to a standard value of η = 6.

The persistence of the two shocks is calibrated to ρν = ρz = 0.4, equivalent to a standard

persistence of 0.8 at quarterly frequency. The two policy parameters are set to ϕπ = 1.5

and ϕb = 2, and the steady-state interest rate to 2.5%. We set ϑ = 0.1, implying that

revenue taxes in steady state are equal to 10% of the debt-to-GDP ratio. In our sample
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of euro area countries, the average production and import tax/GDP ratio is 12.3% and the

average debt/GDP ratio is 88%, which would imply a ϑ of 0.14. But because our empirical

tax measure may include some taxes that are not exactly applied as revenue taxes, we pick

ϑ = 0.1. This leaves us with three parameters: the two shock volatilities σz and σν , and

the information cost ω. We target three empirical moments to calibrate those parameters.

First, we target an inflation volatility of 1.6% at a debt-to-GDP ratio of B = 60%. In the

US, the standard deviation of CPI inflation between 1990 and 2026 was 1.6% while the debt-

to-GDP ratio was about 60% on average during that time period. Second, we target the

estimated slope β1 from regression (52). In particular, our empirical results imply that going

from B = 0.5 to B = 1.5 leads to an increase in expected passthrough of 30%. Figure 9 in

Appendix G shows that our model is able to match the estimated β1. If we fix attention, i.e., if

we fix what firms learn about as B increases, the implied expected passthrough is practically

flat across different B. Hence, firms’ endogenous attention reallocation is crucial to match the

empirical slope. Third, we exploit our analytical result that says that attention, measured

by λ, is equivalent to passthrough of costs to prices. We target the empirical estimate of 0.62

of the actual (not expected) passthrough of non-labor costs from Dogra et al. (2023). Their

analysis focuses on the US in 2022-2023. During that time, the US debt-to-GDP ratio was

about 90%, which is why we target the implied attention λ to be equal to 0.62 at B = 90%.

This results in ω = 0.00097, σz = 0.0365 and στ = 0.1197.

Panel (a) of Figure 2 shows the resulting attention measure, defined as the share of

prior variance about the firm’s target, p̃⋄j,t = H′x⃗t, that the private signal resolves, λ =

1− var(p⋄j,t|Iafternoon
j,t )

var(p⋄j,t|Ij,t−1)
= 1− H′Σi,ppH

H′ΣiH
, where Σi is the firm’s prior covariance over x⃗t at the start

of the period and Σi,pp is its posterior covariance after observing the private signal. As the

figure shows, attention exhibits a U-shaped pattern relative to the steady-state debt-to-GDP

ratio, confirming that the analytical insights derived in the static partial equilibrium setup

of Section 3 carry over to our dynamic general equilibrium framework.

The black-solid line in panel (b) of Figure 2 shows the model implied inflation volatility.

The U-shape in attention induces a U-shaped pattern of inflation volatility. There are two

main reasons for this result. First, tax shocks have larger effects on firms’ desired prices

as γ(B) increases with higher B. Second, firms’ higher attention at higher B makes prices

more responsive to shocks and hence increases inflation volatility. This second channel turns

out to be the main driver. If we shut down the endogenous attention response to higher B,
inflation volatility is almost monotonically decreasing in B. The black-dotted line in panel

(b) of Figure 2 illustrates this by fixing firms’ attention allocation at B = 0.5. We see that

in this counterfactual scenario, inflation volatility is weakly lower at all B compared to the

endogenous attention case, and inflation volatility falls monotonically with B for most B.
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Figure 2: Attention and inflation volatility
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Notes: Steady-state attention and inflation volatility as a function of the steady-state debt-to-GDP ratio.
Panel (a) plots steady-state attention. Panel (b) plots the unconditional standard deviation of annual
inflation. The black-solid line in panel (b) shows the baseline equilibrium with endogenous attention; the
black-dotted line is a counterfactual in which firms’ attention is held fixed at its B = 0.5 value.

Only around B > 1.4, inflation volatility starts to increase weakly with B, due to the fact that
desired prices respond more to tax changes at higher B even absent any attention reallocation.

Quantitatively, however, this effect is small relative to the effect of endogenous attention.

Hence, accounting for firms’ endogenous attention allocation in response to changes in the

fiscal environment is crucial to understand the effects of changes in public debt on inflation

volatility.

The quantitative effects of the endogenous attention channel are quite substantial. For

example, if the debt-to-GDP ratio increases from a current level of 100% to 175%, as

projected by the CBO for 2056 in the United States, inflation volatility increases from

around 1.65% to around 2%, an increase of more than 20%.

Having established that inflation volatility exhibits a U-shaped response to the debt-to-

GDP ratio (Figure 2b), we next investigate the structural drivers of this pattern. Figure 3

plots the variance decomposition of inflation across different debt-to-GDP levels, illustrating

that tax shocks account for an increasing share of total volatility as debt-to-GDP rises.

Productivity shocks, in contrast, account for less inflation variance at higher B, both in

relative terms and in absolute terms.

To understand these changing roles of the two shocks, we unpack the effects of firms’

endogenous attention allocation along two dimensions. First, what fundamental shocks

drive contemporaneous inflation surprises – which capture innovations to the cross-sectional

average posterior belief about the ideal price – and how does this variance decomposition

change with the debt-to-GDP ratio, B? Second, how does the dynamic transmission of these

shocks to aggregate inflation change with B?
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Figure 3: Inflation variance decomposition
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Notes: Decomposition of the unconditional variance of inflation into contributions from each fundamental
shock, as a function of the steady-state debt-to-GDP ratio. The black bars show the contribution of
productivity shocks zt and the purple bars the contribution of fiscal shocks νt; the black line plots the
total inflation variance Varz(π) + Varν(π).

Because setting a price is their only action, firms optimally acquire a single composite

signal about the underlying relevant state each period (Afrouzi and Yang, 2021).

Furthermore, because aggregate inflation is exactly the cross-sectional average of firms’

posterior expectations of their ideal prices, unanticipated movements in inflation are driven

entirely by how firms filter this new information. To quantify what firms actively monitor,

we decompose the h = 0 forecast error of aggregate inflation—the inflation surprise relative

to the public history of prices—into variance shares accounted for by productivity and tax

shocks.

Figure 4 decomposes the variance contribution of the two shocks to inflation while varying

the debt-to-GDP ratio on the horizontal axis. At low levels of debt, inflation surprises are

overwhelmingly driven by productivity shocks. However, as B rises, ideal prices become more

sensitive to fiscal conditions, prompting firms to actively acquire more information about

the fiscal state. Consequently, tax shocks account for an increasing share of the inflation

surprise at higher debt levels. If we were to ignore this endogenous attention response, we

would systematically underpredict the transmission of fiscal shocks into prices and overstate

the importance of productivity shocks in high-debt regimes.

To understand the second piece of the puzzle, namely how the two shocks affect inflation

as B varies, we estimate impulse responses of inflation to the two shocks at different B.
Figure 5 shows the cumulative inflation response in the first four periods after the shock for

different B on the horizontal axis.11 The black-solid lines show the results for the model

11We obtain qualitatively the same results when considering 2, 8 or 16 periods after the shock. Focusing
purely on the impact effect, on the other hand, would be misleading as it ignores the lagged tax response.
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Figure 4: Posterior belief decomposition
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Notes: Decomposition of the variance of firms’ posterior belief about the steady-state price target p⋄j,t into
contributions from each of the two fundamental shocks, as a function of the steady-state debt-to-GDP ratio.
The black-solid line shows the share attributable to productivity shocks zt, and the purple-dashed line shows
the share attributable to fiscal shocks νt. The decomposition is constructed by projecting the firm’s optimal
signal onto the two structural shock processes and reading off the variance contribution of each.

with endogenous attention, and the dotted-purple lines for the case in which we fix attention

at B = 0.5. Panel (a) shows the results for productivity shocks, and panel (b) shows the

inflation response to fiscal shocks.

Productivity shocks become less inflationary as B increases. Consider a negative

productivity shock which increases firms’ marginal costs and their desired prices. Firms

respond to that by increasing their actual prices which translates into more inflation

overall. This direct effect is largely independent of B.12 This increase in inflation, however,

reduces the real value of debt which, due to the tax rule, leads to lower revenue taxes in

the next period which puts downward pressure on firms’ desired and hence, actual prices.

As B increases, the tax sensitivity of the ideal price, captured by γ(B), increases and hence,

the downward pressure on prices and inflation becomes stronger. Therefore, productivity

shocks become less inflationary at higher B. If attention responds endogenously to changes

in B, these effects are more pronounced as firms also divert their attention away from

productivity shocks so that these shocks become less inflationary overall as firms are less

likely to notice them.

Fiscal shocks, on the other hand, become more inflationary at higher B, as panel (b)

illustrates. The reason is that firms’ desired prices respond more to tax changes at higher B
and fiscal shocks have a bigger impact on firms’ beliefs, i.e., they pay more attention to fiscal

12If we plot the impact effect instead of the cumulative response, the inflation impact is practically
constant as we vary B.

28



shocks. Absent firms’ endogenous attention reallocation, fiscal shocks’ impact on inflation

is almost flat as B varies, as shown by the dotted line. The reason is that fiscal shocks are

largely ignored by firms, and hence, have little effect on inflation.

Thus, to understand how the fiscal environment shapes firms’ price-setting behavior

and aggregate inflation volatility, it is crucial to account for firms’ endogenous attention

allocation—in particular, what firms pay attention to and how these forces affect their price-

setting behavior. If we ignore firms’ endogenous attention choices, the predicted aggregate

inflation consequences of changes in the fiscal environment may vastly differ.13

Figure 5: Inflation response to aggregate shocks
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Notes: Cumulative inflation response over the first four periods following a unit productivity shock (panel a)
and a unit fiscal shock (panel b), plotted as a function of the steady-state debt-to-GDP ratio B. The black-
solid lines correspond to the baseline equilibrium with endogenous attention; the purple-dotted lines hold
the firm-level attention strategy fixed at its B = 0.5 value.

In Appendix I, we show how our main results regarding the relationship between B and

attention as well as between B and inflation volatility are affected by the fact that firms

understand how the public signal affects the continuation value of their private information

choices. We show that “naive” firms, i.e., firms not taking into account the public signal

when making their information decisions, pay somewhat more attention than in our baseline

model. Our results, however, are qualitatively unaffected and quantitatively the differences

13If we fix firms’ attention allocation at their B = 1.8 value instead of 0.5, inflation volatility is
monotonically increasing with B, because firms direct their attention to a large extent towards fiscal shocks
which become more inflationary with higher B. Hence, counterfactually fixing attention not only leads to
qualitatively different macroeconomic implications of changing fiscal environments, it also strongly depends
on where we decide to fix attention.
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are small.14

5.1 Fiscal adjustment and inflation volatility

So far, we focused on one dimension of fiscal policy, namely the debt-to-GDP ratio B.
Another important dimension of fiscal policy in our framework is the fiscal response, ϕb,

which captures how strongly revenue taxes respond to real debt deviations from steady

state. A higher ϕb reduces the persistence of real debt. To see this, note that we can express

the linearized law of motion of real debt as:

bRt = [1 + i− ϑϕb]b
R
t−1 + (1 + i)(ιt−1 − πt)− ϑ(ct + νt). (54)

Hence, everything else equal, a higher ϕb reduces the persistence of real debt bR.15

The tax rule in Equation (7), in contrast, says that taxes become more responsive to

debt deviations with higher ϕb, potentially increasing the volatility of firms’ desired prices.

To see which effect dominates, Figure 6 plots inflation volatility for our baseline calibration

(black-solid line) and for a faster fiscal repayment speed captured by a higher ϕb = 3 instead

of ϕb = 2 as in our baseline. The purple-dashed line shows the resulting inflation volatility.

At modest debt-to-GDP ratios, inflation is less volatile when fiscal policy increases

taxes more strongly in response to transitory debt increases. Hence, the reduction in the

persistence of real debt, which has an overall stabilizing effect, dominates the potential

volatility increase due to a heightened tax sensitivity. At high B, however, this result

reverses. A more aggressive fiscal adjustment speed increases aggregate inflation volatility.

The reason is that the more sensitive—and hence, more volatile—taxes induce firms to pay

more attention, in particular to fiscal shocks. As fiscal shocks affect desired prices more at

higher debt-to-GDP ratios, this leads to an overall increase in inflation volatility.

5.2 The role of uncertainty and attention transition dynamics

What if attention responds to transitory changes in firms’ environment? Up to now, firms’

attention allocation varied across different steady-state environments but was constant for a

given steady state as the shocks considered up to now left firms’ uncertainty, and hence their

attention choices, unchanged. We now go beyond this case by considering a fiscal shock that

coincides with an increase in firms’ prior uncertainty. In particular, we double firms’ prior

14For example, the largest absolute difference across all considered B is 0.017p.p. for inflation volatility
across the two model specifications.

15We also see from Equation (54) that we need ϕb > i/ϑ for real debt to be stationary in this model (as
well as ϕb < (2 + i)/ϑ).
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Figure 6: Inflation volatility and the stance of fiscal policy
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Notes: Unconditional inflation volatility as a function of the steady-state debt-to-GDP ratio under two values
of the fiscal-adjustment parameter ϕb: the baseline ϕb = 2 (black) and a more aggressive ϕb = 3 (purple).

uncertainty along all dimensions. We then solve for the transition dynamics, following the

approach of Afrouzi and Yang (2021).

Figure 7 shows the resulting impulse response functions of output (panel (a)) and inflation

(panel (b)). The black solid line shows the case at a relatively low B of 0.5, and the black-

dashed line shows the case at a higher B of 1.2. The purple lines show the counterfactual

responses if firms’ attention remains fixed.

When prior uncertainty increases, firms increase their attention to resolve that

uncertainty. Hence, they pass through the tax hike more strongly to their prices, which

amplifies the effects of the shock on both inflation and output. At low B the inflation

response is muted as firms’ desired prices barely respond to tax changes and firms’

attention is largely allocated to non-fiscal dimensions of the state space. At high B,
however, desired prices respond strongly to tax changes and firms are paying attention to

those changes, leading to a strong passthrough and hence, a strong aggregate inflation

response. On impact, the absolute difference between inflation with adjusting vs fixed

attention at high B is more than twice as large as at low B.
Figure 8 confirms that the amplification in Figure 7 is indeed driven by firms’ endogenous

attention response. The black lines show λt along the transition: at both debt levels, firms

raise attention sharply on impact to resolve the elevated prior uncertainty, and attention

then decays back toward its steady-state value. While the size of this attention jump is

larger at low debt, the level of attention is higher throughout at higher B. Additionally,

as discussed in Figure 4, firms direct their attention more strongly towards fiscal shocks at

higher debt-to-GDP ratios. Attention basically jumps back to its steady state value after
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Figure 7: Fiscal shocks in times of high uncertainty
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Figure 8: Attention dynamics
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one period. Hence, the direct effect of adjusting attention materializes largely on impact.

The stronger inflation response in the models with endogenous attention leads to a

stronger reduction in taxes in these models in the period after the shock because the real

value of debt falls more strongly. Hence, inflation is less persistent in the models with

endogenous attention. By construction, the constant-attention counterfactuals hold λ at its
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respective steady-state value (purple lines). This exercise illustrates that endogenous

attention is important to understand that whether taxes are hiked in times of higher

uncertainty or not is not that important at low debt levels, but it matters at high debt

levels.

6 Conclusion

In this paper, we show that public debt and fiscal uncertainty are first-order determinants

of inflation dynamics through their effects on firms’ endogenous attention choices. Firms’

attention is U-shaped in the debt-to-GDP ratio because higher debt lowers the stakes of

mispricing while simultaneously raising the sensitivity of desired prices to fiscal shocks. We

show that passthrough of expected cost shocks into expected prices is increasing in the public

debt-to-GDP ratio. We find supporting evidence using the ECB/European Commission

SAFE survey.

Embedding the attention mechanism in a dynamic rational inattention

general-equilibrium model, we show that the macroeconomic implications of fiscal policy

become state-dependent. The U-shape in attention generates a U-shape in inflation

volatility, which would otherwise decline monotonically with debt if attention were held

fixed. The speed of fiscal adjustment lowers inflation volatility at low debt but raises it at

high debt, because more aggressive tax adjustments make taxes more volatile and

reallocate firms’ attention toward fiscal conditions. Tax hikes that occur in times of high

uncertainty are particularly inflationary, especially at high debt levels, as firms increase

their attention in times of higher uncertainty, amplifying the inflationary effects of tax

hikes.

Our framework abstracts from heterogeneity across firms in their exposure to fiscal

uncertainty; allowing for sectoral variation in tax incidence or in information costs could

generate rich cross-sectional predictions about which prices respond most to fiscal news.

Finally, extending the dynamic model to incorporate long-term debt and sovereign risk

premia would connect the attention channel studied here to the broader literature on debt

sustainability, potentially uncovering amplification mechanisms in which rising risk premia,

fiscal uncertainty, and firm inattention interact to generate fragile inflation dynamics in

high-debt environments. We leave these considerations for future research.
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Tang, and Egon Zakraǰsek, “The Future in Today’s Prices: Evidence from a Survey

of U.S. Firms,” CEPR Discussion Paper DP21583, Centre for Economic Policy Research

June 2026.

Angeletos, George-Marios, Chen Lian, and Christian K Wolf, “Fiscal inaction as

monetary support,” 2025.

Barro, Robert J. and Francesco Bianchi, “Fiscal Influences on Inflation in OECD

Countries, 2020–2023,” The Economic Journal, 2026, 136 (674), 626–654.

, , Carlos Giraldo, and Iader Giraldo-Salazar, “Inflation as a Fiscal Phenomenon:

Evidence from Latin America,” Working Paper, Latin American Reserve Fund (FLAR)

November 2025.

Bassetto, Marco and David S Miller, “A monetary-fiscal theory of sudden inflations,”

The Quarterly Journal of Economics, 2025, 140 (3), 1959–2000.

Baumann, Ursel, Annalisa Ferrando, Dimitris Georgarakos, Yuriy

Gorodnichenko, and Timo Reinelt, “Firms’ inflation expectations in a monetary

union,” Journal of the European Economic Association, 2026, p. jvag022.

Bhattarai, Saroj, Jae Won Lee, and Woong Yong Park, “Inflation dynamics: The

role of public debt and policy regimes,” Journal of Monetary Economics, 2014, 67, 93–108.

Bianchi, Francesco and Leonardo Melosi, “Escaping the Great Recession,” American

Economic Review, April 2017, 107 (4), 1030–1058.

and , “The Dire Effects of the Lack of Monetary and Fiscal Coordination,” Journal of

Monetary Economics, 2019, 104, 1–22.

34



Cochrane, John H., “A Frictionless View of U.S. Inflation,” Working Paper 6646, National

Bureau of Economic Research July 1998.

Colombo, Luca, Gianluca Femminis, and Alessandro Pavan, “Information

acquisition and welfare,” The Review of Economic Studies, 2014, 81 (4), 1438–1483.

Dedola, Luca, Chiara Osbat, and Timo Reinelt, “Tax thy neighbor: The pass-through

of local corporate taxes into consumer prices across german regions,” 2023.

Dogra, Keshav, Sebastian Heise, Edward S Knotek, Brent Meyer, Robert W

Rich, Raphael Schoenle, Giorgio Topa, Wilbert Van der Klaauw, and
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Mackowiak, Bartosz, Filip Matějka, and Mirko Wiederholt, “Dynamic rational

inattention: Analytical results,” Journal of Economic Theory, 2018, 176, 650–692.

Manova, Kalina, Dennis Novy, Thomas Sampson, and Aaron Tang, “Tariff

Confusion,” CEPR Discussion Paper 21688, Centre for Economic Policy Research July

2026.
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Appendix

A Optimality Conditions

A.1 Household Optimality Conditions

First-order conditions. The Lagrangian for the household problem is

L = E0

[
∞∑
t=0

βt
[
logCt − Lt

]
+

∞∑
t=0

µt

[
(1 + it−1)Bt−1 +WtLt + Profitst + PtΞt − PtCt −Bt

]]
.

(55)

The FOCs with respect to Ct, Lt, and Bt are:

[Ct] :
βt

Ct

= µtPt, (56)

[Lt] : βt = µtWt, (57)

[Bt] : Et[µt+1(1 + it)]− µt = 0. (58)

Intratemporal condition. Dividing (56) by (57):

1

Ct

=
Pt

Wt

=⇒ PtCt = Wt. (59)

Nominal consumption expenditure equals the nominal wage.

Bond Euler equation. Substituting µt = βt/(PtCt) from (56) into (58):

β(1 + it)Et

[
PtCt

Pt+1Ct+1

]
= 1. (60)

We define the debt-to-GDP ratio Bt ≡ Bt/(PtCt), which we will use below.

A.2 Monopolistic Competitive Firms

There is a continuum of firms j ∈ [0, 1]. Each produces a differentiated variety using labor

as the sole input:

Yj,t = Zt Lj,t, (61)

where Zt > 0 is aggregate productivity (common across firms).
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Each firm takes the wage Wt as given and minimizes cost WtLj,t subject to (61), yielding

the nominal marginal cost:

MCt =
Wt

Zt

. (62)

Each firm faces the downward-sloping demand curve (11) and pays a proportional sales

tax at rate Trt ∈ (−∞, 1) on its revenue. The per-period nominal profit of firm j is:

Πj,t = (1− Trt)Pj,t Yj,t −MCt Yj,t =

[
(1− Trt)Pj,t −

Wt

Zt

](
Pj,t

Pt

)−η

Ct. (63)

Full-information optimal price. Maximizing (63) with respect to Pj,t, the FOC yields:

P ⋄
j,t =

1

1− Trt

η

η − 1

Wt

Zt

=
1

1− Trt

η

η − 1
MCt. (64)

The optimal price is a constant markup η/(η − 1) > 1 over marginal cost, scaled by the tax

wedge 1/(1− Trt).

A.3 Government

The government issues one-period nominal bonds, and collects sales tax revenue. The

nominal flow budget constraint is:

Bt = (1 + it−1)Bt−1 − Trt

∫ 1

0

Pj,tYj,t dj + PtΞt. (65)

In the symmetric equilibrium (Pj,t = Pt, Yj,t = Ct for all j), this simplifies:

Bt = (1 + it−1)Bt−1 − TrtPtCt + PtΞt. (66)

The monetary authority sets the nominal interest rate via a Taylor-type rule:

1 + it = (1 + i)Πϕπ
t (67)

where Πt ≡ Pt/Pt−1 is gross inflation, i is the steady-state interest rate, ϕπ > 1 is the Taylor

coefficient.

A.4 Market Clearing

Goods market clearing requires Yj,t = Y d
j,t, for all goods j. The bond market clears because

the household is the sole holder of government debt. Aggregate output is Yt = Ct in the

2



symmetric equilibrium. Labor market clearing follows from Walras’s law.

B Log-Linearization

We consider a log-linearization of our model economy around a non-stochastic steady state,

with a second-order approximation of the monopolistically competitive firm’s profit loss

function around this steady state. We use small letters to denote log deviations of the

corresponding variables from their steady-state values. Steady state values are indicated

without time subscripts. Appendix D derives the steady state, and Appendix E the second-

order approximation to the firm’s profit function.

Household’s optimality conditions. The household’s optimal intratemporal condition

is given by the labor-leisure equation: wt = pt+ct, while the optimal intertemporal condition

is given by the linearized Euler equation: Et[ct+1−ct] = ιt−Et[(pt+1−pt)], where ιt ≡ log (1+it)
(1+i)

Monopolistically competitive firms’ optimality conditions. A firm’s nominal

marginal cost is given by mct = wt − zt, while its ideal price is given by

p⋄j,t = wt − zt + γτr,t, where γ ≡ ϑB
1−ϑB . The parameter γ is increasing and convex in the

steady-state debt-to-GDP ratio B. This convexity will be central for the volatility channel

later. The coefficient γ measures the sensitivity of the firm’s ideal price to the tax rate: a

higher steady-state debt-to-GDP ratio B requires a higher steady-state tax rate to service

the debt, which raises the share of revenue absorbed by taxation and makes the ideal price

more responsive to tax fluctuations.

Under imperfect information, the firm’s optimal price is given by

p∗j,t = argminpj,t E[(pj,t − p⋄j,t)
2|St

j], resulting in p∗j,t = E[p⋄j,t|St
j], where St

j is the history of

signals until time t. Under Rational Inattention, St
j is an optimal decision for firms. We

characterize the optimal attention decision below.

Aggregate consumption and aggregate prices. Aggregate consumption is given by

the market clearing condition ct = yt, while aggregate prices by the representative final

good’s firm optimal decision pt =
∫ 1

0
pj,tdj, where yt =

∫ 1

0
yj,tdj is the output of the final

good, and yj,t the output of variety j.

Fiscal policy. The fiscal authority budget constraint is given by bt = (1+ i)(ιt−1+ bt−1)−
ϑ(τr,t + ct)− ipt and its revenue tax policy given by τr,t = ϕbbt−1 − ϕbpt−1 + νt
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Monetary policy. The Taylor rule is given by ιt = ϕπ(pt − pt−1).

C Solving the Dynamic Rational Inattention Block

This appendix details the solution of the firm’s dynamic rational-inattention problem with

a public price-history signal, and the outer fixed point in the equilibrium target loading

H. Appendix C.1 constructs the truncated state-space representation of the firm’s target.

Appendix C.2 rewrites the firm’s LQG problem in covariance form. Appendix C.3 derives

the dynamic information Euler equation that determines firms’ private posterior covariance.

Appendix C.4 characterizes the noiseless public update induced by aggregate inflation and

the resulting cross-sectional and public belief updates. Appendix C.5 states the steady-state

equilibrium. Appendix C.6 describes the numerical algorithm used to compute the fixed

point.16

C.1 State-Space Representation of the Target

In equilibrium, the firm’s ideal price relative to the lagged aggregate price, p̃⋄j,t ≡ p⋄j,t − pt−1,

is stationary and admits the Wold representation

p̃⋄j,t = Φz(L)ϵ
z
t + Φν(L)ϵ

ν
t , (68)

where Φz(L) and Φν(L) are lag polynomials and L denotes the lag operator. We truncate

this representation at lag L and define the stacked innovation history

x⃗t ≡
(
ϵzt , ϵ

ν
t , ϵ

z
t−1, ϵ

ν
t−1, . . . , ϵ

z
t−L, ϵ

ν
t−L

)′ ∈ Rn, n ≡ 2(L+ 1). (69)

This state admits the linear law of motion

x⃗t = A x⃗t−1 +Q ϵt, ϵt ≡
(
ϵzt , ϵ

ν
t

)′ ∼ N
(
0, diag(σ2

z , σ
2
ν)
)
, (70)

with block-shift matrices

A =

(
02×2 02×2L

I2L 02L×2

)
, Q =

(
I2

02L×2

)
. (71)

16Throughout this appendix, inverse square roots and log determinants are understood on the support
of the relevant covariance matrix. Equivalently, for singular covariance matrices one may replace inverses
and determinants by Moore–Penrose inverses and pseudo-determinants. In the numerical implementation
we maintain positive definiteness with a small eigenvalue floor; reported results are checked to be insensitive
to this numerical floor.
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The matrix A is a pure shift: each innovation entry of x⃗t−1 moves down one slot in x⃗t, and

the top two slots receive the new innovations through Qϵt. The level shocks zt and νt are

recovered from x⃗t as linear functions zt = h′
zx⃗t and νt = h′

ν x⃗t, where the loadings encode the

AR(1) propagation in Equations (8) and (12):

(hz)2h+1 = ρh
z , (hν)2h+2 = ρh

ν , h = 0, 1, . . . , L. (72)

Under the truncation, the firm’s target admits the finite linear representation

p̃⋄j,t = H′x⃗t, H ∈ Rn, (73)

where H is endogenous and pinned down in equilibrium, as we describe in Sections C.5

and C.6.

C.2 The Firm’s Problem in Covariance Form

Define the stationary action aj,t ≡ pj,t−pt−1. Because pt−1 ∈ Ij,t−1 and p̃⋄j,t = H′x⃗t, the firm’s

mispricing satisfies (pj,t − p⋄j,t)
2 = (aj,t −H′x⃗t)

2. The firm’s LQG problem in Equations (24)

to (27) is therefore equivalent to choosing the action aj,t to track the target H′x⃗t.

Following the within-period timing in Section 2.5.1, define firm j’s prior covariance, post-

private-signal covariance, and post-public-signal covariance:

Σi
t|t−1 ≡ Var(x⃗t | Ij,t−1), (morning prior), (74)

Σi,pp
t ≡ Var(x⃗t | Iafternoon

j,t ), (after Sj,t, before pt), (75)

Σi,p
t ≡ Var(x⃗t | Ij,t), (after Sj,t and pt). (76)

The superscript “pp” signals “post-private, pre-public,” and “p” signals “post-public.” The

public counterparts are

Σc
t|t−1 ≡ Var(x⃗t | Jt−1), Σc,p

t ≡ Var(x⃗t | Jt), (77)

with Σi
t|t−1 ⪯ Σc

t|t−1 since Jt−1 ⊆ Ij,t−1. Means are denoted analogously, with mc
t|t−1 ≡ E[x⃗t |

Jt−1] and mi
j,t|t−1 ≡ E[x⃗t | Ij,t−1].

Because x⃗t is Gaussian and the per-period loss is quadratic, the firm’s optimal posterior

is Gaussian (see, e.g., Matějka and McKay, 2015; Afrouzi and Yang, 2021). The optimal
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pricing rule is the conditional-mean tracking rule

aj,t = H′ E
[
x⃗t

∣∣ Iafternoon
j,t

]
, (78)

and the expected period mispricing loss reduces to

E
[
1
2
S(B) (pj,t − p⋄j,t)

2
∣∣ Ij,t−1

]
= 1

2
S(B)H′Σi,pp

t H = 1
2
tr
(
Ω(B) Σi,pp

t

)
, (79)

where

Ω(B) ≡ S(B)HH′ (80)

is the rank-one flow payoff-stakes matrix. For Gaussian signals, mutual information has the

closed form

I(Sj,t; x⃗t | Ij,t−1) =
1
2
log

detΣi
t|t−1

detΣi,pp
t

, (81)

so the choice of private signal is equivalent to the choice of post-private-signal covariance

Σi,pp
t ⪯ Σi

t|t−1.

Firms are atomistic, i.e., the firm takes the equilibrium aggregate law of motion, and

hence the public signal loading induced by aggregate prices, as given. Let

ct ≡ (Kagg
t )′H (82)

denote this loading.17 For a given covariance matrix Σ, define the noiseless public-update

operator at fixed loading ct by

Pct(Σ) ≡
(
I −Gct(Σ)

)
Σ
(
I −Gct(Σ)

)′
, (83)

Gct(Σ) ≡ Σ ct
(
c′tΣct

)+
c′t, (84)

where (·)+ is the Moore–Penrose inverse. Thus, if c′tΣct = 0, then Gct(Σ) = 0 and Pct(Σ) =

Σ.

Substituting Equations (78) and (81) into the firm’s LQG problem

Equation (24)–Equation (27) yields the firm’s dynamic information-acquisition problem in

17In the dynamic rational-inattention block, ct ∈ Rn denotes the vector loading of the public aggregate-
price signal, ct = (Kagg

t )′H. In the general-equilibrium block below, ct denotes aggregate consumption. The
intended meaning is determined by context.

6



covariance form:

min
{Σi,pp

t }t≥0

E

[
∞∑
t=0

βt

{
1
2
tr
(
Ω(B) Σi,pp

t

)
+ ω

2
log

detΣi
t|t−1

detΣi,pp
t

} ∣∣∣∣ Ij,−1

]
(85)

s.t. 0 ⪯ Σi,pp
t ⪯ Σi

t|t−1, Σi
t+1|t = APct(Σ

i,pp
t )A′ +Q diag(σ2

z , σ
2
ν)Q

′. (86)

Note that the public covariance Σc
t+1|t and the loading ct are not chosen by an individual firm.

They are equilibrium objects determined by the aggregation and public-update equations in

Section C.4 and imposed in the stationary fixed point in Section C.5.

The intertemporal link in Equation (85) runs through Σi
t+1|t: today’s choice of Σi,pp

t

shapes Σi,p
t = Pct(Σ

i,pp
t ), which propagates into tomorrow’s private prior Σi

t+1|t. This is

the channel through which the free observation of pt in Equation (27) enters the firm’s

information-acquisition incentives.

C.3 Dynamic Information Euler Equation

Following Afrouzi and Yang (2021), the dynamic incentives to acquire information can be

summarized by a symmetric positive semi-definite matrix Ω̄t that encodes the full present-

discounted value of reducing the private posterior covariance about x⃗t. We first state the

FOC in terms of Ω̄t and then derive the recursion that Ω̄t satisfies.

Spectral operators. For a symmetric matrix X = UDU ′ with eigenvalues d1 ≥ d2 ≥
· · · ≥ dn ≥ 0, define

Max(X,ω) ≡ U diag(max{dk, ω}nk=1)U
′, (87)

Min(X,ω) ≡ U diag(min{dk, ω}nk=1)U
′. (88)

The operator Max(·, ω) clips eigenvalues from below at ω, while Min(·, ω) clips eigenvalues
from above at ω.

Optimal private posterior. Define the value-weighted uncertainty matrix

Xt ≡ (Σi
t|t−1)

1/2 Ω̄t (Σ
i
t|t−1)

1/2. (89)

The first-order condition of Equation (85) with respect to Σi,pp
t , subject to the no-forgetting

constraint and using the continuation-value summary Ω̄t, yields the information Euler

7



equation:

Σi,pp
t = ω (Σi

t|t−1)
1/2Max(Xt, ω)

−1 (Σi
t|t−1)

1/2. (90)

The eigenvalues of Xt measure value-weighted prior uncertainty along each principal

direction. The operator Max(·, ω) implements reverse water-filling : directions with dℓ > ω

are learned up to the point where posterior precision equates marginal benefit and marginal

cost, while directions with dℓ ≤ ω are left at prior precision. The implied chosen capacity is

κj,t =
1
2
log

detΣi
t|t−1

detΣi,pp
t

= 1
2

n∑
ℓ=1

logmax

(
dℓ
ω
, 1

)
, (91)

so the number of active directions equals the number of eigenvalues of Xt that exceed ω. We

write the problem here in general terms, potentially with the firm choosing multiple active

directions. In our particular model in which the firm has only one action per period, there

will be at most one active direction (see Afrouzi and Yang, 2021).

Private posterior gain. Let (dℓ, uℓ)ℓ=1,...,n denote the eigenpairs of Xt in Equation (89)

and define yℓ ≡ (Σi
t|t−1)

−1/2uℓ. Then the private posterior gain matrix associated with the

new signal Sj,t is

Kpriv
t =

∑
dℓ>ω

(
1− ω

dℓ

)(
Σi

t|t−1 yℓ
)
y′ℓ, (92)

which is the matrix mapping a state innovation x⃗t − mi
j,t|t−1 into firm j’s afternoon belief

update. In covariance form, Kpriv
t = I−Σi,pp

t (Σi
t|t−1)

+, where (·)+ denotes the Moore–Penrose

pseudoinverse. The factor 1 − ω/dℓ is the variance-reduction share along direction ℓ: small

for directions barely above the cost threshold, close to one for directions far above it.

Continuation value. The matrix Ω̄t encodes both the flow payoff value of information

and its discounted continuation value. To derive its form, take the aggregate public-signal

loading ct as fixed from the viewpoint of an atomistic firm. Today’s choice of Σi,pp
t enters

tomorrow’s private prior through a two-step chain. First, the free end-of-period public signal

applies the projection

Σi,p
t = Pct(Σ

i,pp
t ) = (I −Gi

t) Σ
i,pp
t (I −Gi

t)
′, Gi

t = Σi,pp
t ct

(
c′tΣ

i,pp
t ct

)+
c′t. (93)
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Second, the post-public covariance propagates through the state law of motion:

Σi
t+1|t = APct(Σ

i,pp
t )A′ +Q diag(σ2

z , σ
2
ν)Q

′. (94)

At fixed ct, and away from nondifferentiable zero-variance boundary cases, the differential

of the public-update operator is

DPct [∆] = (I −Gi
t)∆ (I −Gi

t)
′. (95)

Combining Equations (93) to (95) with the envelope condition for the continuation value,

Ω̄t solves

Ω̄t = Ω(B) + β (I −Gi
t)

′ A′ (Σi
t+1|t)

−1/2Min
(
(Σi

t+1|t)
1/2Ω̄t+1(Σ

i
t+1|t)

1/2, ω
)
(Σi

t+1|t)
−1/2A (I −Gi

t).

(96)

The first term is the flow payoff value of information. The second is the discounted

continuation value, which captures two distinct effects of the end-of-period public signal:

(i) it lowers the level of tomorrow’s prior uncertainty Σi
t+1|t at which the Min operator is

evaluated, and (ii) it filters the firm’s marginal continuation value through the projection

(I −Gi
t), since changes to Σi,pp

t along the scalar public-signal direction c′tx⃗t are absorbed by

the free public update and do not propagate into tomorrow’s prior. The Min(·, ω) operator
caps next period’s marginal value of prior uncertainty at ω. If a direction has value below

ω, the firm does not learn it next period and its marginal value propagates as dℓ. If a

direction has value above ω, the firm will optimally acquire information about it next

period, so its residual marginal value is capped at the marginal information cost ω.

Reduction to the private-information benchmark. When firms do not observe

aggregate prices, the public update is absent, the public covariance becomes irrelevant,

Gi
t = 0, Σi,p

t = Σi,pp
t , and

Σi
t+1|t = AΣi,pp

t A′ +Q diag(σ2
z , σ

2
ν)Q

′.

The projection terms (I − Gi
t) in Equation (96) drop out and the recursion reduces to the

standard Afrouzi and Yang (2021) covariance Euler equation. With the public signal, the

same logic applies but the continuation value is filtered through the public projection at

both the level and the margin.
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C.4 Public Aggregate-Price Update

After firms set prices, aggregate inflation πt ≡ pt − pt−1 =
∫ 1

0
aj,t dj is realized. Integrating

the optimal action Equation (78) across firms yields

πt = H′ x̄t, x̄t ≡
∫ 1

0

E
[
x⃗t

∣∣ Iafternoon
j,t

]
dj, (97)

where x̄t is the cross-sectional average of firms’ afternoon posterior means. Because firms

share the same information-acquisition rule and differ only through idiosyncratic signal noise

that averages out, x̄t takes the linear form

x̄t = mc
t|t−1 +Kagg

t

(
x⃗t −mc

t|t−1

)
, (98)

where Kagg
t aggregates two sources of information embedded in the average firm’s posterior:

(i) the new private signal acquired today, captured by Kpriv
t in Equation (92), and (ii) the

additional information that firms’ private histories embed relative to the public history,

captured by the history-projection matrix

Khist
t ≡

(
Σc

t|t−1 − Σi
t|t−1

)(
Σc

t|t−1

)+
. (99)

Khist
t is not a new signal: it is the linear projection of the cross-sectional informational wedge

Σc
t|t−1 −Σi

t|t−1 ⪰ 0 onto the public belief through Σc
t|t−1. The aggregate gain combines both:

Kagg
t = Kpriv

t + (I −Kpriv
t )Khist

t . (100)

The interpretation is sequential: Khist
t resolves the part of the public uncertainty already

embedded in private histories, and Kpriv
t updates the remaining part through the new private

signal.

Inflation as a public signal. Substituting Equation (98) into Equation (97),

πt = H′mc
t|t−1 +H′Kagg

t

(
x⃗t −mc

t|t−1

)
. (101)

The public already knows mc
t|t−1, so the unexpected part of inflation conditional on Jt−1 is

the scalar

πt − E[πt | Jt−1] = c′t
(
x⃗t −mc

t|t−1

)
, ct ≡ (Kagg

t )′H. (102)
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Hence, conditional on Jt−1, observing πt is informationally equivalent to observing the scalar

noiseless public signal sπt = c′t(x⃗t−mc
t|t−1). The signal is noiseless because πt is a deterministic

linear function of x⃗t given Jt−1.

Public covariance update. The rank-one noiseless Kalman update of the public

covariance is

Σc,p
t =

(
I −Gc

t

)
Σc

t|t−1

(
I −Gc

t

)′
, Gc

t ≡ Σc
t|t−1 ct

(
c′tΣ

c
t|t−1ct

)+
c′t, (103)

where the Moore–Penrose inverse implies Gc
t = 0 when c′tΣ

c
t|t−1ct = 0. In that case the public

signal carries no additional information about x⃗t at the margin and Σc,p
t = Σc

t|t−1. The public

posterior mean is

mc,p
t = mc

t|t−1 +Gc
t

(
x⃗t −mc

t|t−1

)
. (104)

Private covariance update. The firm observes the same public signal sπt but starting

from its afternoon covariance Σi,pp
t , so its private Kalman update is

Σi,p
t =

(
I −Gi

t

)
Σi,pp

t

(
I −Gi

t

)′
, Gi

t ≡ Σi,pp
t ct

(
c′tΣ

i,pp
t ct

)+
c′t, (105)

with the analogous mean update

mi,p
j,t = mi,pp

j,t +Gi
t

(
x⃗t −mi,pp

j,t

)
, (106)

where mi,pp
j,t is firm j’s afternoon posterior mean. The two gains Gc

t and Gi
t apply the same

scalar public signal sπt to different priors and therefore optimally allocate the inflation surprise

across the components of x⃗t differently.

Propagation to the next period. Given the post-evening covariances Σc,p
t and Σi,p

t , the

morning-of-t+1 priors evolve through the state law of motion Equation (70):

Σc
t+1|t = AΣc,p

t A′ +Q diag(σ2
z , σ

2
ν)Q

′, (107)

Σi
t+1|t = AΣi,p

t A′ +Q diag(σ2
z , σ

2
ν)Q

′. (108)

The inequality Σi
t+1|t ⪯ Σc

t+1|t is preserved by construction. Together, Equations (92), (99),

(100), (103), (105), (107) and (108) define the equilibrium covariance recursions. The private

recursion is the law of motion used in the atomistic problem Equation (86), while the public

recursion closes the aggregate consistency condition.
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C.5 Steady-State Equilibrium

A stationary rational-inattention equilibrium with public price history is a tuple

(H,Σi,Σc,Σi,pp, Ω̄, Kpriv, Khist, Kagg, Gc, Gi, c) such that

0 ⪯ Σi,pp ⪯ Σi ⪯ Σc, c = (Kagg)′H, (109)

and the following conditions hold:

(i) Information Euler equation. The information Euler equation Equation (90) holds

with Σi,pp in place of Σi,pp
t and Σi in place of Σi

t|t−1:

Σi,pp = ω (Σi)1/2Max
(
(Σi)1/2Ω̄(Σi)1/2, ω

)−1
(Σi)1/2. (110)

(ii) Continuation value. The matrix Ω̄ satisfies the steady-state recursion Equation (96)

evaluated at Σi
t+1|t = Σi, Gi

t = Gi:

Ω̄ = S(B)HH′ + β (I −Gi)′A′(Σi)−1/2Min
(
(Σi)1/2Ω̄(Σi)1/2, ω

)
(Σi)−1/2A (I −Gi). (111)

(iii) Covariance fixed point. The public and private covariances satisfy the joint fixed

point

Σc = A
(
I −Gc

)
Σc
(
I −Gc

)′
A′ +Q diag(σ2

z , σ
2
ν)Q

′, (112)

Σi = A
(
I −Gi

)
Σi,pp

(
I −Gi

)′
A′ +Q diag(σ2

z , σ
2
ν)Q

′, (113)

where (Gc, Gi) are defined from (c,Σc,Σi,pp) as in Equations (103) and (105) with

c = (Kagg)′H, Kagg = Kpriv + (I − Kpriv)Khist, Khist = (Σc − Σi)(Σc)+, and Kpriv as in

Equation (92).

(iv) Outer fixed point on H. The target loadingH is consistent with the implied aggregate

equilibrium. Define the aggregate state

st ≡
(
x⃗t, m

c
t|t−1, b

R
t−1, πt−1

)′ ∈ R2n+2, (114)

where bRt ≡ bt − pt is real debt. Aggregate inflation is the linear function

πt = P st, P =
(
H′Kagg, H′(I −Kagg), 0, 0

)
. (115)

Partition the inflation row and the consumption row conformably with the aggregate state
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st = (x⃗t,m
c
t|t−1, b

R
t−1, πt−1)

′:

P ≡
(
Px, Pm, Pb, Pπ

)
=
(
H′Kagg, H′(I −Kagg), 0, 0

)
, (116)

C ≡
(
Cx, Cm, Cb, Cπ

)
, (117)

where Px, Pm, Cx, Cm ∈ R1×n and Pb, Pπ, Cb, Cπ ∈ R. Thus

πt = Pxx⃗t + Pmm
c
t|t−1 + Pbb

R
t−1 + Pππt−1, (118)

ct = Cxx⃗t + Cmm
c
t|t−1 + Cbb

R
t−1 + Cππt−1. (119)

The row vector C is pinned down by the household Euler equation, the Taylor rule

Equation (5), the fiscal rule Equation (7), and goods-market clearing. Specifically, C solves

C (I2n+2 − F) = P (F− ϕπI2n+2), (120)

where F is the aggregate state-transition matrix in

st+1 = Fst +Gϵt+1.

The state at date t+ 1 is

st+1 =
(
x⃗t+1, m

c
t+1|t, b

R
t , πt

)′
.

The first block follows from the exogenous shock-history law of motion,

x⃗t+1 = Ax⃗t +Qϵt+1.

The second block follows from the public Kalman update and prediction step,

mc
t+1|t = A

[
Gcx⃗t + (In −Gc)mc

t|t−1

]
.

The fourth block is the lagged-inflation update,

πt = Pst.

It remains to write the debt row. The real-debt law is

bRt =
[
1 + i− ϑϕb

]
bRt−1 + (1 + i)ϕππt−1 − (1 + i)πt − ϑνt − ϑct, (121)

13



with νt = h′
ν x⃗t. Substituting (118) and (119) into (121) gives the debt-row blocks

F b
x = −(1 + i)Px − ϑCx − ϑh′

ν , (122)

F b
m = −(1 + i)Pm − ϑCm, (123)

F b
b = 1 + i− ϑϕb − (1 + i)Pb − ϑCb, (124)

F b
π = (1 + i)ϕπ − (1 + i)Pπ − ϑCπ. (125)

Therefore the aggregate transition matrix is fully specified by

F =


A 0n×n 0n×1 0n×1

AGc A(In −Gc) 0n×1 0n×1

F b
x F b

m F b
b F b

π

Px Pm Pb Pπ

 , G =


Q

0n×2

01×2

01×2

 . (126)

Given the solved system (F,G,P,C), the implied target loadingHnew is recovered by impulse

simulation as follows. For each shock direction k ∈ {z, ν}, set x⃗0 = Q ek (where ek is the

standard basis vector) and zero initial public and lagged aggregate states. Iterate the linear

system forward, and at each horizon h = 0, 1, . . . , L compute the implied target

p̃⋄,GE
j,t

∣∣∣
t=h

= πh + ch − zh + γ(B)ϕb b
R
h−1 + γ(B) νh. (127)

The coefficient on the k-th innovation at lag h is the corresponding component of Hnew.

Equilibrium requires

Hnew = H. (128)

Mutual consistency of inner and outer fixed points. Conditions (i)–(iii) solve firms’

dynamic information problem for a given H. Condition (iv) makes the implied aggregate

dynamics consistent with the target loading firms perceive. Equilibrium ties the two pieces

together.

C.6 Numerical Algorithm

We solve the equilibrium by nested iteration: an inner fixed point on (Σi,Σc, Ω̄) for a given

H, and an outer fixed point on H.

1. Initialization. Guess a target loading H(0) ∈ Rn and a consumption-coefficient vector

14



C(0) ∈ R2n+2. Initialize Σi,(0) = Σc,(0) = In and Ω̄(0) = S(B)H(0)H(0)′.

2. Inner loop. For iteration r, given H(r):

(a) Form the flow stakes matrix Ω(r) = S(B)H(r)H(r)′.

(b) Iterate the joint covariance recursion: compute Σi,pp from Equation (110), then

Kpriv from Equation (92), Khist from Equation (99), Kagg from Equation (100),

c = (Kagg)′H(r), the public and private updates Equations (103) and (105), and

the next-period priors Equations (107) and (108).

(c) Update the continuation matrix Ω̄ via Equation (111).

(d) Project numerically onto the positive semi-definite cone Σc − Σi ⪰ 0 to preserve

Jt−1 ⊆ Ij,t−1 in the presence of round-off error.

(e) Iterate until ∥Σi,(k+1) − Σi,(k)∥+ ∥Σc,(k+1) − Σc,(k)∥+ ∥Ω̄(k+1) − Ω̄(k)∥ < εinner.

3. Policy block. Given (Kagg, Gc) from the inner loop, form P as in Equation (115) and

iterate on the consumption fixed point Equation (120) until ∥C(k+1) −C(k)∥ < εpolicy.

4. Target update. Compute Hnew by impulse simulation of the linear state-space

Equation (126) as described in condition (iv) of Section C.5.

5. Outer loop. Update H(r+1) = (1 − θ)H(r) + θHnew with damping θ ∈ (0, 1]. Iterate

steps 2–4 until ∥H(r+1) −H(r)∥ < εouter.

The inner fixed point solves optimal information acquisition for a fixed target process.

The outer fixed point makes the target process consistent with aggregate pricing, fiscal

dynamics, monetary policy, and the public signal contained in aggregate prices.

C.7 Forecast Error Variance Decomposition of Inflation

In this subsection, we describe the forecast error variance decomposition of inflation, or,

equivalently, the cross-sectional average of firms’ posterior belief about their ideal prices

underlying Figure 4. Recall that the ideal price is given by p̃⋄j,t = H′x⃗t. From Equation (98)

the cross-sectional average of firms’ afternoon posterior mean is

x̄t = mc
t|t−1 +Kagg

(
x⃗t −mc

t|t−1

)
, (129)

where x̄t =
∫ 1

0
E[x⃗t|Iafternoon

j,t ]dj, mc
t|t−1 = E[x⃗t | Jt−1] is the public prior mean and Kagg is

the aggregate posterior gain defined in Equation (100). Inflation is πt = H′x̄t, which is the
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cross-sectional average of firms’ posterior beliefs about their ideal prices

πt ≡ H′x̄t =

∫ 1

0

E[H′x⃗t|Iafternoon
j,t ]dj =

∫ 1

0

E[p̃⋄j,t|Iafternoon
j,t ]dj (130)

= H′mc
t|t−1 +H′Kagg

(
x⃗t −mc

t|t−1

)
. (131)

The first term is predictable given the public history. Also, E[πt|Jt−1] = H′mc
t|t−1. Hence

the current period inflation forecast error (relative to t− 1 history of prices) is

πt − E[πt | Jt−1] = H′Kagg
(
x⃗t −mc

t|t−1

)
. (132)

Equivalently, this is the forecast error of the current cross-sectional average of firms’ posterior

belief about their ideal prices. Therefore, Figure 4 reports an impact decomposition of

this posterior-belief innovation into the contemporaneous productivity innovation and the

contemporaneous fiscal innovation. For the impact decomposition, let

x⃗t −mc
t|t−1 = Qϵt at impact, (133)

where Q and ϵt are defined in Equation (70). Then, the impact forecast error is

πt − E[πt|Jt−1] = H′KaggQϵt = αzϵ
z
t + ανϵ

ν
t (134)

where αz ≡ H′Kagge1, αν ≡ H′Kagge2, where ei is the column vector that takes value of one

at entry i, and zero otherwise. Then,

Var(πt − E[πt|Jt−1]) = α2
zσ

2
z + α2

νσ
2
ν (135)

and the contribution of each shock is

sz ≡
α2
zσ

2
z

α2
zσ

2
z + α2

νσ
2
ν

, sν ≡ α2
νσ

2
ν

α2
zσ

2
z + α2

νσ
2
ν

(136)

and plotted in Figure 4 for each different level of B.

D Non-Stochastic Steady State

We solve for the non-stochastic steady state (SS) with zero inflation (Πt = 1, Pj,t = Pt = P

for all j, t). All variables without time subscripts denote SS values. Throughout, we assume

Tr ∈ (0, 1/2).
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From firm pricing (64) with symmetry (Pj = P ):

P

W
=

1

1− Tr

η

η − 1

1

Z
. (137)

From the intratemporal condition (59): C = W/P . Combining:

C =
W

P
= (1− Tr)

η − 1

η
Z. (138)

Consumption, which equals real GDP, is decreasing in Tr and increasing in Z. The factor

(η − 1)/η < 1 reflects the monopolistic competition distortion. Higher Tr compresses

after-tax revenue, inducing firms to charge higher prices, reducing the real wage and hence

consumption. From the labor market clearing,

L =

∫ 1

0

Ljdj =

∫ 1

0

Yj

Z
dj =

∫ 1

0

(Pj

P

)−ηY

Z
dj =

C

Z
= (1− Tr)

η − 1

η

From the household’s Euler equation, we have

β(1 + i) = 1 =⇒ i =
1

β
− 1 (139)

and finally from the government budget constraint

B = (1 + i)B − TrPC + PΞ =⇒ iB = Tr −
Ξ

C
(140)

where we define B ≡ B
PC

. From our assumption that revenue taxes in steady state are a

constant fraction of the debt-to-GDP ratio, we get

Tr

B
= ϑ (141)

E Second-Order Approximation of the Profit Function

The rational inattention problem requires a quadratic loss function. We obtain this by

taking a second-order Taylor expansion of the firm’s profit function around the non-stochastic

steady state. Let lowercase letters denote log-deviations from SS: xt ≡ log(Xt/X) for any

variable Xt with X being the steady-state value. So wt = log(Wt/W ), zt = log(Zt/Z), and

τr,t = log(Trt/Tr).

We work with the profit function rescaled by marginal utility and the price level, so that
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the RI problem is stated in “util” units per unit of GDP:

π(pj,t; wt, zt, τr,t) = (1− Tre
τr,t)(Pje

pj,t)1−η(Pept)η−1︸ ︷︷ ︸
after-tax revenue / GDP

− Wewt

Zezt
(Pje

pj,t)−η(Pept)η−1︸ ︷︷ ︸
cost / GDP

(142)

In the steady state (pj = p = w = z = τ = 0, Pj = P ):

π(0;0) = (1− Tr)−
W

ZP
= (1− Tr)− (1− Tr)

η − 1

η
=

1− Tr

η
> 0. (143)

Expanding π to second order in pj,t around the SS (treating (wt, zt, τr,t) as parameters):

π(pj,t; wt, zt, τr,t) ≈ π(0;0) + π1(0;0)︸ ︷︷ ︸
=0

pj,t +
1
2
π11(0;0) p

2
j,t

+ π1w(0;0) pj,twt + π1z(0;0) pj,t zt + π1τ (0;0) pj,t τr,t + t.i.p.,

(144)

where “t.i.p.” denotes terms independent of pj,t and we have used π1(0;0) = 0. Now, we

compute these derivatives, using the equilibrium relationship W
ZP

= (1− Tr)
η−1
η
.

First derivative π1 (verification of SS FOC). Differentiating (142) with respect to pj:

π1 = (1− Tre
τ̂ )(1− η)(Pje

pj)1−η(Pep)η−1 + η
Wew

Zez
(Pje

pj)−η(Pep)η−1. (145)

At the SS:

π1(0;0) = (1− Tr)(1− η) + η · (1− Tr)
η − 1

η
= (1− Tr)(1− η) + (1− Tr)(η − 1) = 0

(146)

Second derivative π11 (curvature). Differentiating (145) with respect to pj:

π11 = (1− Tre
τ )(1− η)2(Pje

pj)1−η(Pep)η−1 − η2
Wew

Zez
(Pje

pj)−η(Pep)η−1. (147)

At the SS:

π11(0;0) = (1− Tr)(η − 1)2 − η2 · (1− Tr)
η − 1

η

= (1− Tr)(η − 1)
[
(η − 1)− η

]
= −(1− Tr)(η − 1). (148)

Since η > 1 and Tr < 1: π11 < 0.
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We define the stakes:

S ≡ |π11| = (1− Tr)(η − 1). (149)

S measures profit loss per unit of squared mispricing.

Cross-derivative π1w (wage sensitivity). At the SS:

π1w(0;0) = η
W

ZP
= (1− Tr)(η − 1) = S. (150)

Cross-derivative π1z (productivity sensitivity). Since productivity enters as 1/ez in

the cost term:

π1z(0;0) = −S. (151)

Cross-derivative π1τ (tax sensitivity). Differentiating (145) with respect to τ : at the

SS:

π1τ (0;0) = −Tr(1− η) = Tr(η − 1). (152)

Ideal prices. From the FOC of the quadratic approximation (π11pj+π1ww+π1zz+π1ττ =

0):

p⋄j = −π1w

π11

w − π1z

π11

z − π1τ

π11

τ. (153)

Computing each coefficient:

−π1w

π11

= 1, −π1z

π11

= −1, −π1τ

π11

=
Tr

1− Tr

≡ γ

Therefore:

p⋄j = w − z + γ τ, γ ≡ Tr

1− Tr

. (154)

The coefficient γ = Tr/(1− Tr) is increasing and convex in Tr:

dγ

dTr

=
1

(1− Tr)2
> 0,

d2γ

dT 2
r

=
2

(1− Tr)3
> 0. (155)

This convexity is a key driver of our results: high-tax economies are disproportionately

sensitive to fiscal shocks.

For the rational inattention problem, we work with a second-order approximation of the

profit function around the non-stochastic steady state, shown in Lemma 2.
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Lemma 2 (Quadratic profit loss).

π(pj; ·)− π(p⋄j ; ·) = −S
2
(pj − p⋄j)

2. (156)

Proof. From the Taylor expansion, collecting terms in pj:

π(pj; ·) = −S
2
p2j + Sp⋄j · pj + t.i.p.

Similarly:

π(p⋄j ; ·) = −S
2
(p⋄j)

2 + S(p⋄j)2 + t.i.p. =
S
2
(p⋄j)

2 + t.i.p.

Subtracting: π(pj; ·)− π(p⋄j ; ·) = −S
2
(pj − p⋄j)

2.

F Identification: Derivations and DRS Extension

This appendix derives the regression-slope predictions in Section 4.2 for the three

benchmarks—full information, rational inattention with endogenous attention, and rational

inattention with misspecified attribution—and extends them to a production function with

decreasing returns to scale.

F.1 Setup with constant returns to scale

The state and observation equations are

xj =

(
mcj

τ

)
∼ N (0, Σ−1) , Σ−1 =

(
σ2
mc 0

0 σ2
τ

)
, (157)

Sj = H′xj + εj, H =

(
1

γ(B)

)
, εj ∼ N (0, σ2

ε). (158)

The desired price is p⋄j = H′xj = mcj + γ(B)τ . The regression slope of interest is the ratio

β(B) ≡
∂E[p⋄j | Sj]/∂Sj

∂E[mcj | Sj]/∂Sj

. (159)

This ratio is the slope a researcher would estimate from a regression of ∆pej on ∆mcej , since

both posteriors are linear in Sj and any noise in the firm’s reports that is uncorrelated with

the signal averages out in expectation.
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Full information. The firm observes xj exactly, so E[p⋄j | xj] = p⋄j and E[mcj | xj] = mcj.

Substituting p⋄j = mcj +γ(B)τ and treating τ as known (a wave-level constant that does not

vary with mcj):

βFI(B) =
∂p⋄j/∂mcj

∂mcj/∂mcj
= 1. (160)

Endogenous attention. Bayesian updating applied to (157)–(158) gives

E[mcj | Sj] =
σ2
mc

V (B)
Sj, E[p⋄j | Sj] = λ(B)Sj, (161)

where V (B) = H′Σ−1H + σ2
ε = σ2

mc + γ(B)2σ2
τ + σ2

ε is the innovation variance and λ(B) =
(σ2

mc + γ(B)2σ2
τ )/V (B) is the Kalman gain on the target. The regression slope is then

βRI(B) =
λ(B)

σ2
mc/V (B)

=
σ2
mc + γ(B)2σ2

τ

σ2
mc

= 1 +
γ(B)2σ2

τ

σ2
mc

. (162)

The slope rises monotonically with B through γ(B). Note that the innovation variance

V cancels: the slope is invariant to the level of signal precision σ2
ε . This reflects that both

posteriors in (161) are projections of the same signal Sj; scaling the signal’s precision rescales

both equally and the ratio is unchanged.18

Misspecified attribution. The firm correctly perceives the total prior variance of p⋄ but

believes that a constant share δ ∈ (0, 1) comes from mc, regardless of the fiscal environment:

σ̃2
mc(B) = δ · σ2

p⋄(B), σ̃2
τ (B) =

1− δ

γ(B)2
· σ2

p⋄(B), (163)

where σ2
p⋄(B) = σ2

mc+γ(B)2σ2
τ is the (correctly perceived) total. Note that δ does not depend

on B, even though the true share σ2
mc/σ

2
p⋄(B) falls with B. Applying Bayes’ rule with this

misspecified prior:

Efirm[mcj | Sj] = δ · λ(B) · Sj, Efirm[p
⋄
j | Sj] = λ(B) · Sj. (164)

18The slope βRI exceeds unity because of correlated inference: revising beliefs aboutmcj upward implicitly
uses information from Sj , which also moves the firm’s belief about τ . The two posteriors are perfectly
correlated through their joint dependence on Sj . This amplification operates even when mcj and τ are
ex-ante independent, as they are here.
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The Kalman gain on the target is unchanged because the firm correctly perceives total prior

variance; only the attribution is wrong. The regression slope is

βMA(B) =
λ(B)
δ λ(B)

=
1

δ
, (165)

constant in B.
The three model variants deliver

βFI = 1, βRI(B) = 1 +
γ(B)2σ2

τ

σ2
mc

, βMA =
1

δ
. (166)

Full information and misspecified attribution both predict ∂β/∂B = 0; endogenous attention

predicts ∂β/∂B = 2γ(B)γ′(B)σ2
τ/σ

2
mc > 0.

F.2 Extension to decreasing returns to scale

Under decreasing returns to scale with production function Yj = ZjL
α
j for α ∈ (0, 1], define

ζ = (1 − α)/α and aα = 1/(1 + ηζ) = α/[α + η(1 − α)]. For simplicity, we abstract from

firm-level wage variation (equivalent to a monetary-policy regime that targets a constant

nominal wage), the desired price loading on the state changes from H = (1, γ(B))′ to

HDRS = aα

(
(1 + ζ)

γ(B)

)
, (167)

applied to the state xj = (−zj, τ)
′ where zj ∼ N (0, σ2

z) is firm productivity. The firm’s

marginal cost is mcj = −zj; the desired price is

p⋄j = −aα(1 + ζ)zj + aαγ(B)τ. (168)

Under the CRS limit α = 1, ζ = 0, aα = 1, recovering (158) with σ2
z playing the role of σ2

mc.

The Kalman-filter derivations of Section F.1 carry through with H replaced by HDRS:

Hence, we obtain the following predictions.

Full information. βDRS
FI = aα(1 + ζ) = 1/[α + η(1− α)].

Endogenous attention. Applying Bayes’ rule with HDRS,

βDRS
RI (B) = aα(1 + ζ)

[
1 +

γ(B)2σ2
τ

(1 + ζ)2σ2
z

]
. (169)
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Misspecified attribution. βDRS
MA = aα(1+ζ)/δ = 1/[δ(α+η(1−α))]. Here, δ is the firm’s

subjective share of desired-price variance attributed to the price contribution of marginal

cost.

Implications for the empirical level. The qualitative discriminating prediction is

preserved: only endogenous attention has ∂β/∂B > 0. All three levels are scaled by the

DRS factor aα(1 + ζ) < 1. For empirically plausible values—e.g., a labor share α = 0.30

and an elasticity of substitution η = 6—the DRS factor is approximately 0.22, close to our

baseline estimate of β̂0 = 0.194. Under DRS, the constant-slope benchmarks can match the

level but not the slope’s debt-dependence, while endogenous attention with DRS can

account for both.

G Model-Implied Expected Passthrough

Figure 9: Model-implied expected passthrough
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Notes: This figure shows the model-implied passthrough of expected costs to expected prices. The black-
solid line shows our baseline model, the black-dotted line shows the model in which we fix attention, and
the purple-dashed line shows the estimated expected passthrough in the data (right axis). The two vertical
lines show the calibration targets.

H Equivalent Implementation with Payroll and Profit

Taxes

This appendix shows that the revenue-tax specification in the main text can be implemented

equivalently with a proportional payroll tax and a proportional profit tax. For simplicity,

we abstract here from lump-sum transfers, Ξt = 0 for all t.
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Suppose that, instead of a revenue tax, firms pay a payroll tax at rate Tℓ,t on their wage

bill and a profit tax at rate Tπ,t on profits net of payroll taxes. The government’s flow budget

constraint is then

Bt = (1 + it−1)Bt−1 −
∫ 1

0

[
Tℓ,tWtLj,t + Tπ,t

(
Pj,tYj,t − (1 + Tℓ,t)WtLj,t

)]
dj. (170)

Firm j’s after-tax nominal profit is

Πℓ,π
j,t = (1− Tπ,t)

[
Pj,tYj,t − (1 + Tℓ,t)WtLj,t

]
. (171)

Using Yj,t = ZtLj,t and MCt ≡ Wt/Zt, the firm’s static pricing problem can be written as

max
Pj,t

[
(1− Tπ,t)Pj,t − (1− Tπ,t)(1 + Tℓ,t)MCt

](Pj,t

Pt

)−η

Yt. (172)

Proposition 2. Suppose that for every t,

Tπ,t = Tr,t, 1 + Tℓ,t =
1

1− Tr,t

⇔ Tℓ,t =
Tr,t

1− Tr,t

. (173)

Then:

(i) firm j’s pricing problem under (172) is identical to the pricing problem under the

revenue tax in the main text;

(ii) the full-information ideal price and the second-order approximation to profits are

unchanged; and

(iii) government tax revenues are identical period by period.

Proof. Substituting (173) into (172) gives

[
(1− Tπ,t)Pj,t − (1− Tπ,t)(1 + Tℓ,t)MCt

](Pj,t

Pt

)−η

Yt

=
[
(1− Tr,t)Pj,t − (1− Tr,t)

1

1− Tr,t

MCt

](Pj,t

Pt

)−η

Yt

=
[
(1− Tr,t)Pj,t −MCt

](Pj,t

Pt

)−η

Yt, (174)

which is exactly the firm’s static profit under the revenue tax system.

Therefore, the firm’s full-information ideal price is the same as in the main text:

P ⋄
j,t =

1

1− Tr,t

η

η − 1
MCt. (175)
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Equivalently,

logP ⋄
j,t = log

(
η

η − 1

)
+ logMCt − log(1− Tr,t). (176)

Hence the log-linearized desired price is unchanged:

p⋄j,t = wt − zt + γτr,t, γ =
Tr

1− Tr

=
ϑB

1− ϑB
. (177)

Since the profit function itself is identical, its second-order approximation around the

optimum is also identical. In particular, the quadratic loss from mispricing is unchanged:

L(pj,t) =
S
2
(pj,t − p⋄j,t)

2, S = (1− Tr)(η − 1) = (1− ϑB)(η − 1). (178)

Therefore the entire static rational inattention problem, including the optimal posterior

variance, attention choice, and passthrough formulas, is exactly the same as under the

revenue tax.

It remains to verify the fiscal block. Under payroll and profit taxation, tax revenues

collected from firm j are

Tℓ,tWtLj,t + Tπ,t

(
Pj,tYj,t − (1 + Tℓ,t)WtLj,t

)
. (179)

Using (173),

Tℓ,tWtLj,t + Tπ,t

(
Pj,tYj,t − (1 + Tℓ,t)WtLj,t

)
=

Tr,t

1− Tr,t

WtLj,t + Tr,t

(
Pj,tYj,t −

1

1− Tr,t

WtLj,t

)
= Tr,tPj,tYj,t. (180)

Thus total tax revenues are exactly the same as under the revenue-tax system, period by

period. This proves the result.

Proposition 2 shows that the benchmark revenue-tax economy admits an exact

alternative implementation with payroll and profit taxes. The equivalence is global for the

firm’s static profit function, not merely local around the steady state. In particular, when

(173) holds state by state, the firm’s pricing problem, the quadratic approximation, the

rational inattention problem, and the government’s tax revenues all coincide with those in

the revenue-tax specification.

In steady state, since Tr = ϑB in the benchmark model, the equivalent constant tax rates
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are

Tπ = ϑB, Tℓ =
ϑB

1− ϑB
. (181)

I The Role of the Public Signal in Firms’ Continuation

Value of Information Acquisition

The free public signal lowers firms’ continuation value of information as they obtain some of

that information for free.19 To isolate the role of the public signal in firms’ attention choices,

we now consider a counterfactual in which firms allocate attention as if they did not receive

the public signal at the end of the period. The public signal still operates in equilibrium:

aggregate inflation is realized at the end of the period and firms’ actual posteriors are updated

by it, and it appears in the actual law of motion of aggregate variables. However, firms do

not internalize these effects when choosing how much information to acquire. We call this

case the “naive firms” case.

Recall from Equation (96), the continuation value is given by:

Ω̄t = Ω(B) + β (I −Gi
t)

′ A′ (Σi
t+1|t)

−1/2Min
(
(Σi

t+1|t)
1/2Ω̄t+1(Σ

i
t+1|t)

1/2, ω
)
(Σi

t+1|t)
−1/2A (I −Gi

t).

(182)

In contrast, a naive firm’s perceived continuation matrix solves

Ω̄naive
t = Ω(B) + β A′ (Σ̃i

t+1|t)
−1/2Min

(
(Σ̃i

t+1|t)
1/2Ω̄naive

t+1 (Σ̃i
t+1|t)

1/2, ω
)
(Σ̃i

t+1|t)
−1/2A, (183)

where Σ̃i
t+1|t is the firm’s perceived prior covariance, propagated forward as

Σ̃i
t+1|t = AΣi,pp

t A′ + Q diag(σ2
z , σ

2
ν)Q

′, i.e., without the public-signal projection. The

corresponding information Euler equation determines the firm’s optimal posterior

covariance Σi,pp exactly as in the baseline, but evaluated at Ω̄naive
t rather than the baseline

Ω̄t. Relative to the baseline recursion, two terms are switched off: the projector (I − Gi
t)

that filters the perceived continuation value onto the subspace orthogonal to the public

signal direction, and the reduction in next-period perceived prior uncertainty along that

direction. Naive firms therefore overstate the marginal value of acquiring private

information about state components that, in equilibrium, would be partially revealed by

the public signal at the end of the period.

19If the relevant state were one dimensional, the continuation value of private information would be zero
as all relevant information is revealed for free by the public signal.
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The naive firm’s chosen Σi,pp
t is plugged back into the actual law of motion of the economy,

which retains the public signal in full: the firm’s true private posterior covariance Σi
t+1|t is

updated by the inflation surprise, the public prior covariance Σc evolves as in the baseline,

and the equilibrium loading H is determined by the same fixed-point condition as in the

baseline. The naive firms’ misperception affects only their choice of Σi,pp, not the data-

generating process. The equilibrium is therefore a fixed point in H in which firms’ attention

choices are evaluated against Ω̄naive from Equation (183), while all actual covariances, beliefs,

and aggregate variables evolve under the true law of motion that includes the public signal.

Figure 10: Attention and inflation volatility with naive firms
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Notes: Steady-state attention and inflation volatility as a function of the steady-state debt-to-GDP ratio.
Panel (a) plots steady-state attention. Panel (b) plots the unconditional standard deviation of annual
inflation. The black-solid lines show the baseline model in which firms understand how the public signal
affects their future beliefs. The purple-dashed lines show the case with naive firms that do not take the
public signal into account.

Figure 10 shows the results. Panel (a) plots attention, and panel (b) plots inflation

volatility. The black-solid lines show the baseline model in which firms understand how the

public signal affects their future beliefs. The purple-dashed lines show the case with naive

firms. As the public signal lowers firms’ continuation value of private information, we can

see that naive firms pay more attention at all B, leading to slightly more volatile inflation.

The qualitative results regarding the U-shaped relationship between B and attention as well

as inflation volatility are not affected.

J Empirical Robustness

This appendix documents the robustness of our empirical results reported in Section 4.
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J.1 Robustness

We test the linear-debt specification (52) along four dimensions:

1. Controls and fixed effects (24 specifications). Nine named specifications ranging

from a bare regression with no controls or fixed effects to a kitchen-sink specification

that adds owner and export fixed effects, plus a combinatorial sweep over four micro-

control blocks (wage expectations, employment expectations, self-reported changes,

owner fixed effects) yielding 15 additional specifications.

2. Leave-one-country-out (11 specifications). The baseline specification

re-estimated dropping each of the 11 countries in the sample one at a time.

3. Sample variations (1 specification). Winsorizing the debt-to-GDP ratio at the

5th and 95th percentiles.

4. Estimator variations (4 specifications). Unweighted least squares (omitting the

SAFE survey weights); HC1 robust standard errors without country clustering; median

regression (quantile regression at τ = 0.5); and Huber regression.

Table 2: Robustness battery: summary across 40 specifications

β̂1 > 0 Significant at α (one-sided)

10% 5%

All 40 specifications 40/40 39/40 37/40

Controls / fixed effects (24) 24/24 24/24 24/24
Leave-one-country-out (11) 11/11 10/11 9/11
Sample variations (1) 1/ 1 1/ 1 1/ 1
Estimator variations (4) 4/ 4 4/ 4 3/ 4

Notes: Significance is one-sided, against the null β1 ≤ 0. The full battery includes 24 control/fixed-effect
variations (9 named specifications + 15 combinatorial combinations), 11 leave-one-country-out specifications,
1 debt-winsorization specification, and 4 estimator variations.

Table 2 summarizes the headline results. The interaction coefficient β̂1 is positive in every

specification considered (40 of 40), significant at the 10% level (one-sided) in 39 of 40, and

at the 5% level in 37 of 40. The point estimate ranges from β̂1 = 2.73× 10−4 (leave-one-out

Italy) to β̂1 = 9.59× 10−4 (leave-one-out Greece), with a median of 6.93× 10−4 and a mean

of 6.49× 10−4.
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J.2 Leave-one-country-out

Table 3 reports the leave-one-out specifications in detail. The coefficient remains positive

when dropping each of the 11 countries; the strongest results come from dropping Greece (the

country at the extreme upper end of the debt distribution) or Spain (a high-debt country

with moderate passthrough), while the weakest result comes from dropping Italy (the country

providing the most identifying variation at high debt). Specifically, dropping Italy reduces

β̂1 from 7.18 to 2.73 × 10−4 (one-sided p = 0.12), and dropping Germany—a mid-debt

anchor with substantial sample size—reduces β̂1 to 5.60 × 10−4 (p = 0.06). Both Italy and

Germany provide identification at different ends of the debt distribution, and the result is

correspondingly sensitive to their inclusion. In all 11 leave-one-out specifications, however,

the sign of the relationship is preserved.

Table 3: Leave-one-country-out specifications

Dropped country β̂1 (×104) SE (×104) p(β̂1 > 0) N

None (baseline) 7.18∗∗∗ 2.97 0.008 62,837

Greece (GR) 9.59∗∗∗ 1.92 0.000 58,212
Spain (ES) 7.90∗∗∗ 2.94 0.004 53,772
Ireland (IE) 7.59∗∗∗ 2.99 0.006 59,059
Austria (AT) 7.31∗∗∗ 2.97 0.007 57,690
Finland (FI) 7.26∗∗∗ 2.97 0.007 59,756
Netherlands (NL) 7.44∗∗∗ 3.08 0.008 56,764
Portugal (PT) 7.00∗∗ 3.05 0.011 58,164
Belgium (BE) 7.01∗∗ 3.06 0.011 58,268
Slovakia (SK) 6.87∗∗ 3.05 0.012 59,783
Germany (DE) 5.60∗ 3.50 0.055 53,551
Italy (IT) 2.73 2.35 0.123 53,351

Notes: Estimates of β̂1 from the baseline regression dropping each country one at a time. Coefficients and
standard errors reported in units of 10−4. ∗∗∗, ∗∗, ∗: p < 0.01, 0.05, 0.10 (one-sided), against the null β1 ≤ 0.

The sign of β̂1 is preserved across all 11 leave-one-out specifications.

J.3 Estimator variations

Table 4 reports the estimator variations. The coefficient is positive across all four. Standard

errors for median and Huber regressions are sandwich-based without country clustering.

J.4 Country-level passthrough

As a complement to the within-country-wave estimation, we estimate passthrough separately

for each country in our sample. For each country c, we regress ∆pei,c,t on ∆mcei,c,t controlling
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Table 4: Estimator variations

Estimator β̂1 (×104) SE (×104) p

Baseline (cluster SE, weighted) 7.18∗∗∗ 2.97 0.008
HC1 robust SE (no clustering) 7.18∗∗∗ 3.08 0.010
Unweighted 4.17∗ 2.93 0.077
Winsorize debt at 5/95 7.66∗∗∗ 2.74 0.003
Median regression 8.71∗∗∗ 0.54 0.000
Huber M-estimator 3.27∗∗∗ 0.91 0.000

Notes: Estimates of β̂1 from the baseline specification (52) under alternative estimators. Coefficients and
standard errors reported in units of 10−4. ∗∗∗, ∗∗, ∗: p < 0.01, 0.05, 0.10 (one-sided), against the null β1 ≤ 0.
Median and Huber regressions use sandwich-based standard errors without country clustering.

for wave fixed effects (within country) and the baseline micro controls. Table 5 reports the

results.

Table 5: Country-specific passthrough

Country Mean debt/GDP β̂c SE 90% CI lower 90% CI upper

Ireland (IE) 37.7% 0.237 0.040 0.170 0.303
Netherlands (NL) 44.1% 0.226 0.037 0.164 0.287
Slovakia (SK) 60.2% 0.187 0.028 0.141 0.234
Germany (DE) 62.4% 0.235 0.041 0.168 0.302
Austria (AT) 80.8% 0.294 0.044 0.222 0.367
Finland (FI) 81.8% 0.304 0.061 0.204 0.405
Portugal (PT) 96.2% 0.281 0.026 0.238 0.324
Spain (ES) 104.1% 0.240 0.021 0.206 0.275
Belgium (BE) 105.1% 0.323 0.026 0.280 0.367
Italy (IT) 136.3% 0.315 0.023 0.278 0.352
Greece (GR) 156.7% 0.257 0.024 0.218 0.296

Notes: Country-specific passthrough estimates from a separate regression of ∆pe on ∆mce with wave fixed
effects and the baseline micro controls, run on each country’s firm-wave observations. Countries are ordered
by mean debt-to-GDP ratio. 90% confidence intervals computed using standard heteroskedasticity-robust
standard errors.

A simple OLS regression of β̂c on each country’s mean debt-to-GDP ratio gives a slope

of 0.000603 (SE 0.000332, t = 1.817), consistent in sign and magnitude with the within-

country-wave estimate β̂1 = 0.00072. The cross-country relationship is weaker because the

within-country-wave regression exploits the full firm-level variation in expectations, while

the country-level regression only uses country-level averages.

J.5 Robustness to alternative explanations

The interaction between expected input-cost growth and public debt could, in principle,

reflect country characteristics other than the fiscal environment. We address three such
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alternatives.

First, firms’ expected cost and price growth may both be driven by their general inflation

beliefs, and these beliefs may be more salient in high-debt countries. Table 6 adds the firm’s

own expectation of euro-area inflation, πe, at the one-year or five-year horizon. We include

πe in levels, interacted with ∆mce, and interacted with B. Inflation expectations are not

elicited for all firms in all waves, hence, columns (1) and (3) re-estimate the baseline on the

corresponding subsamples to make the estimates comparable.

Second, passthrough may differ with market structure, and high-debt countries may

have a different composition of firms. Columns (1)–(3) of Table 7 allow the passthrough

coefficient to vary by sector, by firm size, and jointly by sector, size, turnover, exporter

status and ownership.

Third, passthrough may depend on the macroeconomic environment other than fiscal

policy: the inflation rate, the energy-price shock and the business cycle. Columns (4)–(7)

of Table 7 interact ∆mce with country-level headline HICP inflation, energy HICP inflation

and real GDP growth, first one at a time and then jointly.20

Our results remain very robust. Across all these eleven specifications, the coefficient

on ∆mce × B lies between 0.00067 and 0.00107, compared with 0.00072 in our baseline,

and it is statistically significant at the 5% level throughout. Firms’ inflation expectations

do not alter the passthrough of expected costs, and allowing for heterogeneous slopes or

for macroeconomic conditions leaves the debt interaction essentially unchanged. Energy

inflation raises passthrough, as one would expect, but it does not absorb the relationship

with debt.

J.6 Using taxes on production and imports instead of debt-to-

GDP

Our baseline regression interacts expected cost growth with the public debt-to-GDP ratio.

In the theoretical model, the steady-state debt-to-GDP ratio is linked to the steady-state

revenue tax by ϑB = Tr. We therefore now re-estimate Equation (52) replacing Bc,t with

the country’s quarterly ratio of taxes on production and imports to GDP, lagged by one

quarter. In particular, we use the Eurostat variable D.2 (Taxes on production and imports).

It is defined under the ESA 2010 framework as compulsory, unrequited payments levied on

the production and importation of goods and services, payable irrespective of profits made.

The category aggregates value-added taxes (D.211), taxes and duties on imports excluding

20We take those data from Eurostat (series prc hicp manr and namq 10 gdp), and focus on year-on-year
rates averaged over the quarter preceding the survey, matching the timing of B.
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Table 6: Robustness: firms’ inflation expectations

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

∆mce 0.138∗∗∗ 0.137∗∗∗ 0.144∗∗∗ 0.134∗∗∗

(0.035) (0.041) (0.041) (0.048)
∆mce × B 0.001065∗∗∗ 0.000963∗∗∗ 0.000983∗∗∗ 0.000953∗∗∗

(0.000335) (0.000304) (0.000387) (0.000336)
πe 0.064 0.022

(0.067) (0.036)
∆mce × πe -0.0008 0.0003

(0.0029) (0.0018)
πe × B 0.000754∗∗ 0.000207

(0.000348) (0.000292)

Horizon of πe 1-year 1-year 5-year 5-year
πe controls ✓ ✓
Country-wave FE ✓ ✓ ✓ ✓
Sector, size, turnover FE ✓ ✓ ✓ ✓
Wage, employment expectations ✓ ✓ ✓ ✓
Other micro controls ✓ ✓ ✓ ✓

N 35,047 35,047 32,618 32,618

Notes: Dependent variable: expected selling-price growth over the next twelve months. πe is the
firm’s expected euro-area inflation at the one-year (columns 1–2) or five-year horizon (columns
3–4), winsorized at the 1st and 99th percentiles. Columns (1) and (3) estimate the baseline
specification of Table 1 on the subsample of firms reporting πe. All regressions use survey weights.
Standard errors clustered at the country level in parentheses. Significance levels (one-sided for
∆mce × B, two-sided otherwise): ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.10.
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Table 7: Robustness: heterogeneous passthrough and macroeconomic conditions
(1) (2) (3) (4) (5) (6) (7)

∆mce 0.189∗∗∗ 0.176∗∗∗ 0.016 0.212∗∗∗ 0.193∗∗∗ 0.194∗∗∗ 0.235∗∗∗

(0.044) (0.028) (0.101) (0.029) (0.024) (0.023) (0.032)
∆mce × B 0.000766∗∗ 0.000803∗∗∗ 0.000796∗∗∗ 0.000670∗∗∗ 0.000771∗∗∗ 0.000730∗∗ 0.000738∗∗∗

(0.000336) (0.000319) (0.000334) (0.000280) (0.000291) (0.000314) (0.000288)
∆mce× HICP inflation -0.0042 -0.0105∗

(0.0048) (0.0060)
∆mce× energy HICP inflation 0.0014 0.0027∗∗∗

(0.0009) (0.0010)
∆mce× real GDP growth -0.0008 -0.0027

(0.0072) (0.0079)

∆mce× sector FE ✓ ✓
∆mce× size FE ✓ ✓
∆mce× turnover, exporter, owner FE ✓
Country-wave FE ✓ ✓ ✓ ✓ ✓ ✓ ✓
Sector, size, turnover FE ✓ ✓ ✓ ✓ ✓ ✓ ✓
Wage, employment expectations ✓ ✓ ✓ ✓ ✓ ✓ ✓
Other micro controls ✓ ✓ ✓ ✓ ✓ ✓ ✓

N 62,837 62,837 62,837 62,837 62,837 62,837 62,837

Notes: Dependent variable: expected selling-price growth over the next twelve months. Columns (1)–(3)
interact ∆mce with the indicated sets of firm-category fixed effects; in these columns the coefficient on
∆mce is the slope for the omitted category. Columns (4)–(7) interact ∆mce with country-level year-on-year
headline HICP inflation, energy HICP inflation and real GDP growth (in percent), averaged over the quarter
preceding the survey wave. All regressions use survey weights. Standard errors clustered at the country level
in parentheses. Significance levels (one-sided for ∆mce × B, two-sided otherwise): ∗∗∗p < 0.01, ∗∗p < 0.05,
∗p < 0.10.

VAT (D.212), excise duties and other product-specific taxes (D.214), and other production-

related taxes such as recurrent taxes on business assets, certain payroll taxes, and business

licenses (D.29). Importantly, D.2 is levied on firm activity rather than on net income. This

structural feature maps most directly to the revenue-tax wedge in our model. We use the

ratio of D.2 received by general government to GDP, in percent.

Figure 11 plots the country-wave observations of D.2/GDP against debt-to-GDP for

our sample. The two variables are positively correlated (ρ = 0.74 across country-wave

observations; ρ = 0.77 between country means).

Table 8 reports the regression results. The interaction coefficient between expected cost

growth and D.2/GDP is positive and significant at the 5% level (one-sided) with a point

estimate of b̂2 = 0.0069 and with cluster-robust SE of 0.0036 (one-sided p = 0.028). The

implied passthrough rises from 0.21 at the lowest observed D.2/GDP ratio in our sample

(4.8%, Ireland) to 0.31 at the highest (18.3%, Greece). This increase is practically identical

to the one we estimate when using the debt-to-GDP ratio as the interaction variable (Table 1,

Column 1).

Taken together, the evidence supports the interpretation that public debt enters the

passthrough relationship through its effect on the steady-state level of revenue taxation.

This result also helps to address the concern that the headline finding might reflect some
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Figure 11: Debt-to-GDP and Taxes/GDP
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Notes: Each marker is a country-wave observation in our estimation sample. The dashed
line is the OLS fit; the Pearson correlation across country-wave observations is 0.74, and
between country means is 0.77.

Table 8: D.2 Taxes/GDP interaction

D.2 Taxes/GDP interaction

∆mce 0.178∗∗∗

(0.042)
∆mce× D.2/GDP 0.0069∗∗

(0.0036)

Country-wave FE ✓
Sector, size, turnover FE ✓
Baseline micro controls ✓

Implied passthrough at min D.2/GDP (4.8%) 0.21
Implied passthrough at max D.2/GDP (18.3%) 0.31

N 62,837

Notes: Estimates of Equation (52) with Bc,t replaced by the ratio of taxes on production and imports relative
to GDP, in percent, lagged by one quarter. Sample is EA11; estimator is weighted least squares using the
SAFE survey weights, with standard errors clustered at the country level. Significance levels: ∗∗∗ p < 0.01,
∗∗ p < 0.05, ∗ p < 0.10 (one-sided for the interaction, two-sided for the level).

other country characteristics that are correlated with debt rather than the fiscal mechanism
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emphasized by the model.
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