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Abstract

Optimal monetary policy has traditionally assigned greater importance to stabiliz-

ing prices in sectors with stickier prices, based on multi-sector models assuming full

information or exogenous information frictions. This paper challenges the prevail-

ing policy prescription by introducing rational inattention with endogenous informa-

tion acquisition. Surprisingly, the optimal policy assigns a smaller weight to sectors

with stickier prices when the cost of information acquisition is sufficiently high. This

counterintuitive result arises from the endogenous relationship between firms’ atten-

tion and nominal rigidities: firms in sectors with more flexible prices pay less atten-

tion to macroeconomic conditions. We provide empirical evidence supporting this

mechanism.
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1 Introduction

High inflation, such as the recent episode associated with the COVID-19 crisis, harms
social welfare. There is a consensus among policymakers and academic researchers that
the stabilization of inflation should be one of the primary mandates of central banks.
However, there remains a debate about which inflation index central banks should stabi-
lize. Within the policy circle, policymakers have been tracking the Consumer Price Index
(CPI), which is defined as the inflation index weighted by consumption weights (or sizes
of sectors). Academic researchers, however, have argued that the optimal price index
should account for sectoral heterogeneities, such as the different frequencies of price ad-
justment observed in the data (Aoki 2001, Benigno 2004, and Mankiw and Reis 2003).
Specifically, these papers advocate a price index that attaches a larger weight to a sector
with stickier prices. We refer to this index as the Stickiness-Adjusted Price Index (SPI).

This paper studies the optimal price index (OPI) stabilization policy. In contrast to
conventional wisdom, our model suggests an OPI that assigns a smaller weight to a sector
with stickier prices when information acquisition is sufficiently costly. The SPI stabiliza-
tion policy results in a greater welfare loss compared to simple CPI stabilization. The
key to our findings is the endogenous relationship between information acquisition and
nominal rigidities: firms in sectors with more flexible prices pay less attention to macroe-
conomic conditions. We provide direct empirical evidence that supports this mechanism.

In more detail, we analyze the OPI stabilization policy in a multi-sector economy with
nominal rigidities and rationally inattentive firms. Monopolistically competitive firms
that operate and set prices in different sectors are subject to unobserved sector-specific
supply shocks. Firms observe noisy signals about the state (sectoral supply shocks) of
the economy. These signals are idiosyncratic, which gives rise to dispersed beliefs. Im-
portantly, following the rational inattention literature (Sims 2003 and Mackowiak and
Wiederholt 2009), the precision of the signal is an endogenous choice: firms choose the
optimal amount of information by balancing the cost of processing information with its
benefit. Firms are subject to nominal rigidities à la Calvo in addition to information fric-
tions. Specifically, firms are allowed to reset their prices optimally with a probability less
than one. As a result, ex-post, there is a fraction of firms that are staggered with their
initial prices. The degree of nominal rigidities — the probability of resetting prices (or
equivalently the fraction of price-staggered firms) — is heterogeneous across sectors.

These two frictions give rise to price dispersion, which in turn reduces social wel-
fare. First, dispersed beliefs lead to price dispersions among price-resetting firms. This
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is called the dispersed belief price dispersion component. Second, there is price disper-
sion across the types of firms: price-staggered and price-resetting firms. This is called the
Calvo price dispersion component. This paper highlights the interaction between these
two frictions, each of which has been shown to be empirically relevant. For instance,
Nakamura and Steinsson (2008) and Gorodnichenko and Weber (2016) document hetero-
geneous infrequent price adjustments across sectors, while Coibion and Gorodnichenko
(2015) and Andrade et al. (2016) examine information frictions and the dispersed beliefs
that can emerge due to rational inattention.1

We emphasize the importance of jointly considering nominal rigidities and endoge-
nous information choice. Proposition 1 shows that firms in a sector with more flexible
prices pay less attention to macroeconomic conditions. This result suggests that sectors
with fewer nominal frictions are associated with more severe information frictions due
to firms’ endogenous choices. The intuition for the interaction of the two frictions is as
follows. The uncertainty about whether a firm can reset its price is resolved first. That is,
before acquiring information, firms know whether they can adjust prices. In response to
a shock, price-resetting firms in a sector with more flexible prices adjust prices to a lesser
extent. Intuitively, when productivity increases, price-resetting firms face two opposing
forces. On one hand, higher productivity directly lowers marginal costs and pushes prices
down. On the other hand, it raises aggregate demand and nominal wages, which partially
offsets this price decline. The degree of nominal rigidity determines how strongly the sec-
ond, general-equilibrium channel counteracts the first: with more rigid prices, wages rise
less, and firms end up adjusting prices more in response to shocks.

Firms’ responsiveness to shocks is proportional to the marginal benefit of acquiring
information. In the extreme case when firms’ desired prices react very little to the unob-
served state of the economy, the benefit of acquiring information is limited. Therefore,
greater price flexibility in a sector reduces the incentive for price-resetting firms in that
sector to acquire information.

Before presenting the main results of the paper, it is important to clarify the termi-
nology related to optimal policy. In our baseline model, the OPI stabilization policy is
equivalent to the optimal Ramsey policy (Lemma 3.1). Therefore, we will use the terms

1Note that nominal rigidities in this paper refer to infrequent price adjustments. This is different from
a separate literature where nominal frictions arise due to information frictions; see, for example, Angeletos
et al. (2016) and Mankiw and Reis (2002). The joint consideration of information frictions and infrequent
price adjustment frictions exists in the literature; see, e.g., Nimark (2008) and Ou et al. (2021) for different
purposes.
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“OPI stabilization“ and ”optimal monetary policy“ interchangeably throughout the base-
line analysis.

The model prescribes an optimal monetary policy that challenges conventional wis-
dom due to the endogenous relationship between nominal frictions and information choice.
The baseline model can be adapted to feature full information and exogenous information
frictions with minimal modifications. We illustrate that conventional wisdom holds in a
model with full information (Benigno 2004) or exogenous information frictions (Ou et al.
2021): the OPI attaches a larger weight to a sector with stickier prices. In contrast, when
the amount of information firms acquire is an endogenous choice, Proposition 3 demon-
strates that the OPI can be altered qualitatively: it attaches a smaller weight to a sector with
stickier prices when information acquisition is sufficiently costly.

The dispersed belief price dispersion component of social welfare drives this result. A
decomposition exercise demonstrates that, according to the other components of the so-
cial welfare loss function,2 the OPI assigns a larger weight to a sector with stickier prices.
In contrast, when information is an endogenous choice, the dispersed belief price disper-
sion component suggests that the OPI assigns a smaller weight to a sector with stickier
prices. Since the total welfare loss function consists of both the dispersed belief price dis-
persion and the other components, the OPI depends on which channel dominates. This
explains the condition attached to Proposition 3. Specifically, since the dispersed belief
price dispersion component relies on information frictions, the channel we emphasize
can overturn conventional wisdom when the cost of information acquisition exceeds a
threshold. Under standard calibrations of the model parameters, the condition required to
overturn conventional wisdom is satisfied.

An interesting corollary arises when the cost of information acquisition coincides with
the aforementioned threshold, a condition we label the Divine Coincidence Condition. Un-
der the Divine Coincidence Condition, the dispersed belief price dispersion component
coincidentally offsets the other channels. As a result, the CPI stabilization policy becomes
optimal, independent of heterogeneities in nominal rigidities. Therefore, the question, ”Is
the stabilization of CPI a good policy?“ becomes a quantitative one—it depends on how
far the calibrated model is from the Divine Coincidence Condition. Using the model as a
laboratory, we evaluate the performance of CPI stabilization. As a comparison, the per-
formance of SPI stabilization is also evaluated. The SPI corresponds to the optimal price

2Namely, the Calvo price dispersion, the output gap, and the relative price gap across sector compo-
nents.
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index computed in a model that assumes full information, but which is otherwise equiv-
alent. Surprisingly, CPI stabilization is associated with a smaller social welfare loss in our
model than SPI stabilization. Moreover, the paper also discusses how monetary policy
shapes firms’ endogenous attention choices.

The above results are derived from a static model, which allows for analytical results
that are valuable in establishing the qualitative channel we emphasize. The paper pro-
ceeds to demonstrate that the main findings carry over to a dynamic setting. In the dy-
namic model, firms’ dynamic pricing and information acquisition decisions take into ac-
count future profits and the probability of not being able to adjust prices. The mechanism
we emphasize remains clearly present in the dynamic model. Extending our analysis to
this dynamic setting shows that the calibrated model yields an OPI that assigns a smaller
weight to a sector with stickier prices. We interpret this as evidence suggesting that the
channel we emphasize is quantitatively relevant.

Finally, we present empirical evidence that supports the key mechanism of the pa-
per. Following Song and Stern (2022) and Flynn and Sastry (2022), we use the frequency
of macroeconomic keywords in firms’ annual reports as a proxy for firms’ attention to
macroeconomic conditions. To this end, we analyze approximately 200,000 annual re-
ports of U.S. public companies (Form 10-K) and compute the frequency of macroeconomic
keywords by dividing the number of occurrences by the total number of words in each
report. The firm-level attention data is aggregated to the NAICS 6-digit level to study its
correlation with the frequency of price adjustments constructed by Pasten, Schoenle, and
Weber (2020). The data confirm the key mechanism highlighted in Proposition 1: firms in
sectors with more flexible prices pay less attention to macroeconomic conditions.
Literature Review Our paper highlights the interaction between nominal frictions and
endogenous information choice, which has important policy implications, as it qualita-
tively alters the optimal price index stabilization policy. In doing so, the paper contributes
to four strands of literature.

The first strand of literature examines the optimal price index stabilization policy.
Aoki (2001), Mankiw and Reis (2003), and Benigno (2004) explore the implications of
heterogeneity in the degree of nominal rigidity for the design of an optimal price index.
Subsequent works introduce additional features to revisit the optimal price index, such as
the input-output structure (Huang and Liu 2005, Rubbo 2022, and La’O and Tahbaz-Salehi
2022), incomplete financial markets (Anand, Prasad, and Zhang 2015), capital accumula-
tion (Basu and Leo 2016), exogenous information frictions (Ou et al. 2021), and household
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heterogeneity (Olivi et al. 2024 and Lan et al. 2024). In our paper, the newly introduced
mechanism leads to qualitatively different policy implications.

The second strand of literature investigates the implications of rational inattention for
the conduct of monetary policy. For example, Mackowiak and Wiederholt (2009), Afrouzi
and Yang (2021), Yang (2022), and Afrouzi et al. (2024) examine the implications of ratio-
nal inattention for the effects of monetary policy. Paciello and Wiederholt (2014) and Li
and Wu (2016) investigate the design of optimal monetary policy. In particular, Paciello
and Wiederholt (2014) studies a one-sector economy with flexible prices and finds that a
strict price stabilization policy is optimal in response to markup shocks if price-setting
firms are rationally inattentive.3 We consider a multi-sector setting with sticky prices, em-
phasizing the endogenous relationship between nominal rigidities and information fric-
tions. Specifically, the multi-sector feature of the model allows us to investigate firms’
heterogeneous information choices resulting from heterogeneous nominal rigidities, ul-
timately leading to surprising policy recommendations. Moreover, we contribute to the
literature by providing a characterization of the optimal monetary policy in our setting. In
a recent paper related to ours, Fang et al. (2024) examines firms’ attention choices within
a production network setting that abstracts from nominal rigidities and studies the impli-
cations for optimal monetary policy.

The third strand of literature emphasizes the interactions between nominal frictions
and information frictions. Nimark (2008) demonstrates how aggregate inflation responds
gradually and with inertia to shocks due to information frictions. Melosi (2016) and
Zhang (2022) highlight that information asymmetries between the central bank and firms
(or households) give rise to the signaling channel of monetary policy, thereby altering its
transmission. Coibion and Gorodnichenko (2011) provides empirical evidence showing
that nominal and information frictions account for over 80% of firms in their estimated
model. Ou et al. (2021) shows that increased price flexibility can harm social welfare in
the presence of information frictions. Ou et al. (2022) finds that an opaque central bank

3Our paper focuses on firms’ endogenous information choice and firm heterogeneities. It is related
to a parallel literature that studies household information choice and heterogeneity: see, for example,
Broer, Kohlhas, Mitman, and Schlafmann (2022), Gaballo (2016), Luo et al. (2017), Tutino (2013), Yin (2021),
and Luo, Nie, and Yin (2022). More broadly, it connects to literature examining the implications of ra-
tional inattention for macroeconomics following the seminal work of Sims (2003): see, e.g., Luo (2008),
Van Nieuwerburgh and Veldkamp (2010), Mondria (2010), Matějka and McKay (2012), Maćkowiak and
Wiederholt (2015), Pasten and Schoenle (2016), Matějka (2016), Stevens (2020), Zorn (2020), Ellison and
Macaulay (2021), Miao, Wu, and Young (2022), Miao and Zhang (2024), Ilut and Valchev (2023), and Turen
(2023). See also Maćkowiak, Matějka, and Wiederholt (2023) for a literature review and Veldkamp (2011)
for a textbook treatment of the topic.
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can be optimal when nominal frictions give rise to two types of firms: price-resetting
and price-staggered firms. More recently, Camous and Matveev (2023) examines the cen-
tral bank’s strategic communication by extending these settings to include the possibility
of central bank misreporting. Our paper contributes to this literature by extending the
framework–and, consequently, the policy analysis–to allow for an intriguing endogenous
relationship between the two frictions. In a contemporaneous and independently de-
veloped study, Afrouzi et al. (2024) investigates the same endogenous relationship but
focuses on its implications for monetary non-neutrality—-a different emphasis.

The fourth strand of literature highlights the implications of sectoral heterogeneities
for the effects of monetary policy: see, for example, Alvarez, Lippi, and Oskolkov (2022),
Carvalho (2006), Carvalho and Schwartzman (2015), Carvalho, Dam, and Lee (2020), Gau-
tier and Bihan (2018), Höynck, Li, and Zhang (2022), Nakamura and Steinsson (2008), and
Pasten, Schoenle, and Weber (2020). Our paper illustrates that exogenous sectoral hetero-
geneities can lead to endogenous sectoral heterogeneities in the degree of information
frictions, which have relevant policy implications.

The remainder of this paper is organized as follows: Section 2 introduces the base-
line model. Section 3 presents the main results. Section 4 extends the core findings to a
dynamic model. Section 5 provides empirical evidence supporting the key mechanism.
Finally, Section 6 concludes.

2 The Baseline Model

The model consists of three types of agents: a representative household, a central bank,
and firms. The household decides on consumption and labor supply, with the optimiza-
tion of consumption giving rise to the demand curve faced by firms. Labor is the sole
factor of production for firms. The central bank conducts monetary policy.

Throughout the paper, we consider a two-sector economy. To highlight how endoge-
nous information acquisition alters conventional policy prescriptions, we deliberately fo-
cus on one specific ex-ante heterogeneity across the two sectors: nominal rigidities. Other
sources of heterogeneity, such as sector sizes and shocks’ processes, are excluded. Specif-
ically, we assume that the two sectors are of equal size, each representing half of the
economy, and are subject to shocks with the same volatilities.
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2.1 Household

The representative household derives utility from consumption (C) and labor supply (L).
The utility function is given by: U(C, {Lk}) = log(C) − ∑2

k=1 Lk, where Lk is the labor
supply to sector k. The consumer’s income comes from various sources, including wages
earned from labor supply supplied to each sector (WkLk), profits from firms (∑2

k=1 Πk),
and lump-sum transfers or taxes received from the government (T). The budget con-

straint can be expressed as: PC =
2
∑

k=1
WkLk +

2
∑

k=1
Πk + T.

The aggregate consumption C is a Dixit-Stiglitz aggregator of the following form:

C =

[
2

∑
k=1

n1/η
k C(η−1)/η

k

]η/(η−1)

, Ck =

[
n−1/ε

k

∫ nk

0
C(ε−1)/ε

ki di

]ε/(ε−1)

.

where nk is the size of sector k with the weights nk summing up to 1. Here, η reflects the
elasticity of substitution across sectors, Ck is the aggregate sectoral output, ϵ measures
the elasticity of substitution within a sector, and Ck,i denotes goods produced by firm i in
sector k. In this static model, the utility-maximizing household faces two intra-temporal
optimization problems. First, the household trades off aggregate consumption and labor
decisions. Second, the household optimally allocates its consumption bundle within and
across sectors. Solving the first problem gives rise to the labor supply equations:

ULk

UC
= −Wk

P
, ∀k ∈ {1, 2}, (2.1)

where ULk and UC denote the marginal utilities of labor and consumption, respectively.
The solution to the second problem yields the demand for variety i within sector k

(Cki) and across sectors (Ck):

Cki =

(
Pki
Pk

)−ϵ 1
nk

Ck, Ck =

(
Pk
P

)−η

nkC, (2.2)

with the aggregate price P given by:

P ≡
(

2

∑
k=1

nkP1−η
k

)1/(1−η)

, Pk ≡
(∫ 1

0
P1−ϵ

ki di
)1/(1−ϵ)

. (2.3)

Here, Pk is the sectoral price and Pki denotes the price of goods i in sector k.
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2.2 Firms

Firms in the model face two types of frictions: information frictions and nominal frictions.
Nominal frictions are introduced to capture the infrequent price adjustments observed in
the data. We assume nominal rigidities à la Calvo, where firms in sector k can reset their
prices optimally with probability 1 − θk. With the remaining probability (θk), firms are
constrained to maintain their initial prices. Although labeled as a static model, it can also
be interpreted as a two-period model where the economy is in its steady state in period
0, with all firms featuring the same initial prices Pss.

Firms acquire information after the resolution of pricing uncertainty. This timing as-
sumption implies that, ex post, after the resolution of pricing uncertainty, firms that are
unable to reset prices do not engage in pricing or information acquisition decisions. In
contrast, price-resetting firms make two key choices: endogenous information acquisition
and their optimal prices. We now discuss each of these decisions in detail.

A firm i in sector k (denoted as firm ki) produces differentiated goods (Yki) according
to the following production function:

Yki = eak Lki, (2.4)

where ak represents sectoral productivity, and Lki is the labor input of firm ki. Analogous

to aggregate consumption goods, aggregate output is defined as Y ≡
[
∑2

k=1 n1/η
k Y(η−1)/η

k

]η/(η−1)
,

and Yk ≡
[
n−1/ϵ

k

∫
nk

Y(ϵ−1)/ϵ
ki di

]ϵ/(ϵ−1)
, and aggregate labor is given by Lk ≡

∫ 1
0 Lkidi.

Price-resetting firms simultaneously choose their prices and the degree of attention to
macroeconomic conditions (i.e., sectoral productivities) to maximize expected real profits.
The real profits, denoted as div, are defined as sales net of labor costs: div ≡ 1

P (PkiYki −
WkLki), where Pki is the price set by firm ki, Wk is the wage rate in sector k, and Yki is the
output of firm ki.

Profit-maximizing firms face a demand curve derived from the household’s optimal
expenditure allocation in (2.2): Yk,i = (Pki

Pk
)−ϵ(Pk

P )−ηY. Substituting the demand curve and
the production function into the profit function yields:

div (Pki, {Pk}, P, {Wk}, Y, {ak}) =
1
P

(
Pki −

Wk
eak

)(
Pki
Pk

)−ϵ(
Pk
P

)−η

Y. (2.5)

We now proceed to define the firm’s problem. First, we derive the firm’s optimal price-
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setting rule with a given information set. Subsequently, we analyze the firm’s optimal
information acquisition problem.

Price Setting Given the information set of a firm i in sector k, a re-optimizing firm
chooses an optimal price to maximize its expected profits (div):

max
Pk,i

E [div (Pki, {Pk}, P, {Wk}, Y, {ak}) | Iki] , (2.6)

where E denotes the expectation operator, Iki represents the information set of firm ki,
and the profit function div (Pki, {Pk}, P, {Wk}, Y, {ak}) is defined in (2.5).

The solution to this profit-maximization problem determines the optimal price P∗
ki:

P∗
ki = arg max

Pki
E [div (Pki, {Pk}, P, {Wk}, Y, {ak}) | Iki] . (2.7)

Firms are assumed to be able to change their prices only with a probability of 1 − θk.
With probability θk, firms are stuck with their initial level of prices, Pss, which is common
across all firms. The aggregate price in sector k is then given by:

Pk =

[
(1 − θk)

∫ 1

0
(P∗

ki)
1−ϵdi + θk(Pss)1−ϵ

]1/(1−ϵ)

. (2.8)

Endogenous Information Acquisition Firms’ information acquisition choices include
both the selection of a signal structure and the amount of information. Although these
decisions are made simultaneously, we present them separately for clarity. We begin with
the choice of signal structure, assuming a given amount of information.

Firms do not observe a1 and a2. Instead, a firm ki has access to a pool of information
about unobserved states. Before delving into firms’ decisions on how much attention to
allocate to a particular signal, it is crucial to first discuss which signals are relevant for
firms.

Consider a general signal structure:

s⋄ki = M⋄
kia + e⋄ki, (2.9)

where a = (a1, a2)
′ is the vector of sectoral shocks with a variance-covariance matrix Σaa,

s⋄ki = (ski,1, ski,2)
′ is the vector of signals, and M⋄

ki is a 2× 2 matrix representing the weights
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of these shocks. The vector of observational errors, e⋄ki = (e⋄1,ki, e⋄2,ki)
′, is a two-dimensional

Gaussian vector with a variance-covariance matrix Σ⋄
e,ki.

The information structure is general: firms have access to a continuum of signals—the
information pool—characterized by the functional form (2.9) for any M⋄

ki and Σ⋄
e,ki. Both

M⋄
ki and Σ⋄

e,ki are determined by firms.
Formally, the optimal signal structure choice for firms is:

{M∗
ki, Σ∗

e,ki} = arg max
{M⋄

ki,Σ
⋄
e,ki}

E [div (P∗
ki, {Pk}, P, {Wk}, Y, {ak}) | Iki] , (2.10)

for any given amount of information, which will be described shortly, and Iki = s⋄ki is
defined according to (2.9).

Equivalently, for a given amount of information, firms optimally choose to pay atten-
tion to signals of the following structure:

s∗ki = M∗
kia + e∗ki, (2.11)

where M∗
ki and the variance-covariance matrix of e∗ki, Σ∗

e,ki, are determined by (2.10). Note
that, in equilibrium, firms within the same sector are symmetric and therefore make iden-
tical decisions. Specifically, firms in a given sector k choose the same M∗

ki and Σ∗
e,ki.

Next, we describe firms’ decisions regarding the optimal amount of information acqui-
sition. This involves balancing the benefit of acquiring more information, which mitigates
profit losses from information frictions, against the associated costs.

Conditional on resetting prices, a firm ki’s optimal amount of information acquisition
solves the following problem:

max
κki

E [div (P∗
ki, {Pk}, P, Wk, Y, {ak}) | Iki]− λ f (κki), (2.12)

given the choice of information set Iki = s∗ki, defined according to (2.11), the optimal
price-setting rule (2.7), and a constraint on information flow I(Σaa, Σ̂aa,ki):

I(Σaa, Σ̂aa,ki) = κki, (2.13)

where Σ̂aa,ki is the posterior variance-covariance matrix with Σ̂
−1
aa,ki = Σ−1

aa +(M∗
ki)

′
Σ∗−1

e,ki M∗
ki.

Here, κki is the control variable that measures the amount of information a price-resetting
firm i in sector k acquires, f (κki) denotes a cost function, and λ is a key parameter that
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characterizes the cost of information acquisition, thus determining the degree of informa-
tion frictions in the economy.

According to information theory:

I(Σaa, Σ̂aa,ki) =
1
2

log2

(
|Σaa|
|Σ̂aa,ki|

)
, (2.14)

where | · | denotes the determinant operator. Intuitively, I(Σaa, Σ̂aa,ki) measures the amount
of information contained in s∗ki as the difference between unconditional uncertainty (mea-
sured by entropy) and conditional uncertainty.

The solution to this optimization problem determines κ∗ki:

κ∗ki = arg max
κki

E [div (P∗
ki, {Pk}, P, Wk, Y, {ak}) | Iki]− λ f (κki). (2.15)

The paper emphasizes firms’ choices of κki, or equivalently, the values of Σ∗
e,ki and M∗

ki.

2.3 Linear-Quadratic Approximation of the Economy

To solve the model analytically, this section log-linearizes agents’ optimality conditions.
To this end, we make use of the second-order approximation of firms’ profit function to
solve for the firms’ information acquisition problem, and the second-order approximation
of the welfare function to solve for the central bank’s optimal monetary policy.

Appendix B.2 presents the linearized household optimality conditions and firms’ price-
setting equations, which are standard. For example, firms’ optimal price setting is char-
acterized by:

p∗ki = E[p + x + uk | Iki] (2.16)

where p = n1p1 + n2p2 is the aggregate price, x = y − yN is the output gap, and yN ≡
n1a1 + n2a2 is the natural level of output, defined as the level of output that would prevail
in the absence of nominal and information frictions. As explained above, we consider the
case where the sizes of the two sectors are the same, i.e., n1 = n2 = 0.5, to exclude het-
erogeneity arising from sector sizes and to focus our analysis on heterogeneous nominal
frictions. As a result, u1 = −u2 = u, with u = 0.5(a2 − a1) capturing the asymmetric
nature of sectoral shocks. Under a price stabilization policy, u is sufficient to solve the
model (see, e.g., Ou et al. 2021). From this point onward, we focus on the relevant un-
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known state, u, which is assumed to be drawn from a normal distribution: u ∼ N(0, σ2
u).

Below, we focus on the novel aspect of our paper: firms’ linearized optimal informa-
tion choices.

Firms’ Optimal Choice of Signal Structure Lemma D.1 in the Appendix D shows that,
given the general signal structure (2.9), a firm ki optimally chooses to allocate its attention
to one signal of the following form:

s∗ki = u + eki, eki ∼ N(0, σ2
e,k). (2.17)

The intuition for this result is that, in our model, u is the sufficient unobserved state that
determines firms’ profits. Other signals or other linear combinations of a1 and a2 are only
useful to the extent that they provide information about u. Therefore, focusing on ski is
sufficient to minimize firms’ profit losses. This implies that firms choose their information
set to be:

Iki = s∗ki, (2.18)

with s∗ki defined according to (2.17).

Firms’ Optimal Information Acquisition Following Mackowiak and Wiederholt (2009)
and Mackowiak et al. (2009), we transform the profit maximization problem into a min-
imization problem, where the objective function is the profit loss plus the cost of paying
attention. The details can be found in Appendix C.2. As a result, the optimal infor-
mation acquisition problem becomes a solution to a linear-quadratic problem. Hence,
the non-linear equation (2.15), which characterizes the optimal amount of information, is
rewritten as:

κ∗ki = arg min
κki

E
[

ϵ − 1
2

(p⋄ki − p∗ki)
2 | s∗ki

]
+ λ f (κki). (2.19)

subject to the constraint on information flow I(σ2
u, σ̂2

u,ki):

I(σ2
u, σ̂2

uk,i) ≤ κki, (2.20)
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where σ̂2
u,ki = var(u|s∗ki) = E

[
(u − E[u|s∗ki])

2|s∗ki
]
. Once firms have determined their opti-

mal attention choices (i.e., precisions of s∗ki), they update their beliefs using Bayes’ rule:

E(u | s∗ki) = Kks∗ki, (2.21)

where Kk ≡ σ2
u

σ2
u+σ2

e,k
denotes the Kalman gain. It is important to note that in firms’ attention

choice, selecting the constraint on information flow κk, posterior uncertainty σ̂2
u,ki, the

precision of the signal 1/σ2
e,k, or the Kalman gain Kk are equivalent.

2.4 Central Bank: Optimal Monetary Policy

This section presents the key optimization problem of the paper: optimal monetary pol-
icy. We proceed with a description of the alternative types of monetary policy and the
microfounded central bank objective function, followed by the formal definition of opti-
mal monetary policy.
Price Stabilization Policy Throughout the paper, we consider two alternative classes of
monetary policies.

The first class of monetary policy rules considered is the price index stabilization pol-
icy, which gives the central bank the capacity to stabilize a specified aggregate price index.
Specifically, the policy is formulated as:

ω1p1 + ω2p2 = 0, (2.22)

where the central bank’s target is the price index ω1p1 + ω2p2, and the central bank’s
choice of weights {ω1, ω2} plays a crucial role. Intuitively, the terms ω1

ω1+ω2
and ω2

ω1+ω2

represent the relative weights assigned to the prices in sector 1 and sector 2, respectively.
Consequently, the policy rule in (2.22) can be equivalently expressed as:

ωp1 + (1 − ω)p2 = 0, (2.23)

where ω ≡ ω1
ω1+ω2

. From this point onward, we use ω as a sufficient statistic to character-
ize a price stabilization policy. If the optimal policy prescribes ω > 0.5, we interpret this
as ω1 > ω2. Throughout the paper, we use ω and {ω1, ω2} interchangeably to refer to the
central bank’s choice.

Within the framework of the price index stabilization policy, we examine three distinct
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policies. The first is referred to as the Consumer Price Index (CPI) stabilization policy
and is represented by ω1 = n1 and ω2 = n2. The second is the Optimal Price Index
(OPI) stabilization policy, in which {ω1, ω2} are optimally selected to maximize the ex-
ante (unconditional) expected welfare of the household E{U(C, {Lk})} in the model with
information and nominal frictions. The third is the Sticky Price Index (SPI) stabilization
policy. According to the SPI stabilization policy, the central bank computes {ω1, ω2} to
maximize the ex-ante expected welfare in the model with nominal rigidities but without
information frictions.

The second class of monetary policy considered is the optimal Ramsey policy, accord-
ing to which the central bank maximizes E{U(C, {Lk})} without necessarily restricting
itself to the class of price index stabilization policies. Next, we formally define the central
bank’s objective function and the optimal monetary policy.
Central Bank’s Objective Function We transform the central bank’s welfare maximiza-
tion problem into a minimization problem, where the objective function is a welfare loss
function. The welfare loss function, in an economy with dispersed beliefs, is derived as
the second-order approximation of the household’s utility function following Ou et al.
(2021):

EL = E
[
ϵ

2

∑
k=1

nk

∫
i
(pki − pk)

2di + x2 + ηn1n2( p̃1 − p̃2)
2
]
, (2.24)

where p̃1 − p̃2 ≡ p1 − p2 − (pN
1 − pN

2 ). Here, pN
k represents the natural level of the sectoral

price, defined as the price level that would prevail in the absence of nominal and infor-
mational frictions.4 Here, EL denotes the expected welfare loss expressed as a fraction
of steady-state consumption (up to additive terms independent of policy).5 Note that the
expectation is taken unconditionally to reflect that the central bank must make a policy
decision, i.e., choose the price index, before the realization of shocks and signals.

The welfare loss function consists of three components: the output gap x2, the cross-
sector relative price gap ηn1n2( p̃1 − p̃2)

2, and the within sector price dispersion. These
components constitute the well-known welfare loss function in a multi-sector setting. See,
for example, Woodford (2003) for a textbook treatment.

The key mechanisms highlighted in this paper operate through the price dispersion

4Note that pN
1 − pN

2 = 2u when n1 = n2 = 0.5.
5The welfare loss function is obtained under the standard assumption of the presence of optimal wage

subsidies that eliminate distortions arising from monopolistic competition in the steady state.
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component, which can be decomposed into Calvo price dispersion and dispersed-belief
price dispersion:

E ϵ
2

∑
k=1

nk

∫
i
(pki − pk)

2di︸ ︷︷ ︸
Price dispersion

= ϵ
2

∑
k=1

nk(1 − θk)θkE[p∗2
k ]︸ ︷︷ ︸

Calvo price dispersion

+ ϵ
2

∑
k=1

nk(1 − θk)E
(∫

i
(p∗ki − p∗k)

2di
)

︸ ︷︷ ︸
Dispersed-belief price dispersion

.

The Calvo price dispersion captures the price dispersion between price-resetting firms
and sticky price firms due to nominal rigidity. The dispersed-belief price dispersion mea-
sures the price dispersion within the price-resetting firms due to the heterogeneous sig-
nals they receive.

There are two points that are worth clarifying. First, the Calvo price dispersion com-
ponent can be rewritten in terms of aggregate prices (the counterpart of inflation in the
static setting),6 and thus the welfare loss function contains the familiar terms: aggregate
prices and output gaps. Second, however, dispersed beliefs give rise to an additional
component that cannot be reduced to aggregate prices. Moreover, in this multi-sector
setting, in contrast to a one-sector economy, the divine coincidence—the stabilization of
prices being associated with the closing of the output gap—does not hold due to the pres-
ence of sector-specific shocks.7 Therefore, in general, sector-specific shocks create welfare
losses by generating cross-sector relative price gaps, as well as output gaps and price
dispersion.
Optimal Monetary policy We are now ready to formally state the optimal monetary pol-
icy problem.

Given the quadratic welfare loss function and the linearized firms’ optimality con-
dition derived in Appendix B.2, the OPI stabilization policy solves the following linear-
quadratic minimization:

min
ω

EL

subject to: Monetary policy rule (2.23): ωp1 + (1 − ω)p2 = 0 and firms’ optimality condi-
tions that jointly characterize the aggregate supply side of the economy.8 In contrast, the

6Using the fact that pk = (1 − θk)p∗k .
7This can be seen from the aggregate supply curve, Equation B.8: setting p = x = 0 is not possible in

the presence of sector-specific shocks, i.e., when u ̸= 0.
8See Appendix B.2 for details of linear constraints.
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Ramsey optimal monetary policy is defined as follows:

min
ϕ

EL

subject to the same constraints, without restricting to a price index stabilization rule i.e.,
without the constraint (2.23). Instead, the central bank optimally targets aggregate nom-
inal demand, given by p + x = ϕu, by choosing the ϕ to minimize the unconditional
welfare loss. Notably, under the optimal monetary policy, the central bank determines ag-
gregate nominal demand as an arbitrary function of the sufficient state in an unrestricted
manner.

2.5 Timing of the Model

This static model consists of five stages. In the first stage, the central bank chooses a
monetary policy rule. In the second stage, firms choose a signal structure and make a
state-contingent information acquisition plan. Specifically, firms make an advance plan
regarding the amount of information, κki, to acquire at a subsequent stage—stage four—
contingent on whether they are able to reset prices during that stage. In stage three, nature
draws unobserved fundamental shocks. In the same stage, the Calvo uncertainty—whether
firms can reset prices or not—is resolved. In stage four, price-resetting firms acquire in-
formation according to their plans made in stage two. The cost of information acquisition
λ f (κ) is paid at this stage. Firms then make a price-setting plan (i.e., goods-level sup-
ply curve) conditional on their information set. Finally, in stage five, the representative
household observes the state of the economy and makes consumption and labor deci-
sions, while the goods and labor markets clear.

Appendix B.3 formally defines the equilibrium of the model, which is consistent with
the optimization of the household, firms, and the central bank.

3 Results

3.1 The Key Mechanism

Before delving into the mechanism, it is useful to describe a few relevant policy functions
(solutions) of the model.
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Policy Functions As shown in Appendix C.3, the solution of the model features the
following optimal price-setting policy functions:

p∗1i = φ1E(u | s1i), p∗2i = −φ2E(u | s2i), (3.1)

where firms update their beliefs according to (2.21). Here, φ1 and φ2 characterize firms’
responsiveness to the perceived state of the economy. While the details of these policy
functions are provided in the Appendix C.3, we highlight that φ1 and φ2 are functions of
the underlying nominal rigidities in the economy, θ1 and θ2.

With the policy functions and the information flow constraint (2.20), the optimal amount
of information (2.19) can be rewritten as:

κ∗ki = arg min
κki

(ϵ − 1)
2

φ2
k2−2κki σ2

u + λ f (κki). (3.2)

Combining (3.1) with (3.2), it becomes evident that nominal rigidities θk affect informa-
tion acquisition decisions κ∗ki through their impact on the pricing policy functions φk.
Proposition 1 below formalizes this result. Note that, given the model parameters, mon-
etary policy may lead the economy into a region where firms acquire no information and
the output gap is indeterminate. This occurs whenever ω falls outside of (0, 1): see Ap-
pendix D.9 for details. Throughout the paper, we focus on the optimal monetary policy
that avoids such indeterminacy; i.e., we restrict our attention to the OPI with ω ∈ (0, 1).
Moreover, given the property of the symmetric equilibrium within a sector, the attention
choice within price-resetting firms in each sector is homogeneous, such that κ∗ki = κ∗k .
Henceforth, we drop the i subscript to ease the notational burden.

The Key Mechanism: Information Acquisition and Nominal Rigidity The endoge-
nous relationship between nominal rigidities and attention choice is central to the results
presented in the next section. The following proposition summarizes the key mechanism:

Proposition 1. The responsiveness of prices to expected shocks (φk) and the amount of infor-
mation (κk) acquired by firms in sector k increase with θk, for any given monetary policy rule
ω ∈ (0, 1), if and only if f ′′(κ)

f ′(κ) > −2 ln 2. That is, ∂φk
∂θk

> 0, ∂κk
∂θk

> 0, and ∂σe,k
∂θk

< 0, if and only if
f ′′(κ)
f ′(κ) > −2 ln 2.

Proof. See Appendix D.2.
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Figure 1: Illustration of Proposition 1
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Note: This figure illustrates how nominal rigidities (θ1) affect information choice (κ1 and σ̂u,1). Panel (b)
provides a simple example illustrating how θ1 affects the marginal benefit (MB) of acquiring information
in partial equilibrium. Panels (a) and (c) plot the solutions of a calibrated model. Specifically, Panel (a) and
Panel (c) plot the responsiveness φ1 and the information choice κ1 as a function of θ1, respectively. The
model is calibrated as follows: θ2 = 0.75, ϵ = 11, η = 1, σ2

u = 0.02, n1 = n2 = 0.5. Moreover, we assume
f (κk) = 22κk , with the parameter determining the attention cost (λ) set to 0.049, aligning Ks with Coibion
and Gorodnichenko (2012)’s empirical estimate of the Kalman gain (0.3).

The main takeaway is that firms operating in sectors with stickier prices tend to pay
more attention when they are able to reset prices.

To understand how nominal rigidities affect attention choice, note that in a sector with
stickier prices, re-optimizing firms respond more strongly to the perceived state of the
economy, i.e., ∂φ1

∂θ1
> 0. This result is confirmed by Figure 1a, which plots the solution for

φ1 as a function of θ1. The intuition is as follows: consider a change in u driven by a posi-
tive productivity shock in Sector 1, which affects the marginal cost of production through
two channels. First, a positive productivity (supply) shock directly reduces marginal cost
and therefore leads firms to cut prices. Second, increased productivity raises aggregate
demand and, in turn, the nominal wage, which is part of marginal cost.9 In response to
higher wages resulting from stronger demand, price-resetting firms in Sector 1 have an
incentive to increase their prices. The second channel is a general-equilibrium (GE) force
operating through aggregate demand, which offsets the first, direct effect. When nominal
rigidity is high, the aggregate price in sector 1 declines less in response to a positive pro-
ductivity shock, dampening the demand expansion from lower prices. Consequently, the
nominal wage rises less, thereby dampening the offsetting GE force. In a summary, the
strength of this GE force depends on the degree of nominal rigidity. Ultimately, with more

9The linearized marginal cost of production equals the nominal wage minus the marginal product of
labor.
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rigid prices, price-resetting firms in Sector 1 reduce prices by more: ∂φ1
∂θ1

> 0. A similar
intuition holds when considering changes in u driven by a productivity shock in Sector
2.10 Note that these channels are also present in a textbook one-sector New Keynesian
model with full information. Appendix D.2 shows that the same mechanisms hold in our
multi-sector New Keynesian model with endogenous information acquisition.

The more sensitive firms’ prices are to the perceived state of the economy, the greater
the marginal benefit (MB) of acquiring information. In fact, for firms in sector 1, the
marginal benefit of acquiring information is proportional to φ1. Intuitively, in the limiting
case where φ1 = 0, firms have no incentive to adjust prices, and the marginal benefit of
acquiring information becomes zero.

The above results establish a positive relationship between an individual firm ki’s
marginal benefit of acquiring information and the degree of nominal rigidity in sector
k. This is shown graphically in Figure 1b, where the MB curve shifts upward as nominal
rigidities increase (θk ↑). By contrast, the marginal cost (MC) curve is not affected by nom-
inal rigidities. Therefore, in equilibrium, firms operating in a sector with stickier prices
pay more attention when they are allowed to adjust prices. This is evidenced by ∂κ1

∂θ1
> 0

and ∂σ̂u,1
∂θ1

< 0, as shown in Figure 1c.
Note that the mechanism described in Proposition 1 relies on a condition for the cost

function f (κ): f ′′(κ)
f ′(κ) > −2 ln 2. First, two common cost functions employed in the litera-

ture, an exponential form f (κk) = 22κk proposed by Paciello and Wiederholt (2014), and a
simple linear cost function f (κk) = κk, both satisfy this condition.

Second, Proposition 1 also holds under a more intuitive but more restrictive condition:
f ′ > 0 and f ′′ ≥ 0. This condition implies that the marginal cost of information acquisi-
tion is positive and non-declining. The intuition is illustrated in Figure 1b: as long as the
marginal cost of information acquisition is positive and non-declining, an upward shift
in the marginal benefit curve due to a higher θ necessarily increases the amount of infor-
mation acquisition, regardless of the specific functional form of the marginal cost curve.
Note that the two cost functions mentioned also satisfy this more restrictive condition.

In the baseline model, following Paciello and Wiederholt (2014), we assume an expo-
nential cost function f (κk) = 22κk due to its analytical convenience, which is important

10When the increase in u is driven by a productivity shock in Sector 2, the supply-side effect is absent
for price-resetting firms in Sector 1. In this case, the rise in nominal wages—induced by stronger aggregate
demand—provides an incentive for firms in Sector 1 to raise prices, thereby partially offsetting the initial
demand expansion. When nominal rigidity is high, prices adjust less, and this offsetting channel becomes
weaker. As a result, price-resetting firms set a higher price.
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for deriving the main proposition presented below. Numerically, our findings are robust
to alternative cost functions.

Given the assumed cost function, the optimal attention choice corresponds to the fol-
lowing level of attention, summarized by the Kalman gain: Kk = max{1− ( 2λ

(ϵ−1)φ2
kσ2

u
)

1
2 , 0}.

Note that the Kalman gain Kk must be non-negative.
To understand the parameters that determine the degree of information frictions, it is

useful to introduce the following definition:

Ks ≡ 1 −
(

2λ

(ϵ − 1)σ2
u

) 1
2

, (3.3)

where Ks represents the Kalman gain selected by firms in a counterfactual symmetric
economy with θ1 = θ2 and ω = 0.5. The analytical expression in (3.3) indicates that the
degree of information frictions is proportional to the cost of information acquisition: Ks

decreases as λ increases.

3.2 An Equivalence Result: OPI and Ramsey Optimal Policy

We now establish the equivalence between the OPI stabilization policy and the Ramsey
optimal monetary policy.

Lemma 3.1. A simple price stabilization rule: ω∗
1 p1 + ω∗

2 p2 = 0 can replicate the Ramsey
optimal monetary policy.

Proof. See Appendix D.3

The details of the proof are provided in D.3. A similar result was shown by La’O and
Tahbaz-Salehi (2022) in a model with exogenous information and by Fang et al. (2024) in
a setting with endogenous information acquisition and flexible prices.

The intuition for why an OPI stabilization policy can replicate the Ramsey optimal
policy is as follows. For a given set of policy coefficients {ω1, ω2}, an equilibrium is de-
termined. More importantly, the converse is also true. In other words, the set of equilibria
is spanned by the possible values of {ω1, ω2}, including the Ramsey optimal equilibrium.
Therefore, for any equilibrium implemented under the Ramsey policy, it is always possi-
ble to find a set of ω∗

1 and ω∗
2 that achieves the same equilibrium allocation.

In light of this lemma, we use the terms OPI stabilization policy and optimal monetary
policy interchangeably to describe the Ramsey optimal monetary policy.
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Table 1: Optimal Monetary Policy under Different Assumptions

(1) (2) (3) (4)
Full Information Exogenous Infor-

mation
Endogenous Infor-
mation (Baseline)

Endogenous Infor-
mation (Dynamic)

ω∗
1 vs. ω∗

2 : < < > >

Condition: Unconditionally Unconditionally Sufficiently Costly
Information Acqui-
sition

Standard Calibra-
tion

3.3 The Main Results: Optimal Monetary Policy

At this point, it is helpful to formally state the research question. Consider an economy
with two sectors that are otherwise symmetric except for differing degrees of nominal
rigidity, i.e., θ1 ̸= θ2, and without loss of generality, we consider the case θ1 < θ2. The
research question is: Is ω∗

1 < ω∗
2 when θ1 < θ2?

We now present the main findings.

Proposition 2 (Conventional View). Consider an economy with exogenous information fric-
tions where nominal rigidities are the only source of heterogeneity across sectors. The optimal
monetary policy attaches a larger weight to the sector with stickier prices: i.e., ω∗

1 < ω∗
2 if

θ1 < θ2.

Proof. See Appendix D.4

Proposition 2 re-establishes the conventional view in our setting with exogenous in-
formation frictions, where σe,1 = σe,2 are set to exogenous values. Note that a model
with full information is nested as a special case where σe,1 = σe,2 = 0. Columns (1) and
(2) in Table 1 summarize these findings: with full information or exogenous information
frictions, the optimal monetary policy attaches a larger weight to the sector with stickier
prices, i.e., ω∗

1 < ω∗
2 if θ1 < θ2, unconditionally.

In contrast, when information acquisition is an endogenous choice, and σe,1 and σe,2

are endogenous, the policy prescription changes dramatically.

Proposition 3 (Main Result). Consider the economy with endogenous information acquisition
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and θ1 < θ2. There exists a threshold value K such that

ω∗
1 > ω∗

2 if and only if Ks < K.

That is, the optimal monetary policy attaches a smaller weight to the sector with stickier prices if
and only if information acquisition is sufficiently costly.

Proof. See Appendix D.5

Proposition 3 shows that, with endogenous information acquisition, in an economy
where θ1 < θ2, ω∗

1 > ω∗
2 if and only if information acquisition is sufficiently costly. This

result is presented in Column (3) of Table 1. Note that Ks, defined in (3.3), is a measure of
the degree of information friction or the cost of information acquisition.

Understanding the Results via a Decomposition To better understand the results, we
perform the following decomposition exercise, as in La’O and Tahbaz-Salehi (2022).

Recall that the total welfare loss (L) function (2.24) is composed of the dispersed-belief
price dispersion (LDispB), the Calvo price dispersion (LCalvo), the output gap (LOutputGap),
and the cross-sector relative price gap (LRPGap) components:

EL = ELDispB + ELCalvo + ELOutputGap + ELRPGap. (3.4)

The optimal monetary policy {ω∗
1 , ω∗

2} described in Propositions 2 and 3 minimizes the
total welfare loss (3.4) subject to the constraints summarized in Section 2.4.

In the decomposition exercise, we compute {ω∗
1,DispB, ω∗

2,DispB}, {ω∗
1,Calvo, ω∗

2,Calvo},
{ω∗

1,OutputGap, ω∗
2,OutputGap}, and {ω∗

1,RPGap, ω∗
2,RPGap} separately, by minimizing each cor-

responding sub-component of the total welfare loss function subject to the same constraints.
Formally:

{ω∗
1,Sub, ω∗

2,Sub} = arg min
{ω1,Sub,ω2,Sub}

ELSub, (3.5)

subject to the constraints summarized in Section 2.4 for each sub-component Sub ∈
{DispB, Calvo, OutputGap, RPGap}.

It is straightforward to show that:

ω∗
k = ω∗

k,DispB + ω∗
k,Calvo + ω∗

k,OutputGap + ω∗
k,RPGap. (3.6)
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That is, the optimal monetary policy {ω∗
k} can be decomposed into components arising

from each part of the welfare loss function. This decomposition strategy leverages the
additive property of the total welfare loss function illustrated by (3.4).

Lemma 3.2 presents the decomposition results.

Lemma 3.2. Consider an economy where nominal rigidities are the only source of ex-ante hetero-
geneity across sectors and θ1 < θ2. When information frictions are exogenous:

• ω∗
1,Calvo < ω∗

2,Calvo, ω∗
1,OutputGap < ω∗

2,OutputGap, and ω∗
1,RPGap < ω∗

2,RPGap;

• ω∗
1,DispB = ω∗

2,DispB.

In contrast, with endogenous information acquisition:

• ω∗
1,Calvo < ω∗

2,Calvo, ω∗
1,OutputGap < ω∗

2,OutputGap, and ω∗
1,RPGap < ω∗

2,RPGap;

• ω∗
1,DispB > ω∗

2,DispB.

Moreover, the difference between ω∗
1,DispB and ω∗

2,DispB is amplified when KS is smaller.

Proof. See Appendix D.6

First, consider the conventional channels that operate through ELCalvo, ELOutputGap,
and ELRPGap. Lemma 3.2 shows that, when θ1 < θ2, we have ω∗

1,Calvo < ω∗
2,Calvo, ω∗

1,OutputGap <

ω∗
2,OutputGap, and ω∗

1,RPGap < ω∗
2,RPGap in both the exogenous and endogenous informa-

tion settings. In other words, according to these three well-studied components of the
welfare loss function, optimal monetary policy tends to assign a larger weight to the sec-
tor with stickier prices. Moreover, endogenous information does not alter this property.
This result is unsurprising, as nominal rigidity is the main friction driving the aggregate
gaps: Calvo price dispersion, output gap, and cross-sector relative price gap. Accord-
ing to these channels, price fluctuations are more costly in sectors with more rigid prices.
Consequently, optimal monetary policy counteracts price fluctuations more strongly in
these sectors.

Second, Lemma 3.2 shows that the key component driving the discrepancy between
Propositions 2 and 3 is the dispersed-belief welfare loss component, which arises in mod-
els with information frictions and dispersed beliefs. In a model with exogenous informa-
tion frictions, where the only source of heterogeneity is nominal rigidities, the LDispB com-
ponent tends to assign equal weight to price fluctuations in both sectors, i.e., ω∗

1,DispB =

23



ω∗
2,DispB. This component, combined with the other components, establishes the uncon-

ditional result in Proposition 2.
In stark contrast, ω∗

1,DispB > ω∗
2,DispB when information acquisition is endogenous.

The intuition is that heterogeneity in nominal frictions (θ1 < θ2) endogenously gen-
erates heterogeneity in information frictions. Specifically, as shown in Proposition 1,
firms in a more flexible price sector endogenously acquire less information. As a result,
there is greater disagreement among price-resetting firms, which ultimately increases the
dispersed-belief price dispersion component. This channel explains why price fluctua-
tions in more flexible price sectors impose greater welfare costs due to disagreements in
optimal prices among price-resetting firms. Consequently, optimal policy assigns a larger
weight to Sector 1’s prices.

Naturally, the dispersed-belief component becomes more important when informa-
tion acquisition is more costly. Formally, Lemma 3.2 shows that the difference between
ω∗

1,DispB and ω∗
2,DispB is amplified when KS is smaller. This explains the condition in

Proposition 3, where the channel we highlight offsets other channels when KS < K.
Whether the condition KS < K is satisfied in reality is a quantitative question, which

we address below. Qualitatively, the larger K, the more likely the condition is satisfied.
Since ∂K

∂ϵ > 0, a higher ϵ increases the importance of the channel we highlight. This is
because our channel operates through the price dispersion component of the welfare loss,
whose relative importance for total social welfare rises with ϵ. With this background, we
evaluate the optimal policy under alternative values of ϵ in our quantitative exploration.

A Quantitative Exploration We calibrate the model to assess the quantitative relevance
of the channel we propose. Specifically, we set θ2 = 0.75, which corresponds to an average
price duration of one year in the sticky price sector. Following Hobijn and Nechio (2019)’s
empirical estimate, we set the cross-sector elasticity of substitution η to 1. The parameter
σ2

u is irrelevant for the qualitative findings of the paper, and we set it to 0.02. Moreover,
the parameter that determines the attention cost (λ) is calibrated to align Ks with Coibion
and Gorodnichenko (2012)’s empirical estimate of the Kalman gain (0.3).

Figure 2 illustrates the optimal monetary policy for the calibrated model. Specifically,
it plots the optimal monetary policy summarized by ω∗

1
ω∗

1+ω∗
2

as a function of price rigid-
ity in sector 1 (θ1) under three alternative calibrations of ϵ. The figure can be read from
the right end of the horizontal axis to the left. The point where the three curves coincide
corresponds to the scenario where θ1 = θ2 = 0.75. In this scenario, sectors are symmetric
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Figure 2: Optimal Monetary Policy
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Note: This figure plots the optimal monetary policy summarized by ω∗
1

ω∗
1+ω∗

2
as a function of price rigidity

in sector 1 (θ1) under three alternative calibrations of ϵ. The calibration of the remaining parameters of the
model is as follows: θ2 = 0.75, η = 1, σ2

u = 0.02, n1 = n2 = 0.5. Moreover, the parameter that determines
the attention cost (λ) is calibrated to align Ks with Coibion and Gorodnichenko (2012)’s empirical estimate
of the Kalman gain (0.3).

in all characteristics except that they are subject to asymmetric sectoral shocks. Conse-
quently, the optimal policy assigns equal weights (ω∗

1 = ω∗
2 = 0.5) to both sectors across

the three calibrations of ϵ considered. As θ1 decreases (moving from the right end of the
horizontal axis to the left), since θ2 is held fixed, the nominal frictions between the two
sectors become more heterogeneous, leading to an optimal price index that deviates from
the CPI.

Importantly, the policy prescriptions depend on the calibration of ϵ, which determines
the importance of the channel we emphasize. In the first scenario, where the within-sector
elasticity of substitution ϵ = 11, reflecting an average price markup of 10% (consistent
with recent empirical evidence provided by Edmond et al. (2018)), the calibrated model
features Ks < K. As a result, the optimal policy assigns a larger weight ω∗

1
ω∗

1+ω∗
2
> 0.5 to

the sector with more flexible prices, as shown by the blue line. A similar result holds
when ϵ = 6, another common calibration value chosen in the literature (see, e.g., Galí
2015), which corresponds to a markup of 20%. In contrast, when ϵ is sufficiently small,
the Ks < K condition is violated. As a result, the policy prescription in our model aligns
with the conventional view, as evident from the black dashed line.
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3.4 Is the Stabilization of CPI a Good Policy?

Corollary 4 is directly implied by Proposition 3: In a special case where Ks = K, the
dispersed-belief component coincidentally offsets the other components. We label Ks = K
as the Divine Coincidence Condition. Under this condition, the optimal monetary pol-
icy coincides with the CPI stabilization policy, independent of heterogeneities in nominal
rigidities.

Corollary 4 (Divine Coincidence Condition). Consider the economy with endogenous infor-
mation acquisition, ∀θ1, θ2:

ω∗
1 = ω∗

2 if and only if Ks = K.

That is, the optimal monetary policy coincides with the CPI stabilization policy, independent of
heterogeneities in nominal rigidities, when Ks = K.

Is the Stabilization of CPI a Good Policy? The answer to this question depends on
how far reality deviates from the Divine Coincidence Condition. In the next quantitative
exploration, we assess the performance of CPI stabilization by comparing welfare losses
under CPI stabilization with alternative policies. The calibration of the model is the same
as before, and we set ϵ = 11.

Figure 3 presents the results. It shows the welfare loss in the baseline model with ra-
tional inattention under three alternative monetary policy rules: the Optimal Price Index
(OPI), Consumer Price Index (CPI), and Stickiness-Adjusted Price Index (SPI) stabiliza-
tion policies. The OPI accounts for both endogenous information frictions and heteroge-
neous nominal rigidities, whereas the SPI is computed ignoring the information frictions
feature of the model. The figure provides insights into how different monetary policy
rules perform in terms of social welfare loss as price rigidity in sector 1 varies. Unsur-
prisingly, the OPI delivers the lowest welfare loss compared to the other two price index
stabilization policies.

Interestingly, Figure 3 shows that CPI stabilization performs better than SPI stabiliza-
tion in terms of social welfare and is not far from the welfare loss implied by the optimal
policy.
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Figure 3: Welfare Loss under Alternative Monetary Policies
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Note: The figure shows the total social welfare loss as a function of price rigidity in sector 1 in the base-
line model with rational inattention under three alternative monetary policy rules: the optimal monetary
policy/OPI stabilization (red line), CPI (dotted blue line), the stickiness-adjusted price index (dashed black
line). The model calibration is as follows: θ2 = 0.75, ϵ = 11, η = 1, σ2

u = 0.02, n1 = n2 = 0.5. Moreover,
the parameter determining the attention cost (λ) is calibrated to align Ks with Coibion and Gorodnichenko
(2012)’s empirical estimate of the Kalman gain (0.3).

3.5 Monetary Policy Shapes Endogenous Attention Choice

The analysis thus far has focused on the impact of endogenous attention choice on mon-
etary policy. In this section, we explore the reciprocal relationship between monetary
policy and attention choice, specifically how monetary policy influences firms’ attention
choice. We also provide insights into firms’ attention choices under counterfactual mon-
etary policy scenarios.

Proposition 5. The responsiveness of prices to the perceived state (φ1) and the amount of in-
formation (κ1) acquired by firms in sector 1 decrease with ω1. That is, ∂φ1

∂ω < 0, ∂κ1
∂ω < 0, and

∂σe,1
∂ω > 0.

Proof. See Appendix D.8.

Proposition 5 shows that firms in a sector pay less attention to economic conditions if
the central bank assigns a higher weight to the stabilization of prices in this sector.

The intuition for Proposition 5 is straightforward. First, monetary policy affects firms’
responsiveness to the perceived state (φ1). Specifically, if the central bank assigns more
weight to the stabilization of sector 1’s prices (ω increases), firms in this sector respond
less to shocks (φ1 decreases). Since φ1 captures the marginal benefit of paying attention,
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less responsive firms are then less attentive to economic conditions. Consequently, ∂K1
∂ω <

0. As a result, σe,1 increases with ω1.

Figure 4: Attention Choice Under Alternative Policy Rules
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(a) Amount of Information in Sector 1 (κ1)
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(b) Amount of Information in Sector 2 (κ2)

Note: This figure plots the amount of information (κki) as a function of price rigidity in sector 1 in the
baseline model with rational inattention under three alternative monetary policy rules: the stabilization
of the optimal price index (red line), CPI (dotted blue line) and stickiness-adjusted price index (dashed
black line). The calibration of the model is as follows: θ2 = 0.75, ϵ = 11, η = 1, σ2

u = 0.02, n1 = n2 =
0.5. Moreover, the parameter determining the attention cost (λ) is calibrated to align Ks with Coibion and
Gorodnichenko (2012)’s empirical estimate of the Kalman gain (0.3).

This result suggests a potential risk of adopting the optimal price index recommended
by the baseline model: firms in a sector with more flexible prices may pay very little
attention to overall economic conditions. Figure 4 illustrates the amount of information
firms acquire (κki) as a function of price rigidity in sector 1 in the rational inattention
model under three monetary policy rules: the optimal monetary policy/OPI stabilization
(red line), CPI (dotted blue line) and the stickiness-adjusted price index (dashed black
line). The left and right panels show the attention choices for firms in Sectors 1 and 2,
respectively.

Under CPI stabilization, firms in a sector with more flexible prices pay less attention to
macroeconomic conditions. The optimal monetary policy leads to even less information
acquisition by firms in the more flexible price sector compared to the CPI stabilization
policy. In contrast, under the SPI stabilization policy, firms in the stickier price sector
may acquire very little information. Compared to the extreme attention choice outcomes
under the OPI and SPI stabilization policies, firms in the CPI stabilization world make
more balanced attention choices.
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3.6 Discussions: Alternative Timing

Throughout the paper, we assume the timing convention that information is obtained
upon the need to change prices. An alternative timing assumption is that information is
acquired before a firm knows whether it can adjust its price.

Our preferred timing assumption is justified for three reasons. First, if firms were al-
lowed to choose the timing of information acquisition, they would optimally choose our
baseline assumption: acquiring information upon the need to change prices. Afrouzi et al.
(2024) adopt the same timing structure and argue that it is more efficient for firms. Second,
under the alternative timing assumption, the channel we emphasize would still operate;
however, it would introduce an additional mechanism, as we discuss below. Therefore,
our preferred specification can be viewed as a modeling choice that helps isolate the rele-
vant channel we highlight, which operates through general equilibrium forces. Third, the
information acquisition behavior implied by our preferred timing assumption is consis-
tent with the evidence presented in Section 5.11 Having said this, we believe that empir-
ically verifying whether firms acquire information before or after learning that they will
adjust prices remains an important question for future research.

We now present the results from a model that adopts the alternative timing assump-
tion. Formally, the optimal amount of information is given by:

κ∗ki = arg min
κki

(1 − θk)E
[

ϵ − 1
2

(p⋄ki − p∗ki)
2 | s∗ki

]
+ λ f (κki). (3.7)

This expression is similar to firms’ optimal information acquisition in the baseline model,
Equation (2.19). This similarity implies that the channels we highlight continue to operate
under the alternative timing assumption.

The difference is that the return to information is discounted by the probability of price
adjustment, 1− θk. Intuitively, when nominal rigidity is high, the expected return to infor-
mation acquisition is lower ex ante, reducing firms’ incentives to acquire information–a
direct mechanism. This mechanism acts as an offsetting force to the general equilibrium
forces emphasized in the baseline model and modifies the characterization of optimal
policy.

Proposition 6 in Appendix B.1 establishes the condition for optimal monetary policy

11On the other hand, Fabiani et al. (2006) use Euro-area firm-level survey data and report that firms as-
sess their pricing decisions more often than they actually change prices: the median firm considers whether
to change its prices about twice a year but ultimately adjusts them only once a year.
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under the alternative timing assumption, which results in a different—and more restric-
tive—threshold.

4 Dynamic Model

In this section, we extend our benchmark model into a dynamic multi-sector framework
under rational inattention with an infinite horizon: time t = 1, 2, . . . , ∞. Sectoral shocks
are dynamic, and households, firms, and the central bank solve optimization problems
dynamically.

Timing of the Model The setup and timing of the dynamic model are as follows. At the
beginning of the world (t = 0), the central bank chooses an optimal inflation stabilization
rule that minimizes ex-ante expected social welfare loss. Each subsequent period t > 0
consists of four stages, analogous to the stages in the baseline model.

In stage one, firms make a state-contingent information acquisition plan. Specifically,
firms decide the amount of information to acquire, κki,t, in a subsequent stage at time t,
depending on being able to reset prices or not. In stage two, nature draws unobserved
sectoral productivity shocks {a1,t, a2,t}. In the same stage, Calvo uncertainty—whether
firms can reset prices or not—is resolved. In stage three, price-resetting firms acquire in-
formation according to their plans made in stage two. The cost of information acquisition
is paid in this stage. Firms make price-setting plans (i.e., goods-level supply curves) con-
ditional on their information sets. In stage four, the representative household observes
the state of the economy and makes consumption and labor decisions while the goods
and labor markets clear. The economy then moves to time t + 1, and the same four stages
repeat.

An important feature of this dynamic model, absent in the baseline static model, is that
firms’ optimal information acquisition and pricing decisions are dynamic: they consider
the probability of not being able to reset prices in the future. We focus on these two
problems and relegate the remaining aspects of the model to Appendix E, as they largely
parallel the static setting with the addition of a time t subscript.
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4.1 Household’s Optimization

We assume households have complete information. The representative household solves
a lifetime utility maximization problem:

max
Ct,Bt+1,Lt,1,Lt,2

E0

∞

∑
t=0

βt

(
log(Ct)−

2

∑
k=1

Lk,t

)
, (4.1)

s.t. PtCt + QtBt+1 = Bt +
2

∑
k=1

Wk,tLk,t +
2

∑
k=1

Πk,t + Tt, (4.2)

where Bt denotes the amount of government bonds purchased by the household at time
t, Qt is the price of the bond, and β is the utility discount factor.

The household’s optimization problem leads to the dynamic version of the labor sup-
ply equation and goods demand equations discussed in Section 2.1. Additionally, in this
dynamic setting, the household’s intertemporal optimization results in a consumption
Euler equation. The details are provided in Appendix E.

4.2 Firms’ Optimization

As in the static model, we assume a continuum of monopolistically competitive firms in
each sector k. Each firm i produces output using the production function Yki,t = eak,t Lki,t,
where ak,t is the log productivity in sector k. We assume ak,t evolves according to an
autoregressive process: ak,t = ρak,t−1 + ϵk,t, where ϵk,t is an i.i.d. shock in sector k.

Firms set prices optimally, subject to information constraints and nominal rigidity.

Price Setting Given its information set, a re-optimizing firm chooses an optimal price
to maximize the net present value of expected profits. Formally, firms set prices optimally
according to:

P∗
ki,t = arg max

Pki,t

∞

∑
h=0

θh
k Eki,t

{
Qt,t+h

(
Pki,tYki,t+h|t − Wk,t+hLki,t+h|t

)
| Iki,t

}
, (4.3)

where Eki,t denotes the firm’s expectation conditional on its information at period t, Qt,t+h ≡
βh Ct

Ct+h

Pt
Pt+h

is the stochastic discount factor, and Iki,t represents the information set which
will be described shortly. Here, Yki,t+h|t and Lki,t+h|t denote the output and labor in period
t + h for a firm ki that last reset its price in period t. The term θh

k in the objective func-
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tion reflects the probability that the firm will not be able to reset its price in the future.
Therefore, P∗

ki,t remains a relevant price h periods ahead with probability θh
k .

Similar to the static setting, we define the relative productivity ξt ≡ 1
2(a2,t − a1,t) =

ρξt−1 + ut, where ut ≡ 1
2(ϵ2,t − ϵ1,t) follows a normal distribution with a mean zero and

variance σ2
u. However, unlike the static model where the current period’s shock is a state

variable, in the dynamic setting, the unknown states include the whole history of shocks.
For a length of truncation L, the state space is

ut ≡ (ut, ut−1, ..., ut−(L−1))
′ ∈ RL. (4.4)

The law of motion of ut can be written compactly as ut = Aut−1 + Qut, where A ∈
RL×L and Q ∈ RL×1 are defined in equation (E.17) in Appendix E.

Afrouzi et al. (2024) proved a theorem showing that, in a dynamic rational inattention
setting, firms choose an optimal information structure of the following form12:

ski,t = y′
kiu

t + eki,t, with eki,t ∼ N(0, σ2
e,ki,t), (4.5)

where yki ∈ RL×1 denotes the loading factor that firm i in sector k optimally chooses for
its signal structure. The firm’s information set is:

Iki,t = st
ki ≡ (ski,t, ski,t−1, . . . , ski,0), (4.6)

where st
ki represents the sequence of all signals received by firm i up to period t.

Information Acquisition Conditional on resetting prices, a firm ki’s optimal amount of
information acquisition solves the following problem:

max
Σki,t|t∈SL

+

E

[
∞

∑
h=0

θh
k Qt,t+h

(
P∗

ki,tYki,t+h|t − Wk,t+hLki,t+h|t
)
| Iki,t

]
− λ

2
log2

(
|Σki,t|t−1|
|Σki,t|t|

)
,

(4.7)

12Afrouzi et al. (2024) demonstrates that firms’ optimal choice of the number of signals does not exceed
the number of actions (excluding the attention choice) for each firm. This implies that firms choose a single
signal in our setting.
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subject to the optimal price setting rule (4.3), and the constraints on the prior and the
posterior uncertainty about ut:

Σki,t+1|t = AΣki,t|t A′ + QQ′, ∀t ≥ 0, (4.8)

Σki,t|t−1 − Σki,t|t ⪰ 0, ∀t ≥ 0, (4.9)

0 ≺ Σki,0|−1 ≺ ∞ given . (4.10)

Here, SL
+ denotes the L-dimensional symmetric positive semidefinite cone, | · | represents

the determinant operator, ⪰ denotes positive semidefiniteness, Σki,t|t−1 ≡ var(ut|st−1
ki ),

Σki,t|t ≡ var(ut|st
ki), and Σki,0|−1 is the prior variance-covariance matrix in the initial pe-

riod. Equation (4.8) describes the formation of prior uncertainty and equation (4.9) repre-
sents a non-forgetting constraint.

Note that, as discussed previously, the timing assumption of this dynamic model is
kept as close as possible to the timing in the baseline static model. Specifically, we assume
that firms’ decision to acquire information or not at time t is made after the resolution of
the current pricing uncertainty at time t. In fact, the static model is a special case of the
dynamic model. This can be seen from Equation (4.7): when h is forced to take the value
0—the case when only current dividends matter—the objective function collapses to its
counterpart in the static model, Equation (2.12).

Interestingly, additional terms appear in this dynamic setting. Similar to firms’ dy-
namic price setting, firms’ information acquisition decisions take into account the possi-
bility of not being able to adjust prices in the future. The term θh

k in the objective function
reflects the probability that the firm will not be able to reset its price in the future. Notably,
these dynamic future pricing uncertainties are not resolved at the time the information ac-
quisition decisions are made.

These additional terms introduce an additional channel. With more rigid prices, the
prices firms set today are likely to last longer. Consequently, the marginal benefit of ac-
quiring information increases with price rigidity due to dynamic future pricing uncertainty.
This reinforces the general equilibrium channel we emphasize in Proposition 1.

Following Afrouzi et al. (2024), we have assumed a linear attention cost function,
f (κki,t) = κki,t, in this dynamic setting. This assumption simplifies the solution of the
model, as it implies that prior uncertainty Σki,t|t−1 does not affect the choice of the opti-
mal Σki,t|t when firms come to reset prices.
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4.3 Central Bank

Following Ou et al. (2021), the second-order approximation of the representative con-
sumer’s period welfare loss can be expressed as:

EL = E

[
2

∑
k=1

(ϵnkvari(pki,t)) + x2
t + η−1

2

∑
k=1

nkỹ2
R,kt

]
, (4.11)

where EL represents the expected welfare loss, xt is the output gap, and ỹR,kt is the rel-
ative output gap defined as ỹR,kt = (yk,t − yt) − (yN

k,t − yN
t ), with yN

k,t and yN
t being the

natural level of sectoral output and aggregate output, respectively, under full informa-
tion and flexible prices.

Similar to the static model, we decompose the price dispersions into two components:
the dispersed-belief price dispersion caused by limited attention and the Calvo price dis-
persion caused by nominal rigidity. Specifically,

E[vari(pki,t)] = E
[

1
1 − βθk

[
(1 − θk)

∫
i

(
p∗ki,t − p∗k,t

)2 di +
θk

1 − θk
π2

k,t

]]
,

where πk,t ≡ pk,t − pk,t−1 denotes inflation in sector k.
In this dynamic model, the OPI stabilization policy is formally defined as:

min
ω1,ω2

EL

with L defined according to (4.11), subject to:

ω1π1,t + ω2π2,t = 0, (4.12)

along with other equilibrium conditions. Details are provided in Appendix E.1.
The linearization and characterization of the equilibrium in this model are similar to

those in the baseline model. Therefore, these details are delegated to Appendix E. The
next section presents the calibration and results.

4.4 Results

We calibrate the dynamic model to address the same research question: In an economy
with two sectors that are symmetric except for a heterogeneous degree of nominal rigidi-
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ties (i.e., θ1 ̸= θ2), does θ1 < θ2 imply ω∗
1 < ω∗

2?
Note that the channel we emphasized in the static model is unambiguously present in

the dynamic model. However, the richness of the dynamic setting can alter the quanti-
tative relevance of our channel, increase the quantitative relevance of conventional chan-
nels, and potentially introduce additional mechanisms that are omitted in a stylized static
setting.

The purpose of addressing the same research question in the dynamic setting is not a
quantitative one: it is not intended to quantitatively characterize each potential channel
since the dynamic model is also stylized. Instead, the objective is to illustrate whether the
channel established in the static setting becomes irrelevant in the dynamic setting or is
easily dominated by competing channels.

To demonstrate the relevance of the mechanism we emphasize, it is sufficient to show
that our main result carries over to the dynamic setting under standard calibrations.

The parameter calibrations are as follows. The two sectors are identical except for
nominal rigidities. We set sector sizes to n1 = n2 = 0.5, and the elasticity of substitution
between sectors is η = 1, while the elasticity of substitution within a sector is ϵ = 11.
The utility discount factor is set to β = 0.99. The information processing cost λ = 0.036
is calibrated to match a Kalman gain of 0.3, as estimated in Coibion and Gorodnichenko
(2012). Finally, we set the nominal rigidities to θ1 = 0.65 and θ2 = 0.75, which corre-
spond to the degrees of nominal rigidity reported in Gorodnichenko and Weber (2016)
for the manufacturing and service sectors in the United States, respectively. In terms of
the shock process, we consider both the case of i.i.d. shocks and the case of persistent
shocks (ρ = 0.5), with the same variance (σ2

u = 0.02) across sectors. The results are quali-
tatively unchanged.

Under these calibrations, with θ1 = 0.65 < θ2 = 0.75, we find ω∗
1 > ω∗

2 . More specifi-
cally, ω∗

1
ω∗

1+ω∗
2

equals 0.95 and 0.6 for the cases with i.i.d. and persistent shocks, respectively.
This result is summarized in Column (4) of Table 1.

We conclude that the results in this section provide evidence supporting the poten-
tial relevance of the proposed mechanism for policy analysis. Future research exploring
the optimal monetary policy within a more comprehensive quantitative framework that
incorporates this mechanism could prove fruitful.
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5 Empirical Evidence

The key to our findings is the endogenous relationship between attention and nominal
rigidities, as highlighted in Proposition 1. Specifically, firms in sectors with more flexible
prices pay less attention to macroeconomic conditions. In this section, we provide direct
empirical evidence supporting this mechanism.

Empirical Proxy for Firms’ Attention to Macroeconomic Conditions Following Song
and Stern (2022) and Flynn and Sastry (2022), we use the frequencies of macroeconomic
keywords in firms’ reports as a proxy for firms’ attention. Previous literature has demon-
strated that these measures serve as sensible proxies for firms’ attention. Song and Stern
(2022) and Flynn and Sastry (2022) focused on the cyclicality of the constructed attention
measures, with Song and Stern (2022) documenting heterogeneous effects of monetary
policy on firms’ market values depending on their attention to macroeconomic condi-
tions. In this paper, we explore the correlation between firms’ attention and the frequency
of price adjustment (FPA).

Our text data are derived from U.S. public companies’ annual Form 10-K filings.13

All companies whose securities are traded on a U.S. exchange and are subject to Sec-
tion 13 or 15(d) of the U.S. Securities Exchange Act of 1934 must file these reports. As
summarized by SEC (2011), “Among other things, the 10-K offers a detailed picture of
a company’s business, the risks it faces, and the operating and financial results for the
fiscal year. Company management also discusses its perspective on the business results
and what is driving them.” These reports therefore contain valuable information about
what firms pay attention to.

We use the frequency of macroeconomic keywords that appear in firms’ reports as a
proxy for the amount of attention (i.e., the amount of information) that firms allocate to
the associated macroeconomic topic or condition. To calculate word counts, we employ
the method proposed by Loughran and McDonald (2011). This process involves parsing
the filings by removing numbers and “stop words,” such as connectors, and mapping
each word to a dictionary containing all words in the sample. Subsequently, we apply
the same topics and keywords (see Table 3) used by Song and Stern (2022) to construct
measures of attention intensity. Specifically, attention intensity κ̂

j
i,t represents the number

13The body of the 10-K filings is retrieved from the Notre Dame Software Repository for Accounting and
Finance (SRAF). The SRAF is a repository of financial and accounting data maintained by the University of
Notre Dame, accessible at: https://sraf.nd.edu/data/stage-one-10-x-parse-data/.
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of times topic j is mentioned divided by the total number of words in the filing by a firm
i at time t:

κ̂
j
i,t =

Total topic j wordsi,t

Total wordsi,t
.

Our empirical assumption is that, conditional on a firm using the selected macroeco-
nomic keywords in its report, the frequency of these keywords is proportional to the
firm’s attention to the corresponding macroeconomic condition. This proxy aligns with
the intensity measure of attention defined by Song and Stern (2022).

At this point, a clarification of the identification assumption is useful. Specifically, we
acknowledge the possibility that companies might be highly attentive to macroeconomic
conditions but choose a set of words different from our selected keywords due to their
writing style. Consequently, ranking companies that do not use the selected keywords as
paying less attention than a company that mentions a keyword once would be inappro-
priate. Therefore, we exclude these observations and rely on the frequency of macroeco-
nomic keywords as a proxy for attention only among firms that use these keywords in
their reports. Additionally, our theory relies on the negative relationship between the at-
tention of price-resetting firms and the nominal rigidities in their sector. Excluding firms
that do not mention macroeconomic conditions helps restrict the sample to the relevant
subset of firms.

Merging the Attention Data with Frequency of Price Adjustment Data We use the
FPA dataset constructed by Pasten et al. (2020). Utilizing micro-level data underlying
the construction of the Producer Price Index, the authors calculate the frequency of price
adjustments at the NAICS 6-digit level. This sectoral-level data is suitable for our analysis,
as our model relies on the correlation between FPA and attention at the sectoral level.

To merge the two datasets, we aggregate the firm-level attention data to the NAICS
6-digit sector level by calculating the sales-weighted average of firms within each sector.14

In the final dataset, for each topic j, we observe κ̂k,j, the average attention paid by
firms in sector k, and FPAk, the frequency of price adjustment in the same sector. A more
detailed description of the data construction process can be found in Appendix F.

Empirical Results To investigate the relationship between firms’ attention to macroeco-
nomic conditions and the degree of nominal rigidity, we estimate the following regres-

14We first compute the average attention and average sales (from Compustat) for each firm. The sectoral
attention data is then calculated as the sales-weighted average of firms within each sector.
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sion:

100 × log(κ̂k,j) = α + β × FPAk + FE + uk,j, (5.1)

where FE represents fixed effects.15

Table 2 reports the estimation results. The parameter of interest is β, which is asso-
ciated with the variable FPAk. Across all specifications we consider, the estimated β̂ is
negative, consistent with the model. This implies that in sectors with more flexible prices
(higher FPAk), firms pay less attention to macroeconomic conditions, as measured by the
frequency of macroeconomic keywords in firms’ reports. Column (1) reports the result
of estimating the baseline model (5.1) without including fixed effects. In Column (2), we
control for topic fixed effects. In Column (3), we include topic-by-sector (NAICS 2-digit)
fixed effects to address potential confounding factors that are common at the NAICS 2-
digit level. Across all specifications, the main finding remains robust.

To address the potential concern that the findings might be driven by extreme ob-
servations—namely, firms that mentioned macroeconomic keywords only once—we re-
estimate the empirical models after excluding these firms. Table 4 demonstrates that the
empirical results are robust to the exclusion of such extreme observations.

Additionally, the baseline pooled regression assumes a homogeneous relationship
across topics. To further explore potential heterogeneity, Table 5 reports regression re-
sults by topic. A negative relationship is observed across all topics except for oil. For
the topics related to consumption and inflation—arguably the most relevant variables in
our model—the negative relationship is statistically significant. Interestingly, for the topic
related to oil, a positive relationship is observed.16

15Within each sector, there are nine measures of attention corresponding to different topics, along with
one measure of sector-specific FPA. Equation 5.1 is estimated using pooled OLS.

16Explaining the heterogeneous relationship across topics is left for future research, as it lies beyond the
scope of this paper.
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Table 2: Regression Results

(1) (2) (3)

β̂ -33.19*** -26.97*** -27.58***
(8.18) (6.44) (6.92)

Topic FE NO YES NO

Sector × Topic FE NO NO YES

Observations 3303 3303 3303
Adjusted R-squared 0.005 0.384 0.421

Note: This table report the estimated β̂ from 100 × log(k̂k,j) =
α + β × FPAk + FE + uk,j , where FPA indicates the frequency of
price adjustment. k̂k,j measures the amount of information. Sec-
tor FE refers to the 2-digit NAICS sector, and Topic FE refers to the
group of keywords used to measure attention. Standard errors are
in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

6 Conclusion

Most central banks in advanced economies stabilize the Consumer Price Index (CPI),
which is defined as the price index weighted by consumption shares (or sector sizes).
The existing academic literature emphasizes the importance of accounting for cross-sector
heterogeneities. The prevailing view suggests that the optimal price index should assign
greater weight to prices in sectors with relatively stickier prices. This paper challenges
this policy prescription by incorporating rational inattention into existing frameworks.

We demonstrate that with endogenous information acquisition, firms in sectors with
more flexible prices gather less information. In other words, sectors with lower degrees
of nominal frictions are endogenously associated with more pronounced information
frictions. These heightened information frictions increase price dispersion among price-
resetting firms in flexible price sectors, thereby exacerbating social welfare losses. As a
result, our model introduces a channel through which optimal monetary policy tends to
prioritize stabilizing prices in sectors with more flexible prices. We analytically show that
when information acquisition is sufficiently costly, this channel dominates, leading to an
optimal monetary policy that places greater emphasis on stabilizing prices in sectors with
more flexible prices.

We also compare the performance of CPI stabilization with that of the Stabilized Price
Index (SPI) policy. The SPI represents the optimal price index derived from an equivalent
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model under the assumption of full information. Our findings indicate that stabilizing
the CPI yields better outcomes in terms of social welfare.

To support these findings, we provide empirical evidence that substantiates the core
mechanism, using the frequency of macroeconomic keywords in firms’ reports as a proxy
for firms’ attention to unobserved macroeconomic conditions. Consistent with the mech-
anism in our model, we show that firms in sectors with more frequent price adjustments
exhibit lower attention to macroeconomic conditions.

Our findings convey a broader message: an optimal policy derived from a stylized
model might be misleading if omitted frictions correlate with the existing frictions. This
critique also applies to our model. Specifically, in our framework, the optimal monetary
policy incentivizes firms in sectors with flexible prices to acquire limited information.
Within the model, such an allocation is optimal because the central bank stabilizes the
actions of these partially informed firms. However, in practice, firms’ information choices
may interact with other sources of distortion, potentially introducing additional costs
related to information acquisition. Investigating this possibility could offer a promising
direction for future research.

In terms of policy relevance, our theoretical discussions and quantitative explorations
suggest that the channel we emphasize, which operates in opposition to conventional
channels, is qualitatively present and potentially quantitatively relevant. However, the
models presented, including the dynamic model, are stylized and may not be well-suited
for assessing the quantitative significance of this mechanism in comparison to other mech-
anisms. Future research exploring optimal monetary policy within a more comprehensive
quantitative framework that incorporates this mechanism could prove fruitful.
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Table 3: Macroeconomics Topics and Keywords

Topic Keywords

General economic conditions
Output GDP , economic growth, macroeconomic condition,

construction spending, national activity, recession
Employment national activity, JOLTS , labor market, jobless claims,

jobs report, non farm payroll, adp employment report,
employment cost index

Consumption consumer confidence, consumer credit, consumer sentiment,
durable goods, personal income, retail sales

Investment business inventories, manufacturing survey, factory orders,
business outlook survey, manufacturing index,
industrial production, business optimism, wholesale trade

FOMC FOMC , monetary policy, quantitative easing
Housing home sales, home prices, housing starts, housing market
Inflation price index, price level, consumer price index, CPI ,

PMI , PPI , disinflationary, hyperinflation, inflation,
inflationary, hyperinflationary, disinflation

Oil oil prices, oil supply, oil demand

Table 4: Regression Results: Robustness Check

(1) (2) (3)

β̂ -40.05*** -32.72*** -30.83***
(7.31) (6.38) (6.80)

Topic FE NO YES NO

Sector * Topic FE NO NO YES

Observations 2583 2583 2583
Adjusted R-squared 0.011 0.251 0.297

Note: This table report the estimated β̂ from 100 × log(k̂k,j) =
α + β × FPAk + FE + uk,j , where FPA indicates the frequency of
price adjustment. k̂k,j measures the amount of information. Sec-
tor FE refers to the 2-digit NAICS sector, and Topic FE refers to the
group of keywords used to measure attention. Standard errors are
in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 5: Regression Results by Topic

Topic No FE Sector FE Observations

General -10.70 -8.56 561
(12.28) (13.53)

Output -11.84 -3.80 488
(14.71) (15.85)

Employment -44.87** -36.31 254
(21.82) (25.37)

Consumption -56.77*** -64.42*** 472
(20.80) (21.17)

Investment -62.89*** -52.86** 219
(22.66) (23.76)

FOMC -29.20 -43.23 143
(24.28) (29.35)

Housing -38.64 -38.53 296
(29.19) (30.83)

Inflation -41.29*** -42.65*** 569
(14.84) (16.49)

Oil 45.48** 22.46 301
(22.95) (23.42)

Note: This table report the estimated β̂ j from 100 × log(k̂k,j) =
α + β j × FPAk + Sector FE + uk,j, for each top j, where FPA indi-
cates the frequency of price adjustment. k̂k,j measures the amount
of information. Sector FE refers to the 2-digit NAICS sector. Stan-
dard errors are in parentheses. * p < 0.1, ** p < 0.05, *** p < 0.01.

B Model: Additional Results and Equations

B.1 Proposition 6

Proposition 6. Consider the economy with endogenous information acquisition and θ1 < θ2.
There exists a threshold value Kalt such that

ω∗
1 > ω∗

2 if and only if Ks < Kalt.
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That is, the optimal monetary policy attaches a smaller weight to the sector with stickier prices if
and only if information acquisition is sufficiently costly.

Proof. See Appendix D.10.

B.2 Linear-Quadratic Approximation of the Economy

To solve the model analytically, this section log-linearizes agents’ optimality conditions.
To this end, we make use of the second-order approximation of firms’ profit function to
solve for the firms’ information acquisition problem, and the second-order approximation
of the welfare function to solve for the central bank’s optimal monetary policy.

Throughout the paper, a variable in lowercase denotes the log deviation of the variable
from its initial value in the non-stochastic solution.

Household’s Labor Supply The log-linearized version of the household’s labor supply
(2.1) is:

wk = p + c, (B.1)

where

p = n1p1 + n2p2. (B.2)

Firms’ Optimal Price Setting The log-linearized optimal price resetting rule (2.7) is:

p∗ki = E[p⋄ki | Iki], (B.3)

where p⋄ki denotes the profit-maximizing price of firm ki had this firm fully observed the
states of the world (Mackowiak and Wiederholt 2009):

p⋄ki = p + x + uk, (B.4)

where x = y − yN is the output gap, and yN ≡ n1a1 + n2a2 is the natural output, de-
fined as the level of output that would prevail in the absence of nominal and informa-
tion frictions.17 n1 and n2 indicate the sizes of the two sectors, u1 = n1(a2 − a1) and
u2 = n2(a1 − a2).

17Detailed derivation can be found in Appendix C.1.
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As explained above, we consider the case where the sizes of the two sectors are the
same, i.e., n1 = n2 = 0.5, to exclude heterogeneity arising from sector sizes and focus our
analysis on heterogeneous nominal frictions. As a result:

u1 = −u2 = u, (B.5)

with u = 0.5(a2 − a1) capturing the asymmetric nature of sectoral shocks. Under a price
stabilization policy, u is sufficient to solve the model.18 From this point onward, we focus
on the relevant unknown state, u, which is assumed to be drawn from a normal distribu-
tion:

u ∼ N(0, σ2
u). (B.6)

Given the Calvo nominal rigidities, the linearized aggregate sector prices are:

pk = (1 − θk)p∗k = (1 − θk)
∫

i
p∗ki di. (B.7)

Therefore, the linearized aggregate supply curves are:

pk = (1 − θk)
∫

i
E[p + x + uk | Iki] di. (B.8)

Optimal Monetary Policy The OPI stabilization policy solves the following linear-quadratic
minimization:

min
ω

EL

subject to:

(i) Optimal price setting characterized by (B.3) and (B.4): p∗ki = E[p + x + uk | Iki];

(ii) Firms’ information set (2.17): Iki = s∗ki = u + eki, eki ∼ N(0, σ2
e,k);

(iii) Information acquisition choice (2.19): κ∗ki = arg minκki E
[

ϵ−1
2

(
p⋄ki − p∗ki

)2 | s∗ki

]
+

λ f (κki);

18This is a known result (see, e.g., Ou et al. 2021) and can be verified from the solution of the model.
All endogenous variables relevant for welfare analysis, including the output gap x, are functions of u =
0.5(a2 − a1). However, this result does not imply that all endogenous variables can be solved as functions
of u. For instance, determining y and yN would require tracking a1 and a2 separately.
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(iv) Aggregation of prices: pk = (1 − θk)p∗k , p∗k =
∫

p∗ki di, and p = 0.5p1 + 0.5p2;

(v) Definition of the relative price gap: p̃1 − p̃2 ≡ p1 − p2 − 2u;

(vi) The shock process: u ∼ N(0, σ2
u);

(vii) Monetary policy rule (2.23): ωp1 + (1 − ω)p2 = 0.

Note that conditions (i) to (iv) jointly characterize the aggregate supply side of the econ-
omy.

B.3 Equilibrium of the Model

For a given monetary policy rule {ω}, the equilibrium of the model consists of the house-
hold’s consumption and labor decisions {Cki, {Lk}}, firms’ choice of the signal structure
M∗

ki and Σ∗
e,ki, the amount of information contained in that signal κki, prices Pki, aggregate

prices Pk, P, wages {Wk}, aggregate consumption {Ck}, C, production Yki, and aggregate
output {Yk}, Y, such that:

(i) Given {Pk}, P, {Wk}, Y, {Yk}, {ak}, each firm i ∈ [0, 1] in sector k chooses a signal
according to (2.11) and a state-contingent information acquisition plan according
to (2.15) if allowed to reset prices. After the resolution of Calvo uncertainty, price-
resetting firms set the prices for their goods according to (2.7).

(ii) Given Pki, {Pk}, P, {Wk}, the household supplies labor according to (2.1) and de-
mands goods according to (2.2).

(iii) Aggregate prices are given by (2.3) and (2.8). Goods markets clear at the individual
goods level, Cki = Yki, and at the aggregate level, C = Y, Ck = Yk ∀k. Wages {Wk}
are such that the labor market clears: the aggregate labor supply (2.1) equals the
aggregate demand for labor implied by the production function (2.4).
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C Appendix for Model Setup and Solution

C.1 Optimal Price Setting

Given the information set of a firm i in sector k, a re-optimizing firm chooses an optimal
price to maximize its expected profit:

E (πki|Iki) = E (PkiYki/P − (1 − τ)WkLki/P|Iki)

Moreover, from the household’s utility maximization problem, we derive:

1
C

Wk
P

− 1 = 0 ⇒ Wk = PC (C.1)

Thus, the profit function is given by:

πki = PkiYki/P − (1 − τ)Ye−akYki (C.2)

Given the optimal consumption solution Ck,i =

(
Pk,i
Pk

)−ϵ

1
nk

Ck and Ck =

(
Pk
P

)−η

nkC. The

firm’s profit can be expressed as:

πki =

(
Pki
P

)1−ϵ (Pk
P

)ϵ−η

Y − (1 − τ)e−ak

(
Pki
P

)−ϵ (Pk
P

)ϵ−η

Y2 (C.3)

We rewrite Y = Ȳey, P = P̄ep, Pk = P̄epk , Pki = P̄epki , where a small letter denotes the
log-deviation of the variable from its value at the non-stochastic solution (when ak = 0).
Now, we denote the profit function vki which depends on pki, pk, p, ak and y:

vki = e(1−ϵ)pki e(ϵ−η)pk e(η−1)pYey − (1 − τ)e−ak e−ϵpki e(ϵ−η)pk eηpY2e2y (C.4)
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To approximate the equation, we need the following first and second-order derivatives:

∂vki
∂pki

= (1 − ϵ) e(1−ϵ)pki e(ϵ−η)pk e(η−1)pYey + ϵe−ak e−ϵpki e(ϵ−η)pk eηpY2e2y(1 − τ) (C.5)

∂2vki

∂p2
ki

= (1 − ϵ)2 e(1−ϵ)pki e(ϵ−η)pk e(η−1)pYey − ϵ2e−ak e−ϵpki e(ϵ−η)pk eηpY2e2y(1 − τ) (C.6)

∂2vki
∂pki∂pk

= (1 − ϵ) (ϵ − η) e(1−ϵ)pki e(ϵ−η)pk e(η−1)pYey + ϵ (ϵ − η) e−ak e−ϵpki e(ϵ−η)pk eηpY2e2y(1 − τ)

(C.7)

∂2vki
∂pki∂p

= η (1 − ϵ) e(1−ϵ)pki e(ϵ−η)pk e(η−1)pYey + (1 + η)ϵe−ak e−ϵpki e(ϵ−η)pk eηpY2e2y(1 − τ)

(C.8)

∂2vki
∂pki∂ak

= −ϵe−ak e−ϵpki e(ϵ−η)pk eηpY2e2y(1 − τ) (C.9)

∂2vki
∂pki∂y

= (1 − ϵ) e(1−ϵ)pki e(ϵ−η)pk e(η−1)pYey + 2ϵe−ak e−ϵpki e(ϵ−η)pk eηpY2e2y(1 − τ) (C.10)

Next we evaluate the derivatives above at the non-stochastic solution, i.e. pki = 0, pk =

0, ak = 0, y = 0. The employment subsidy τ is chosen to eliminate the inefficiency result-
ing from the presence of market power of monopolistic competitive firms, i.e. 1 − τ =
ϵ−1

ϵ , implying that Y = 1. The evaluated derivatives are as follows:

∂vki
∂pki

(pki = 0, pk = 0, p = 0, y = 0, ak = 0) = 0, (C.11)

∂2vki

∂p2
ki
(pki = 0, pk = 0, p = 0, y = 0, ak = 0) = −(ϵ − 1), (C.12)

∂2vki
∂pki∂pk

(pki = 0, pk = 0, p = 0, y = 0, ak = 0) = 0, (C.13)

∂2vki
∂pki∂p

(pki = 0, pk = 0, p = 0, y = 0, ak = 0) = ϵ − 1 (C.14)

∂2vki
∂pki∂ak

(pki = 0, pk = 0, p = 0, y = 0, ak = 0) = −(ϵ − 1) (C.15)

∂2vki
∂pki∂y

(pki = 0, pk = 0, p = 0, y = 0, ak = 0) = ϵ − 1 (C.16)
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Using these results above and together with Equation (C.4), we take second-order ap-
proximation to the profit function and obtain

vki ≈ −ϵ − 1
2

p2
ki + (ϵ − 1)pki p − (ϵ − 1)pkiak + (ϵ − 1)pkiy + t.i.p.s (C.17)

where t.i.p.s are terms independent of pki. Finally, profit-maximizing price p⋄ki set by firm

i in sector k as implied by the first-order condition
∂vki
∂pki

= 0 is

p⋄ki = p + y − ak (C.18)

C.2 Objective Function for Amount of Information Acquisition: Profit

Loss

From the inner optimization problem in Equation (2.6), the price set by firm i in sector
k is p∗ki = E[p⋄ki|Iki], where p⋄ki denotes the profit-maximizing price (details can be found
above in B.1). Then, we follow Mackowiak and Wiederholt (2009) and define the loss in
profits caused by a suboptimal price set by the inattentive decision-maker as

vki(p⋄ki, p, y, ak)− vki(p∗ki, p, y, ak) (C.19)

=
1 − ϵ

2
(p⋄ki)

2 + (ϵ − 1)p⋄ki p − (ϵ − 1)p⋄kiak + (ϵ − 1)p⋄kiy

− 1 − ϵ

2
(p∗ki)

2 − (ϵ − 1)p∗ki p + (ϵ − 1)p∗kiak − (ϵ − 1)p∗kiy

=
1 − ϵ

2

[
(p⋄ki)

2 − (p∗ki)
2
]
+ (ϵ − 1)(p + y − ak) (p⋄ki − p∗ki) ,

=
ϵ − 1

2
(p⋄ki − p∗ki)

2 (C.20)

where the first equality follows from Equation (C.17) and the second equality follows
from Equation (C.18).

C.3 Solution of the Model

The solution for a given choice of price index stabilization rule ω1 and ω2 is obtained
as follows. First, we normalize the policy rule as follows: ω1

ω1+ω2
p1 + (1 − ω1

ω1+ω2
)p2 = 0

and define ω = ω1
ω1+ω2

.19 Second, given the precision of signals, we solve the model to

19We exclude the parameter region where ω1 + ω2 = 0 throughout the analysis.
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obtain the pricing functions governed by the Kalman gains. Then, substitute the pricing
functions into the firms’ attention choice problem and solve for the optimal attention
choice.

Specifically, given the precision of firms’ signals, we conjecture the following policy
functions:

p∗1i = φ1E(u|s1i) p∗2i = −φ2E(u|s2i) x = ϕxu, (C.21)

where firms update their beliefs according to (2.21). The conjectured solution is motivated
by the fact that the solution must be linear in a linearized model, and firms’ optimal
actions are linear functions of their perceived state of the world.

The policy functions must satisfy firms’ price-setting rules (B.3), the belief updating
rule (2.21), and the monetary policy rule (2.22). Therefore, the solution must satisfy the
following equations that characterize firms’ responsiveness to shocks:

φ1 =
2(1 − θ2)(1 − ω)K2

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
, (C.22)

φ2 =
2(1 − θ1)ωK1

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
, (C.23)

and ϕx = (1−θ2)(1−ω)K2−(1−θ1)ωK1
(1−θ2)(1−ω)K2+(1−θ1)ωK1

− (1−θ1)(1−θ2)(1−ω)−(1−θ1)(1−θ2)ω
(1−θ2)(1−ω)K2+(1−θ1)ωK1

K1K2. Equations (C.21)
and (B.4) imply that p⋄ki = φku for k = 1, 2.

With policy functions and the information flow constraint (2.13), the optimal amount
of information (2.19) can be rewritten as:

κ∗ki = arg min
κki

(ϵ − 1)
2

φ2
k2−2κki σ2

u + λ f (κki). (C.24)

In the baseline model, following Paciello and Wiederholt (2014), we assume an exponen-
tial cost function f (κki) = 22κki because of its analytical convenience. Our findings are
robust to alternative cost functions.

The optimal attention choice is associated with the following amount of attention (κki):

κki = max

1
2

log2

(
(ϵ − 1)φ2

kσ2
u

2λ

) 1
2

, 0

 (C.25)

Note that the optimal amount of information is equal across price-resetting firms within
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a sector. That is, κki = κk. Accordingly, the optimal conditional uncertainty and Kalman
gain can be written as :

σ̂2
u,ki = min


(

2λσ2
u

(ϵ − 1)φ2
k

) 1
2

, σ2
u

 , (C.26)

Kk = max

1 −
(

2λ

(ϵ − 1)φ2
kσ2

u

) 1
2

, 0

 . (C.27)

Note that the amount of attention κki and the Kalman gains (Kk) must be non-negative.
Finally, we obtain a system of equations for φ1 and φ2 by substituting Equation (C.27)

into Equations (C.22) and (C.23).
To understand the parameters that determine the degree of information frictions, it is

useful to introduce the following definition:

Ks ≡ 1 −
(

2λ

(ϵ − 1)σ2
u

) 1
2

. (C.28)

Ks represents the Kalman gain selected by firms in a counterfactual symmetric economy
with θ1 = θ2 and ω1 = 0.5. The analytical expression (C.28) indicates that the degree of
information frictions is proportional to the cost of information acquisition: Ks decreases
as λ increases.

C.3.1 Detailed Derivations of the Policy functions

We employ the method of undetermined coefficients to determine the policy functions.
We guess and verify these function forms as follows:

p∗1i = ϕ1s1i

p∗1 = ϕ1u

p∗2i = −ϕ2s2i

p∗2 = −ϕ2u

x = ϕxu.
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Given our guesses, the following equations must hold:

ϕ1s1i = E
[

1
2
(1 − θ1)ϕ1u − 1

2
(1 − θ2)ϕ2u + ϕxu + u|s1i

]
(C.29)

− ϕ2s2i = E
[

1
2
(1 − θ1)ϕ1u − 1

2
(1 − θ2)ϕ2u + ϕxu − u|s2i

]
, (C.30)

Thus, we have:

ϕ1 =
1
2
(1 − θ1)ϕ1K1 −

1
2
(1 − θ2)ϕ2K1 + ϕxK1 + K1 (C.31)

− ϕ2 =
1
2
(1 − θ1)ϕ1K2 −

1
2
(1 − θ2)ϕ2K2 + ϕxK2 − K2, (C.32)

where K1 and K2 are Kalman gains in sector 1 and 2, respectively. We assume the central
bank uses a price stabilization monetary policy:

1
2
(1 − θ1)ωϕ1u − 1

2
(1 − θ2)(1 − ω)ϕ2u = 0, (C.33)

From this equation, we obtain:

ϕ1 =
(1 − θ2)(1 − ω)

(1 − θ1)ω
ϕ2 (C.34)

Plugging equation (C.34) into (C.31) and (C.32), we get

(1 − θ2)(1 − ω)

(1 − θ1)ω
ϕ2 =

1
2
(1 − θ1)

(1 − θ2)(1 − ω)

(1 − θ1)ω
ϕ2K1 −

1
2
(1 − θ2)ϕ2K1 + ϕxK1 + K1,

(C.35)

− ϕ2 =
1
2
(1 − θ1)

(1 − θ2)(1 − ω)

(1 − θ1)ω
ϕ2K2 −

1
2
(1 − θ2)ϕ2K2 + ϕxK2 + K2 (C.36)

Combining these two equations above, we can derive

ϕ1 =
2(1 − θ2)(1 − ω)K1K2

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
, (C.37)

ϕ2 =
2(1 − θ1)ωK1K2

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
. (C.38)
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Plugging the two results into either equation (C.35) or equation (C.36), we obtain

ϕx =
(1 − θ2)(1 − ω)K2 − (1 − θ1)ωK1

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
− (1 − θ1)(1 − θ2)(1 − ω)− (1 − θ1)(1 − θ2)ω

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
K1K2

(C.39)
Substituting the values of ϕ1, ϕ2, and ϕx into the profit-maximizing price of firm i in sector
1, we have

p⋄1i =
2(1 − θ2)(1 − ω)K2

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
u, (C.40)

and
p∗1i =

2(1 − θ2)(1 − ω)K2

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
K1s1i, (C.41)

This equation (C.41) verifies our initial guesses. Furthermore, we define φ1 and φ2 as

φ1 =
ϕ1

K1
=

2(1 − θ2)(1 − ω)K2

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
, (C.42)

φ2 =
ϕ2

K2
=

2(1 − θ1)ωK1

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
. (C.43)

Note that φ1 + φ2 = 2.

D Propositions and Lemmas and Ttheir Proofs

D.1 Lemma D.1

The Optimal Choice of Signals To simplify the presentation of the model, we have
stated that, in the model, firms choose to allocate attention to one signal, equation (2.17),
out of a continuum of signals (2.9). We now establish this result.

Lemma D.1. Consider the baseline economy with a general signal structure where firms have
access to a continuum of signals of the functional form: s⋄ki = M⋄

k a + e⋄ki for any M⋄
ki and

variance-covariance matrix Σ⋄
e,k. A firm ki optimally chooses to narrow its attention to one signal:

ski = u + eki, eki ∼ N(0, σ2
e,k).

Proof. The proof closely follows Mondria (2010) and Li and Wu (2016). Let the signal
structure of agents have the following general form

s⋄ki = M⋄
k a + e⋄ki (D.1)
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where a = (a1, a2)
′ is the vector of sectoral shocks with variance-covariance matrix Σaa,

s⋄ki = (ski,1, ski,2)
′ is the vector of signals and M⋄

ki is 2 × 2 matrix as the weights of these

shocks. The vector of observational errors e⋄ki =
(

e⋄1,ki, e⋄2,ki

)′
, which follows a 2-dimensional

Gaussian distribution with variance-covariance matrix Σ⋄
e,k.

In the following steps, we will show that, given the general signal structure (D.1), the
agents will optimally choose the signal structure in the form:

ski = u + eki (D.2)

Step 1 We first take a linear transformation of the signal structure (D.1) so that the
variance-covariance matrix of the error term in the new signal is diagonal. Since the
variance-covariance matrix Σ⋄

e,k is symmetric and positive semi-definite, we can always
find an orthogonal matrix Bk such that

Σ⋄
e,k = BkΛkB′

k (D.3)

where Λk is a diagonal matrix and B′
k = B−1

k . First, we transform the signal linearly as
follows:

s̃∗ki = B−1
k s⋄ki (D.4)

= B−1
k M⋄

k a + B−1
k e⋄ki (D.5)

The variance-covariance matrix of B−1
k e⋄ki is a diagonal matrix Λk.

Then, we construct new signals ski of the following form:

ski = Mka + eki

where Mk = DB−1
k M⋄

k , eki = DB−1
k e⋄ki, and D is a diagonal non-singular matrix. We can

select D such that the weighting matrix Mk is normalized to be Mk =

[
1 mk,1

1 mk,2

]
. The

variance-covariance matrix of eki is Σe,k.
The linear transform does not alter the mutual information. In other words, the new

signals ski satisfies the information capacity constraint and results in the same equilib-
rium.

Step 2 In the second step, we proceed to show that firms choose to observe only one
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signal. We first describe the information capacity of firms.
Given a maximal attention κk, the information constraint for firms in sector k follows

|MkΣaaM ′
k + Σe,k|

|Σe,k|
≤ 22κk , (D.6)

where | · | denotes the determinant of a matrix. It follows that

σ2
a1 + m2

k,1σ2
a2

σ2
e1,k

+
σ2

a1 + m2
k,2σ2

a2

σ2
e2,k

+
(mk,1 − mk,2)

2 σ2
a1σ2

a2

σ2
e1,kσ2

e2,k
≤ 22κk . (D.7)

where σ2
e1,k and σ2

e2,k are diagonal elements of Σe,k,and σ2
a1 and σ2

a2 are diagonal items of
Σaa. The information constraint is binding in equilibrium can be rewritten compactly in
terms of σ2

e1,k and σ2
e2,k as yk,1σ−2

e1,k + yk,2σ−2
e2,k + yk,3σ−2

e1,kσ−2
e2,k = yk,4, where yk,1, yk,2, yk,3 and

yk,4 are positive real numbers and defined as

yk,1 = σ2
a1 + m2

k,1σ2
a2,

yk,2 = σ2
a1 + m2

k,2σ2
a2,

yk,3 = (mk,1 − mk,2)
2 σ2

a1σ2
a2,

yk,4 = 22κk .

Next, we describe the optimization problem of firms. Given the information capacity
κk, firm i in sector k minimizes the profit loss function E

(
(p∗ki − p⋄ki)

2 | ski
)

subject to the
information constraint (D.6).

Assume that in equilibrium p⋄ki = Φp⋄k a, where Φp⋄k =
(

ϕp⋄k ,1, ϕp⋄k ,2

)
. This can be easily

verified later. 20 Using the information constraint (D.6) and the conjectured equilibrium

20We will show that p⋄ki is actually a function of u, defined as 1
2 (a2 − a1), as shown later.

60



for p⋄ki, we derive the profit loss function:

E
(
(p∗ki − p⋄ki)

2 | ski
)

= Var
(

p⋄ki | ski
)

= Φp⋄k ΣaaΦ′
p⋄k
− Φp⋄k ΣaaM ′

k (MkΣaaM ′
k + Σe,k)

−1 MkΣaaΦ′
p⋄k

= Φp⋄k ΣaaΦ′
p⋄k
− Φp⋄k ΣaaM ′

k
Tr(MkΣaa M ′

k+Σe,k)1−(MkΣaa M ′
k+Σe,k)

22κk det(Σk,e)
MkΣaaΦ′

p⋄k

= xk,0 + xk,1σ−2
e1,k + xk,2σ−2

e2,k + x3σ−2
e1,kσ−2

e2,k

where the first equality uses the pricing equation p∗ki = E
(

p⋄ki | ski
)
, the second equality

uses the equilibrium solution, the third equality uses equation (D.6) and inverse operation
of a matrix, and the fourth equality is obtained with some algebra. Tr means the trace of
a matrix and 1 is 2 × 2 identity matrix. Coefficients xk,0, xk,1, , xk,2 and xk,3 are all positive
real numbers:

xk,0 = ϕ2
1,p⋄k

σ2
a1 + ϕ2

2,p⋄k
σ2

a2

xk,1 = 2−2κk
(

ϕ1,p⋄k σ2
a1 + mk,1ϕ2,p⋄k σ2

a2

)2

xk,2 = 2−2κk
(

ϕ1,p⋄k σ2
a1 + mk,2ϕ2,p⋄k σ2

a2

)2

xk,3 = 2−2κk (mk,1 − mk,2)
2 σ2

a1σ2
a2

(
ϕ2

1,p⋄k
σ2

a2 + ϕ2
2,p⋄k

σ2
a2

)
.

Therefore, firms’ attention allocation problem can be reformulated as

min
σ2

e1,k,σ2
e1,k

xk,0 + xk,1σ−2
e1,k + xk,2σ−2

e2,k + xk,3σ−2
e1,kσ−2

e2,k

s.t. yk,4 = yk,1σ−2
e1,k + yk,2σ−2

e2,k + yk,3σ−2
e1,kσ−2

e2,k,

Substituting constraints into the objective function, we obtain

min
σ−2

e1,k∈
[

0,
yk,4
yk,1

] xk,0 + xk,1σ−2
e1,k +

(
xk,1 + xk,3σ−2

e1,k

) yk,4 − yk,1σ−2
e1,k

yk,2 + yk,3σ−2
e1,k
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The second-order condition is

(y1y2 + y3y4)

(y2 + y3z1)3 (x2y3 − y2x3)

= −2−2κk (mk,1 − mk,2)
2 σ4

a1σ4
a2

(
ϕ1,p⋄k mk,2 − ϕ2,p⋄k

)2

< 0.

The objective function is strictly concave over a compact set
[
0, yk,4

yk,1

]
. There exist only

corner solutions, which implies that firms choose to observe only one signal. The firms
choose to observe either signal ski,1 (i.e. σ−2

e1,k = yk,4/yk,1, σ−2
e2,k = 0) or signal ski,2 (i.e.

σ−2
e1,k = 0, σ−2

e2,k = yk,4/yk,2). Without loss of the generality, we assume firms choose to
observe:

ski = a1 + mk,1a2 + eki

= M̃ka + eki

where M̃k = (1, mk,1).
Step 3: In the third step, we characterize the optimal information structure that firms

choose to observe. Specifically, we solve for the optimal weights M̃k and variance σ2
e for

firms in sector k as follows:

min
mk,1,σ2

e

Φp⋄k ΣaaΦ′
p⋄k
−

(
Φp⋄k ΣaaM̃k

′)2

M̃kΣaaM̃k
′
+ σ2

e

s.t.
M̃kΣaaM̃k

′
+ σ2

e
σ2

e
= 22κk

The solution is

mk,1 =
ϕ2,p⋄k
ϕ1,p⋄k

σ2
e =

1
22κk − 1

M̃kΣaaM̃k
′.

Thus M̃k =

(
1,

ϕ2,p⋄k
ϕ1,p⋄k

)
. Take linear transform of the signal, it turns out that the optimal

signal for firms in sector k is a signal about p⋄ki =
(

ϕp⋄k ,1, ϕp⋄k ,2

)
a. With a little abuse of
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notation, it is

ski = p⋄ki + eki.

Step 4 In the last step, we show that p⋄ki is a linear function of u and the optimal signal
for firms is a signal about u. Remember that u ≡ 1

2(a2 − a1). Given the information
structure (D.8), and the systems of the equations

p∗ki = E (p⋄ki|ski)

p⋄1i = p + x + u

p⋄2i = p + x − u

0 = ωp1 + (1 − ω)p2

pk = (1 − θk)
∫

p∗kidi,

p⋄ki is linear function of u. Thus, by the linear transformation, the optimal signal is a signal
about u equivalently. With a little abuse of notation, it is

ski = u + eki.

D.2 Proof of Proposition 1

Proof. For a re-optimizing firm, its optimal attention problem leads to

f
′
(κ = κ1) =

(ϵ − 1)σ2
u

λ
φ2

12−2κ1 ln2, (D.8)

f
′
(κ = κ2) =

(ϵ − 1)σ2
u

λ
φ2

22−2κ2 ln2 (D.9)

In addition, we already have

φ1 =
2(1 − θ2)(1 − ω)K2

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
(D.10)

φ2 =
2(1 − θ1)ωK1

(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1
, (D.11)
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where

K1 = 1 − 2−2κ1

K2 = 1 − 2−2κ2 .

Let us focus on sector 1 without loss of generality. First, note that if the information
friction is exogenous, it is straightforward to show that ∂φ1

∂θ1
> 0. However, due to ratio-

nal inattention, the information choice and the policy function are jointly determined. In
what follows, we demonstrate that this property holds under certain conditions. More-
over, we establish this result using a proof by contradiction.

In the following, to simplify notation, we use f
′
(κ1) to represent f

′
(κ = κ1), and f

′′
(κ1)

to represent f
′′
(κ = κ1), respectively. Take derivative with respect to θ1 for (D.8):

(ϵ − 1)σ2
u

λ
22κ1

(
f
′′
(κ1) + 2ln2 f

′
(κ1)

) ∂κ1

∂θ1
= 2φ1

∂φ1

∂θ1

We have assumed that f
′
(κ) > 0. In addition, the policy function φ1 is positive and

ϵ > 1 is a standard calibration. Thus, if and only if f
′′
(κ)

f ′ (κ)
> −2ln2, we have f

′′
(κ1) +

2ln2 f
′
(κ1) > 0, and ∂κ1

∂θ1
has the same sign as ∂φ1

∂θ1
. Similarly, ∂κ2

∂θ1
has the same sign as ∂φ2

∂θ1
if

and only if f
′′
(κ)

f ′ (κ)
> −2ln2.

Take the derivative of φ1 with respect to θ1 with equation (D.10), its numerator is
(ignoring the denominator because we care about its sign and the denominator must be
positive):

2(1 − θ2)(1 − ω)
∂K2

∂θ1
[(1 − θ2)(1 − ω)K2 + (1 − θ1)ωK1]

−
[
(1 − θ2)(1 − ω)

∂K2

∂θ1
+ (1 − θ1)ω

∂K1

∂θ1
− ωK1

]
2(1 − θ2)(1 − ω)K2

= 2(1 − θ2)(1 − ω)ω

[
∂K2

∂θ1
(1 − θ1)K1 − (1 − θ1)

∂K1

∂θ1
K2 + K1K2.

]
(D.12)

We now demonstrate ∂K1
∂θ1

> 0, using the proof by contradiction. Otherwise, suppose
∂K1
∂θ1

< 0, then ∂φ1
∂θ1

< 0. Thus ∂φ2
∂θ1

> 0 as a result of φ1 + φ2 = 2, and hence ∂K2
∂θ1

> 0.

However, ∂K2
∂θ1

> 0 and ∂K1
∂θ1

< 0 would imply that ∂φ1
∂θ1

> 0 as can be seen with equation

(D.12), which contradicts ∂φ1
∂θ1

< 0. Therefore, ∂K1
∂θ1

> 0 and ∂φ1
∂θ1

> 0.
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D.3 Proof of Lemma 3.1

Proof. We first characterize the equilibrium under the Ramsey optimal monetary policy
and then show that the equilibrium can be implemented by a simple price stabilization
rule in the form ω∗

1 p1 + ω∗
2 p2 = 0.

As defined in section 2.4, the Ramsey policy optimally targets the aggregate nominal
demand, given by p + x = ϕu, by choosing the optimal ϕ to minimize the unconditional
welfare loss.

Step 1: Given ϕ, all other endogenous variables are determined. Specifically,

p∗1i = (ϕ + 1)E[u|I1i]

p∗2i = (ϕ − 1)E[u|I2i]

The Kalman gain is

Kk = 1 −
(

2λ

(ϵ − 1)φ2
kσ2

u

) 1
2

= 1 − 1 − Ks

φk
(D.13)

where
φ1 = ϕ + 1, φ2 = 1 − ϕ. (D.14)

And

Ks ≡ 1 −
(

2λ

(ϵ − 1)σ2
u

) 1
2

. (D.15)

Here we focus on the parameter region for λ that Kk > 0. Note that

(ϕ + 1)K1 = φ1

(
1 − 1 − KS

φ1

)
= φ1 − 1 + KS = ϕ + KS (D.16)

(ϕ − 1)K2 = −φ2

(
1 − 1 − KS

φ2

)
= −φ2 + 1 − KS = ϕ − Ks (D.17)

The total welfare loss function can be decomposed into four parts: (1) price dispersion
within sectors due to sticky prices LCalvo, (2) price dispersion within the sector due to
dispersed information LDS, (3) output gap Lx, and (4) relative price gap across sectors
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Lrp. The total welfare loss function is

Ltotal = LCalvo + LDS + Lx + Lrp

where

LCalvo =
ε

2

[
(1 − θ1)θ1(ϕ + 1)2K2

1σ2
u + (1 − θ2)θ2(ϕ − 1)2K2

2σ2
u

]
LDS =

ε

2

[
(1 − θ1)(ϕ + 1)2K1σ2

e,1 + (1 − θ2)(ϕ − 1)2K2
2σ2

e,2

]
Lx = σ2

u

[(
1 − 1 − θ1

2
K1 −

1 − θ2

2
K2

)
ϕ +

1 − θ2

2
K2 −

1 − θ1

2
K1

]2

Lrp =
η

4
σ2

u

{[
(1 − θ1)K1 − (1 − θ2)K2

]
ϕ + (1 − θ1)K1 + (1 − θ2)K2 − 2

}2

Step 2: Second, we determine the optimal ϕ that minimizes the total welfare loss. To do
this, we calculate the first-order derivative of the total welfare loss, Ltotal, with respect to
ϕ and set it equal to zero:

∂Ltotal
∂ϕ

=
∂LCalvo

∂ϕ
+

∂LDS

∂ϕ
+

∂Lx

∂ϕ
+

∂Lrp

∂ϕ
= 0

Let ϕ∗ be the solution to the equation D.4, we have

ϕ∗ =
D2

D1

where D1 and D2 are defined as follows:

D1 ≡ ε
[
(1 − θ1)θ1 + (1 − θ2)θ2

]
+

1
2
(θ1 + θ2)

2 +
η

2
(θ2 − θ1)

2 (D.18)

−D2 ≡ ε

[
(1 − θ1)

(1 − KS

2
+ θ1KS

)
− (1 − θ2)

(1 − KS

2
+ θ2KS

)]
(D.19)

+
1
2
(θ1 + θ2)(θ1 − θ2)KS (D.20)

+ η

[(
1 − θ1 + θ2

2

)
KS − 1

]
(θ2 − θ1) (D.21)
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Step 3: Third, we derive the optimal ω∗
1 and ω∗

2 to implement the same equilibrium
allocation as that under Ramsey optimal policy. The price index policy is specified as
follows:

ω1p1 + ω2p2 = 0 (D.22)

Let p1 and p2 be the allocation under the Ramsey optimal policy; we can always find a
ω∗

1 and ω∗
2 such that (D.22) holds. Under the optimal policy, p1 = (1− θ1)(ϕ + 1)K1u and

p2 = (1 − θ2)(ϕ − 1)K2u,
Then, we have

ω∗
1(1 − θ1)(ϕ + 1)K1u + ω∗

2(1 − θ2)(ϕ − 1)K2u = 0

Use the conditions (D.13) and (D.55), We can derive that

ω∗
1

ω∗
2
=

(1 − θ2)(KS − ϕ)

(1 − θ1)(KS + ϕ)
=

(1 − θ2)(D1KS − D2)

(1 − θ1)(D1KS + D2)

The price weight ω∗
1 and ω∗

2 are not unique. Without the loss of generality, we choose

ω∗
1 = (1 − θ2)(D1KS − D2)

ω∗
2 = (1 − θ1)(D1KS + D2)

Substitute D1 and D2 using (D.18) and (D.21). Then, we have

ω∗
1 = (1− θ2)

{
ε

[
(θ2 − θ1)

1 − KS

2
+(1− θ1)2θ1KS

]
+(θ1 + θ2)θ1KS + η

[
(1− θ1)KS − 1

]
(θ2 − θ1)

}

ω∗
2 = (1− θ1)

{
ε

[
(θ1 − θ2)

1 − KS

2
+(1− θ2)2θ2KS

]
+(θ1 + θ2)θ2KS + η

[
(1− θ2)KS − 1

]
(θ1 − θ2)

}
.

D.4 Proof of Proposition 2

Proof. We follow the same procedure in D.3 to derive the optimal price index to replicate
the allocations under Ramsey optimal policy. Then we show that ω∗

1 < ω∗
2 if θ1 < θ2.
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Step 1 : Given ϕ, all other endogenous variables are determined and can be derived.
Specifically,

p∗1i = (ϕ + 1)E[u|I1i]

p∗2i = (ϕ − 1)E[u|I2i]

Given ϕ, we can derive solutions for all endogenous variables. Then, we substitute the
solutions into the total welfare loss function.

The total welfare loss function is shown as follows

Ltotal = LCalvo + LDS + Lx + Lrp

where
LCalvo =

ϵ

2

{
(1 − θ1)θ1(ϕ + 1)2K2

1σ2
u + (1 − θ2)θ2(ϕ − 1)2K2

2σ2
u

}
LDS =

ϵ

2

{
(1 − θ1)(ϕ + 1)2K2

1σ2
e,1 + (1 − θ2)(ϕ − 1)2K2

2σ2
e,2

}
Lx =

(
ϕ − 1 − θ1

2
K1ϕ − 1 − θ1

2
K1 −

1 − θ2

2
K2ϕ +

1 − θ2

2
K2

)2

σ2
u

Lrp =
η

4
E
{
(p1 − p2 − 2u)2

}
=

η

4
{[(1 − θ1)K1 − (1 − θ2)K2] ϕ + (1 − θ1)K1 + (1 − θ2)K2 − 2}2 σ2

u

Step 2 Second, we determine the optimal ϕ that minimizes the total welfare loss. To do
this, we calculate the first-order derivative of the total welfare loss, Ltotal, with respect to
ϕ and set it equal to zero:

∂Ltotal
∂ϕ

=
∂LCalvo

∂ϕ
+

∂LDS

∂ϕ
+

∂Lx

∂ϕ
+

∂Lrp

∂ϕ
= 0

The optimal ϕ∗ is given by:

ϕ∗ =
D2

D1
≡ −(2A2 +

η
2 B2 + ϵC2)

2A1 +
η
2 B1 + ϵC1
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where

C1 = [1 − (1 − θ1)K1] (1 − θ1)K1 + [1 − (1 − θ2)K2] (1 − θ2)K2

C2 = [1 − (1 − θ1)K1] (1 − θ1)K1 − [1 − (1 − θ2)K2] (1 − θ2)K2

A1 =

(
1 − 1 − θ1

2
K1 −

1 − θ2

2
K2

)2

A2 =

(
1 − θ2

2
K2 −

1 − θ1

2
K1

)(
1 − 1 − θ1

2
K1 −

1 − θ2

2
K2

)

B1 = [(1 − θ1)K1 − (1 − θ2)K2]
2

B2 = [(1 − θ1)K1 + (1 − θ2)K2 − 2] [(1 − θ1)K1 − (1 − θ2)K2]

Step 3 Third, we find the optimal ω∗
1 and ω∗

2 to implement the allocation under the
optimal monetary policy. The price index policy is specified as follows:

ω1p1 + ω2p2 = 0 (D.23)

Let p1 and p2 be the allocation under the Ramsey optimal policy; we can always find a ω∗
1

and ω∗
2 such that (D.23) holds. Under the optimal policy, p1 = (1 − θ1)(ϕ

∗ + 1)K1u and
p2 = (1 − θ2)(ϕ

∗ − 1)K2u, Then, we have

ω∗
1(1 − θ1)(ϕ + 1)K1u + ω∗

2(1 − θ2)(ϕ − 1)K2u = 0

Therefore,
ω∗

1
ω∗

2
= − (1 − θ2) (ϕ

∗ − 1)K2

(1 − θ1) (ϕ∗ + 1)K1
=

(D1 − D2) (1 − θ2)K2

(D1 + D2) (1 − θ1)K1

Without loss of generality, we choose

ω∗
1 = (D1 − D2) (1 − θ2)K2

ω∗
2 = (D1 + D2)(1 − θ1)K1
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If K1 = K2 = K, then we have the optimal price index:

ω∗
1 = 2ϵ(1 − θ1)K2 [1 − K + θ1K] (1 − θ2)

+ 2
(

1 − 1 − θ1

2
K − 1 − θ2

2
K
)
[1 − (1 − θ1)K] (1 − θ2)K

+
η

2
[(1 − θ1)K − (1 − θ2)K] [2(1 − θ1)K − 2] (1 − θ2)K

ω∗
2 = 2ϵ(1 − θ2)K2 [1 − K + θ2K] (1 − θ1)

+ 2
(

1 − 1 − θ1

2
K − 1 − θ2

2
K
)
[1 − (1 − θ2)K] (1 − θ1)K

+
η

2
[(1 − θ1)K − (1 − θ2)K] [−2(1 − θ2)K + 2] (1 − θ1)K.

Step 4 Finally, once the expression for the optimal price index is derived, it follows
directly that if θ1 < θ2, then ω∗

1 < ω∗
2 . This completes the proof.

D.5 Proof of Proposition 3

Proof. From D.3, we have

ω∗
1 = (1− θ2)

{
ε

[
(θ2 − θ1)

1 − KS

2
+(1− θ1)2θ1KS

]
+(θ1 + θ2)θ1KS + η

[
(1− θ1)KS − 1

]
(θ2 − θ1)

}

ω∗
2 = (1− θ1)

{
ε

[
(θ1 − θ2)

1 − KS

2
+(1− θ2)2θ2KS

]
+(θ1 + θ2)θ2KS + η

[
(1− θ2)KS − 1

]
(θ1 − θ2)

}
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The difference between ω∗
1 and ω∗

2 :

ω∗
1 − ω∗

2 = ε

[
2(1 − θ1)(1 − θ2)(θ1 − θ2)KS − (2 − θ1 − θ2)(θ1 − θ2)

1 − Ks

2

]
+ (θ1 − θ2)(θ1 + θ2)KS

+ η(θ1 − θ2)
[
− (1 − θ2)(1 − θ1)2KS + (2 − θ1 − θ2)

]
= ε(θ1 − θ2)

[
2(1 − θ1)(1 − θ2)KS − (2 − θ1 − θ2)

1 − Ks

2

]
+ (θ1 − θ2)(θ1 + θ2)KS

+ η(θ1 − θ2)
[
− (1 − θ2)(1 − θ1)2KS + (2 − θ1 − θ2)

]
Then, it is straightforward to show that given θ1 < θ2,

ω∗
1 > ω∗

2 if and only if Ks < K,

where

K =
( ϵ

2 − η)(2 − θ1 − θ2)
ϵ
2(2 − θ1 − θ2) + 2(ϵ − η)(1 − θ1)(1 − θ2) + (θ1 + θ2)

.

D.6 Proof of Lemmma 3.2

Proof. We can repeat the procedure in (D.4) to derive the optimal index for each compo-
nent in the welfare loss. If information frictions are exogenous, the optimal index is given
by:

ω∗
1,Calvo = 2ϵ(1 − θ1)K2 [θ1K] (1 − θ2) (D.24)

ω∗
1,DispB = 2ϵ(1 − θ1)K2 [1 − K] (1 − θ2) (D.25)

ω∗
1,OutputGap = 2

(
1 − 1 − θ1

2
K − 1 − θ2

2
K
)
[1 − (1 − θ1)K] (1 − θ2)K (D.26)

ω∗
1,RPGap =

η

2
[(1 − θ1)K − (1 − θ2)K] [2(1 − θ1)K − 2] (1 − θ2)K (D.27)
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ω∗
2,Calvo = 2ϵ(1 − θ2)K2 [θ2K] (1 − θ1) (D.28)

ω∗
2,DispB = 2ϵ(1 − θ2)K2 [1 − K] (1 − θ1) (D.29)

ω∗
2,OutputGap = 2

(
1 − 1 − θ1

2
K − 1 − θ2

2
K
)
[1 − (1 − θ2)K] (1 − θ1)K (D.30)

ω∗
2,RPGap =

η

2
[(1 − θ1)K − (1 − θ2)K] [−2(1 − θ2)K + 2] (1 − θ1)K (D.31)

From above equations, it is straightforward to show that if θ1 < θ2 and K > 0, then

• ω∗
1,Calvo < ω∗

2,Calvo, ω∗
1,OutputGap < ω∗

2,OutputGap, and ω∗
1,RPGap < ω∗

2,RPGap;

• ω∗
1,DispB = ω∗

2,DispB.

If the information frictions are endogenous, the optimal index is given by:

ω∗
1,Calvo = (1 − θ2)ε(1 − θ1)2θ1KS (D.32)

ω∗
1,DispB = (1 − θ2)ε

[
(θ2 − θ1)

1 − KS

2

]
(D.33)

ω∗
1,OutputGap = (1 − θ2)(θ1 + θ2)θ1Ks (D.34)

ω∗
1,RPGap = (1 − θ2)η

[
(1 − θ1)KS − 1

]
(θ2 − θ1) (D.35)

ω∗
2,Calvo = (1 − θ1)ε(1 − θ2)2θ2KS (D.36)

ω∗
2,DispB = (1 − θ1)ε

[
(θ1 − θ2)

1 − KS

2

]
(D.37)

ω∗
2,OutputGap = (1 − θ1)(θ1 + θ2)θ2Ks (D.38)

ω∗
2,RPGap = (1 − θ1)η

[
(1 − θ2)KS − 1

]
(θ1 − θ2) (D.39)

Therefore, it is straightforward to show that if θ1 < θ2, then

• ω∗
1,Calvo < ω∗

2,Calvo, ω∗
1,OutputGap < ω∗

2,OutputGap, and ω∗
1,RPGap < ω∗

2,RPGap;

• ω∗
1,DispB > ω∗

2,DispB.

Moreover, from the equation below, we can see the difference between ω∗
1,DispB and ω∗

2,DispB

is amplified when KS is smaller.

ω∗
1,DispB − ω∗

2,DispB = ϵ(θ2 − θ1)
1 − Ks

2
(2 − θ2 − θ1) (D.40)
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D.7 Proof of Corollary 4

Proof. From D.5, the difference between ω∗
1 and ω∗

2 is:

ω∗
1 − ω∗

2 = ε

[
2(1 − θ1)(1 − θ2)(θ1 − θ2)KS − (2 − θ1 − θ2)(θ1 − θ2)

1 − Ks

2

]
+ (θ1 − θ2)(θ1 + θ2)KS

+ η(θ1 − θ2)
[
− (1 − θ2)(1 − θ1)2KS + (2 − θ1 − θ2)

]
= ε(θ1 − θ2)

[
2(1 − θ1)(1 − θ2)KS − (2 − θ1 − θ2)

1 − Ks

2

]
+ (θ1 − θ2)(θ1 + θ2)KS

+ η(θ1 − θ2)
[
− (1 − θ2)(1 − θ1)2KS + (2 − θ1 − θ2)

]
Then, it is straightforward to show that ,∀θ1, θ2, ω∗

1 = ω∗
2 if Ks = K, where

K =
( ϵ

2 − η)(2 − θ1 − θ2)
ϵ
2(2 − θ1 − θ2) + 2(ϵ − η)(1 − θ1)(1 − θ2) + (θ1 + θ2)

.

D.8 Proof of Proposition 5

Proof. In the analysis below, we focus on the case where the solution is interior. The
optimal attention choice problem leads to the following equations:

K1 = 1 − 1 − Ks

φ1
(D.41)

K2 = 1 − 1 − Ks

φ2
. (D.42)

where Ks = 1 −
(

2λ
(ϵ−1)σ2

u

) 1
2 .

The price stabilization policy indicates that

ω (1 − θ1) φ1K1 − (1 − ω) (1 − θ2) φ2K2 = 0 (D.43)
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where ω = ω1
ω1+ω2

. Note that

φ1 + φ2 = 2 (D.44)

From equations (D.41), (D.42), (D.43), and (D.44), we can solve for K1, K2, φ1, and φ2:

K1 =
2 (1 − ω) (1 − θ2)Ks

(1 − ω) (1 − θ2) (1 + Ks) + ω (1 − θ1) (1 − Ks)
(D.45)

K2 =
2ω (1 − θ1)Ks

(1 − ω) (1 − θ2) (1 − Ks) + ω (1 − θ1) (1 + Ks)
. (D.46)

It is clear that ∂K1
∂ω < 0. In addition, ∂φ1

∂ω < 0 due to equation (D.41), and ∂σe,1
∂ω > 0

because σ2
e,1 = ( 1

K1
− 1)σ2

u. Since κ1 is increasing in K1, we have ∂κ1
∂ω < 0. This completes

the proof of Proposition 5.

D.9 Interior Solutions and Corner Solutions

First, we list all of the conditions we need. We have proved that Kalman gains are as
follows:

K1 = max{ 2 (1 − ω) (1 − θ2)Kss

(1 − ω) (1 − θ2) (1 + Kss) + ω (1 − θ1) (1 − Kss)
, 0} (D.47)

≡ max{Kpre
1 , 0} (D.48)

K2 = max{ 2ω (1 − θ1)Kss

(1 − ω) (1 − θ2) (1 − Kss) + ω (1 − θ1) (1 + Kss)
, 0} (D.49)

≡ max{Kpre
2 , 0} (D.50)

where we have used Kpre
1 and Kpre

2 to represent the first term in the two brackets to sim-
plify the illustration. In addition, we have represented Kalman gains as function of policy
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function φ1 and φ2 as in section C.3:

K1 = max

{
1 − λ

2ln(2)(1 − θ1)φ2
1σ2

u
, 0

}
(D.51)

K2 = max

{
1 − λ

2ln(2)(1 − θ2)φ2
2σ2

u
, 0

}
. (D.52)

And the monetary policy function follows

1
2
(1 − θ1)ωφ1K1u − 1

2
(1 − θ2)(1 − ω)φ2K2u = 0, (D.53)

Step 1: Suppose ω ̸= 0, 1. If attention problems for the sector 1 is at the corner solution,
then the attention choice for sector 2 must be the corner solution as well: if K1 = 0, then
K2 = 0. This is proven by contradiction: otherwise, it must be that φ2 = 0, K2 ̸= 0
(fixing other parameters) as implied from the monetary policy (D.53). This contradicts
with (D.52) because φ2 = 0 implies K2 = 0. Similarly, if K2 = 0, K1 must be 0.

Step 2: Suppose 0 < ω < 1, (D.47) and (D.49) imply that K1 > 0 and K2 > 0, leading
to an interior solution.

Step 3: Suppose ω = 1, then K1 = 0 from (D.47), which implies K2 = 0 from step 1.
Similarly, when ω = 0, K1 = K2 = 0.

Step 4: Suppose ω > 1, then Kpre
1 and Kpre

2 must have opposite signs, either Kpre
1 < 0 or

Kpre
2 < 0. In both cases, we must have K1 = K2 = 0 from step 1. Similarly, when ω < 1,

K1 = K2 = 0. Thus, the interior solution occurs when 0 < ω < 1, while a corner solution
arises otherwise.

In the case of corner solution K1 = K2 = 0, the output gap becomes undetermined.
From (C.31) and (C.32), any ϕx satisfies the two equations. For instance, suppose ϕ1

x is one
equilibrium, then ϕ1

x + ζ (for any white noise ζ) is another equilibrium. Thus, the output
gap remains indeterminate.

D.10 Proof of Proposition 6

We follow the same procedure in D.3 to derive the optimal price index to replicate the
allocations under Ramsey optimal policy. Then we show that ω∗

1 < ω∗
2 if θ1 < θ2.
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Step 1 : Given ϕ, all other endogenous variables are determined and can be derived.
Specifically,

p + x = ϕu

p∗1i = (ϕ + 1)E[u|s1i]

p∗2i = (ϕ − 1)E[u|s2i]

The attention allocation is

Kk = max
{

1 −
( 2λ

(1 − θk)(ϵ − 1)φ2
kσ2

u

) 1
2
, 0
}

= 1 − (
1

1 − θk
)0.5 1 − Ks

φk
(D.54)

where
φ1 = ϕ + 1, φ2 = 1 − ϕ. (D.55)

The total welfare loss function can be decomposed into four components: (1) price dis-
persion within sectors due to sticky price within sectors LCalvo, (2), price dispersion due
to dispersed within sector due to dispersed information LDS (3) output gap Lx and (4)
relative price gap across sectors Lrp. The total welfare loss function is

Ltotal = LCalvo + LDS + Lx + Lrp

where

LCalvo =
ϵ

2

[
(1 − θ1) θ1 (ϕ + 1)2 K2

1σ2
u + (1 − θ2) θ2 (ϕ − 1)2 K2

2σ2
u

]
LDS =

ϵ

2

[
(1 − θ1) (ϕ + 1)2 K2

1σ2
e1 + (1 − θ2) (ϕ − 1)2 K2

2σ2
e2

]
Lx =

[(
1 − 1 − θ1

2
K1 −

1 − θ2

2
K2

)
ϕ +

1 − θ2

2
K2 −

1 − θ1

2
K1

]2

σ2
u

Lrp =
η

4
σ2

u {(1 − θ1)K1 (ϕ + 1)− (1 − θ2)K2 (ϕ − 1)− 2}2
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These expressions can be simplified as follows:

LCalvo =
ϵ

2
σ2

u

[
(1 − θ1) θ1 [ϕ + Q1]

2 + (1 − θ2) θ2 [ϕ + Q2]
2
]

LDS =
ϵ

2
σ2

u

[
(1 − θ1) [ϕ + Q1]

(
1

1 − θ1

) 1
2

(1 − Ks) + (1 − θ2) [ϕ + Q2]

(
1

1 − θ2

) 1
2

(Ks − 1)

]

Lx =
σ2

u
4
[(θ1 + θ2) ϕ − (1 − θ1) Q1 − (1 − θ2) Q2]

2

Lrp =
η

4
σ2

u {(1 − θ1) (ϕ + Q1)− (1 − θ2) (ϕ + Q2)− 2}2

where Q1 = 1 −
(

1
1−θ1

) 1
2
(1 − Ks), and Q2 = −1 +

(
1

1−θ2

) 1
2
(1 − Ks).

Step 2 Second, we determine the optimal ϕ that minimizes the total welfare loss. To do
this, we calculate the first-order derivative of the total welfare loss, Ltotal, with respect to
ϕ and set it equal to zero:

∂Ltotal
∂ϕ

= 0

The optimal ϕ∗ that minimize welfare loss is given by:

ϕ∗ =
D2

D1

where D1 and D2 are defined as follows:

D1 =
ϵ

2
{2 (1 − θ1) θ1 + 2 (1 − θ2) θ2}

+
1
2
(θ1 + θ2)

2 +
η

2
(θ2 − θ1)

2

D2 =− ϵ

2

{
2 (1 − θ1) θ1Q1 + 2 (1 − θ2) θ2Q2 + (1 − θ1)

1
2 (1 − Ks) + (1 − θ2)

1
2 (Ks − 1)

}
+

1
2
(θ1 + θ2) [(1 − θ1) Q1 + (1 − θ2) Q2]−

η

2
(θ2 − θ1) [(1 − θ1) Q1 − (1 − θ2) Q2 − 2]

Step 3 Third, we find the optimal price index to implement the optimal monetary policy.
Suppose the optimal price index is:

ω1p1 + ω2p2 = 0
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Then,

ω1

ω2
=

θ2 − 1
1 − θ1

D2 + Q2D1

D2 + Q1D1

The price weight ω1 and ω2 are not unique. We focus on the parameter region ensur-
ing that ω1/ω2 > 0. Without the loss of generality, we focus on positive ω1 and ω2, and
choose

ω1 = (θ2 − 1) {ϵ

2

[
2 (1 − θ1) θ1 (Q2 − Q1) + (Ks − 1)

[
(1 − θ1)

1
2 − (1 − θ2)

1
2
]]

+
1
2
(θ1 + θ2) [(θ1 + 1) Q2 + (1 − θ1) Q1] +

η

2
(θ2 − θ1) [(1 − θ1) (Q2 − Q1) + 2]}

ω2 = (1 − θ1) {
ϵ

2

[
2 (1 − θ2) θ2 (Q1 − Q2) + (Ks − 1)

[
(1 − θ1)

1
2 − (1 − θ2)

1
2
]]

+
1
2
(θ1 + θ2) [(θ2 + 1) Q1 + (1 − θ2) Q2] +

η

2
(θ2 − θ1) [(1 − θ2) (Q2 − Q1) + 2]}

Step 4: comparing the optimal weight The difference of ω1 − ω2 is given by:

ω2 − ω1 =
ϵ

2

{
2 (1 − θ1) (1 − θ2) (θ2 − θ1) (Q1 − Q2) + (1 − Ks)

[
(1 − θ2)

1
2 − (1 − θ1)

1
2
]
(2 − θ1 − θ2)

}
+

1
2
(θ1 + θ2) [2 (1 − θ1) Q1 + 2 (1 − θ2) Q2]

+
η

2
(θ2 − θ1) [2 (1 − θ1) (1 − θ2) (Q2 − Q1) + 4 − 2θ1 − 2θ2]

where

Q1 = 1 −
(

1
1 − θ1

) 1
2

(1 − Ks) , Q2 = −1 +
(

1
1 − θ2

) 1
2

(1 − Ks)

For simplicity, denote q1 ≡ 1 − θ1 ∈ (0, 1), q2 ≡ 1 − θ2 ∈ (0, 1). Given θ1 < θ2, we have
q1 > q2. Also, denote K ≡ 1 − Ks ∈ (0, 1). Thus,

Q1 = 1 − q−
1
2

1 K

Q2 = −1 + q−
1
2

2 K

Q1 − Q2 = 2 − (λ
− 1

2
1 + λ

− 1
2

2 )K
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and

ω2 − ω1 =
ϵ

2

{
2q1q2(q1 − q2)

[
2 − (q−

1
2

1 + q−
1
2

2 )K
]
+ K(q

1
2
2 − q

1
2
1 )(q1 + q2)

}
+

1
2
(2 − q1 − q2)

[
2q1(1 − q−

1
2

1 K) + 2q2(−1 + q−
1
2

2 K)
]

+
η

2
(q1 − q2)

{
2q1q2

[
− 2 + (q−

1
2

1 + q−
1
2

2 )K
]
+ 2(q1 + q2)

}
These expressions can be simplified as follows:

ω2 − ω1 = −X(q
1
2
1 − q

1
2
2 )K + Y

where

X =
[
ϵq

1
2
1 q

1
2
2 (q

1
2
1 + q

1
2
2 )

2 +
ϵ

2
(q1 + q2)

]
+ (2 − q1 − q2)− ηq

1
2
1 q

1
2
2 (q

1
2
1 + q

1
2
2 )

2

Y = (q1 − q2)
[
2ϵq1q2 + (2 − q1 − q2) + η(q1 + q2 − 2q1q2)

]
Note that if ϵ > η, then X > 0. Therefore ω1 − ω2 > 0 holds if and only if

(q
1
2
1 − q

1
2
2 )K >

Y
X

=
(q1 − q2)

[
2ϵq1q2 + (2 − q1 − q2) + η(q1 + q2 − 2q1q2)

]
(ϵ − η)q

1
2
1 q

1
2
2 (q

1
2
1 + q

1
2
2 )

2 + ϵ
2(q1 + q2) + (2 − q1 − q2)

That is

K > K∗ ≡
(q

1
2
1 + q

1
2
2 )
[
2ϵq1q2 + (2 − q1 − q2) + η(q1 + q2 − 2q1q2)

]
(ϵ − η)q

1
2
1 q

1
2
2 (q

1
2
1 + q

1
2
2 )

2 + ϵ
2(q1 + q2) + (2 − q1 − q2)

Recall that Ks ≡ 1 − K. Therefore, the previous condition is equivalent to:

Ks < 1 −
(q

1
2
1 + q

1
2
2 )
[
2ϵq1q2 + (2 − q1 − q2) + η(q1 + q2 − 2q1q2)

]
(ϵ − η)q

1
2
1 q

1
2
2 (q

1
2
1 + q

1
2
2 )

2 + ϵ
2(q1 + q2) + (2 − q1 − q2)
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In sum, ω1>ω2 given θ1 < θ2 if and only if Ks < K̄alt, where

Kalt
= 1 −

(q
1
2
1 + q

1
2
2 )
[
2ϵq1q2 + (2 − q1 − q2) + η(q1 + q2 − 2q1q2)

]
(ϵ − η)q

1
2
1 q

1
2
2 (q

1
2
1 + q

1
2
2 )

2 + ϵ
2(q1 + q2) + (2 − q1 − q2)

(D.56)

or equivalently

Kalt
= 1−

[
(1 − θ1)

1
2 + (1 − θ2)

1
2

]
[2ϵ(1 − θ1)(1 − θ2) + (θ1 + θ2) + η (2 − θ1 − θ2 − 2(1 − θ1)(1 − θ2))]

(ϵ − η)(1 − θ1)
1
2 (1 − θ2)

1
2

[
(1 − θ1)

1
2 + (1 − θ2)

1
2

]2
+ ϵ

2 (2 − θ1 − θ2) + (θ1 + θ2)

E Dynamic Model

In this section, we provide a dynamic multi-sector model under rational inattention.

Households We assume households have complete information. The representative household

solves a lifetime utility maximization problem:

max
Ct,Lk,t,Bt+1

E0

∞

∑
t=0

βt

(
log(Ct)−

2

∑
k=1

Lk,t

)
, (E.1)

s.t. PtCt + QtBt+1 = Bt +
2

∑
k=1

Wk,tLk,t +
2

∑
k=1

Πk,t + Tt, (E.2)

where Pt is the price level of composite good; Qt is the nominal one-period risk-free bond price;

Wk,t is the sectoral nominal wage; Πk,t is sectoral profit; and Tt represents lump-sum taxes/transfers.

Solving the household problem gives rise to the first-order conditions:

1
Ct

Wk,t

Pt
= 1 (E.3)

Qt = βEt

(
CtPt

Ct+1Pt+1

)
(E.4)

The aggregate consumption Ct is a CES aggregator of sectoral consumption Ck,t and the sec-

toral consumption Ck,t is a CES aggregate of individual consumption Cki,t. Formally,

Ct =

[
2

∑
k=1

n1/η
k C(η−1)/η

k,t

]η/(η−1)

, Ck,t =

[
n−1/ϵ

k

∫ nk

0
C(ϵ−1)/ϵ

ki,t di
]ϵ/(ϵ−1)

Optimizing the allocation of the consumption within and across the sectors, we yield the demand
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for variety i within sector k (Cki,t) and across sectors (Ck,t):

Cki,t =

(
Pki,t

Pk,t

)−ϵ 1
nk

Ck,t, Ck,t =

(
Pk,t

Pt

)−η

nkCt. (E.5)

where the implied aggregate and sectoral prices are

Pt ≡
(

2

∑
k=1

nkP1−η
k,t

)1/(1−η)

, Pk,t ≡
(∫ 1

0
P1−ϵ

ki,t di
)1/(1−ϵ)

(E.6)

Firms We assume a continuum of monopolistically competitive firms in each sector k. Each firm

i produces output using the production function Yki,t = eak,t Lki,t, where ak,t is the log productivity

in sector k. We assume ak,t evolves according to an authoregressive process: ak,t = ρak,t−1 + ϵk,t,

where ϵk,t is an i.i.d. shock in sector k.

First, conditional on observed signals, we solve for the optimal price-setting. Similar to the

static model, by taking a second-order approximation of the firms’ profit function, we have

V(p∗ki,t) = Eki,t

∞

∑
j=0

(βθk)
j
(
−ϵ − 1

2
p∗2

ki,t + (ϵ − 1)p∗ki,t φk,t+j

)
+ t.i.p.s. (E.7)

where t.i.p.s includes the terms that have no impact on the optimal price and

φk,t+j ≡ pt+j + yt+j − ak,t+j (E.8)

is the marginal cost. The first-order condition for the optimal price p∗ki,t is

p∗ki,t = Eki,t(p⋄ki,t|Iki,t), (E.9)

and p⋄ki,t is the profit-maximizing price of firm i in sector k in period t:

p⋄ki,t = (1 − βθ)
∞

∑
j=0

(βθ)jEFI
t φk,t+j = (1 − βθ)

∞

∑
k=0

(βθ)jEFI
t (pt+j + yt+j − ak,t+j) (E.10)

Where EFI
t is the expectation operator under full information. Rewrite equation (E.10) in recursive

form:

p⋄1i,t = (1 − βθ1)

(
2

∑
k=1

nk pk,t

)
+ (1 − βθ1)(xt + ξt) + βθ1EFI

t (p⋄1i,t+1), (E.11)

p⋄2i,t = (1 − βθ2)

(
2

∑
k=1

nk pk,t

)
+ (1 − βθ2)(xt − ξt) + βθ2EFI

t (p⋄2i,t+1), (E.12)
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where ξt ≡ 1
2 (a2t − a1t) is the relative productivity as in the static model, and xt = yt − yN

t is

output gap with yN representing the natural level of output.21

In stage 2, conditional on the optimal prices, firms choose the optimal amount of information

to maximize their profit subject to the information flow constraint. Following Mackowiak and

Wiederholt (2009), we transform the profit maximization problem to the profit loss minimization

problem. We define the profit loss from the information friction as follows:

V(p⋄ki,t)− V(p∗ki,t) = Eki,t

∞

∑
j=0

(βθk)
j ϵ − 1

2
(p∗2

ki,t − p⋄2
ki,t − 2φk,t+j(p∗ki,t − p⋄ki,t)) (E.13)

=
ϵ − 1

2
Eki,t

∞

∑
j=0

(βθk)
j(p∗ki,t − p⋄ki,t)(p∗ki,t + p⋄ki,t − 2φk,t+j) (E.14)

=
ϵ − 1

2
Eki,t

∞

∑
j=0

(βθk)
j(p∗ki,t − p⋄ki,t)

2 (E.15)

=
ϵ − 1

2
1

1 − βθk
Eki,t(p∗ki,t − p⋄ki,t)

2 (E.16)

where from the second equality to the third equality we have used (E.10).

Similar to the static setting, we have defined the relative productivity ξt ≡ 1
2 (a2,t − a1,t) =

ρξt−1 + ut, where ut ≡ 1
2 (ϵ2,t − ϵ1,t). In the dynamic setting, the unknown states include the whole

history of shocks. For a length of truncation L, the state space is ut ≡ (ut, ut−1, . . . , ut−(L−1))
′. The

firm wants to keep track of the ideal price p⋄ki,t, which is a Gaussian process. By Wold’s theorem,

we can decompose it into its MA(∞) representation: p⋄ki,t = Φk(L)ut, in which Φk(·) are lag

polynomials. The law of motion of ut can be written as

ut = Aut−1 + Qut, (E.17)

which is determined by a L × 1 vector Q = (1 0 0 ... 0)′ and a L × L matrix

A =



0 0 0 · · · 0

1 0 0 · · · 0

0 1 0 · · · 0
... 0

. . . · · · ...

0 0 · · · 1 0


.

Firms do not know the true state, but observe a noisy signal of the following structure, proved by

21yN
t =

a1,t+a2,t
2 in equilibrium.
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Afrouzi and Yang (2021)

ski,t = y′
kiu

t + eki,t (E.18)

with eki,t ∼ N(0, σ2
e,ki,t) and yki is the loading of signal on state space ut. Note that although σ2

e,ki,t

has subscript t to represent its potential variation over time, it will be a constant in the stationary

equilibrium considered in this analysis.

Now,we can formalize the attention problem as the following linear-quadratic-Gaussian form:

min
Σki,t|t∈SL

+

ϵ − 1
2

1
1 − βθk

Eki,t
(

p∗ki,t − p⋄ki,t
)2

+
λ

2
log2

(
|Σki,t|t−1|
|Σki,t|t|

)
, (E.19)

subject to the optimal price setting rule (4.3), and the constraints on the prior and the posterior

uncertainty about ut:

Σki,t+1|t = AΣt|t A′ + QQ′ ∀t ≥ 0, (E.20)

Σki,t|t−1 − Σt|t ⪰ 0, ∀t ≥ 0, (E.21)

0 ≺ Σki,0|−1 ≺ ∞ given, (E.22)

where | · | is the determinant operator, ⪰ denotes positive semidefiniteness, Σki,t|t ≡ var(ut|st
ki),

Σki,t|t−1 ≡ var(ut|st−1
ki ), st

ki = {ski,1, ski,2, ..., ski,t} denote the sequence of all signals that firm i has

received up to period t, λ is the marginal information processing cost, Σki,t|t ≡ var(ut|st
ki) is a

L-dimensional symmetric positive semidefinite cone, and Σki,0|−1 is the prior variance-covariance

matrix. Following Afrouzi et al. (2024), we have assumed a linear attention cost function, f (κki,t) =

κki,t, in this dynamic setting. This assumption simplifies the solution of the model, as it implies

that prior uncertainty Σki,t|t−1 does not affect the choice of the optimal Σki,t|t when firms come to

reset prices. And therefore the objective function for the information acquisition problem can be

simplified to (E.19).

Other Equilibrium Conditions The log level price in sector k evolves as the following

pk,t = (1 − θk)p∗k,t + θk pk,t−1 (E.23)

where p∗1,t and p∗2,t are the average optimal prices that re-optimizing firm i in sectors 1 and 2 would

set:

p∗k,t =
∫ 1

0
p∗ki,tdi, (E.24)
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Given the definition of inflation, we have

πk,t = (1 − θk)(p∗k,t − pk,t−1) (E.25)

In addition, the relative output in sector k is defined as yR,kt = yk,t − yt. Then, the law of

motion of yR,kt is

yR,kt = −η

(
πk,t −

2

∑
k=1

nkπk,t

)
+ yR,kt−1. (E.26)

The relative output gap is

ỹR,kt = yR,kt − η(ak,t −
Nk

∑
k=1

nNk ak,t). (E.27)

The monetary policy follows an inflation stabilization policy:

ωπ1,t + (1 − ω)π2,t = 0. (E.28)

The welfare loss function is:

EL = E

[
2

∑
k=1

(ϵnkvari(pki,t)) + x2
t + η−1

2

∑
k=1

nkỹ2
R,kt

]
. (E.29)

E.1 Equilibrium under Optimal Inflation Stabilization Policy

The equilibrium under the optimal inflation stabilization policy is defined as the central bank

optimally choosing ω such that the endogenous variables p∗ki,t, p⋄ki,t, pk,t, pt, πk,t, πt, yR,kt, ỹR,kt,

Σki,t|t, and xt, given the information structure (E.18), satisfy the conditions in (E.9), (E.11), (E.12),

(E.19), (E.24), (E.25), (E.26), (E.27), (E.28), and the welfare loss (E.29) is minimized.

E.2 Solving the Two-sector NK Model under Rational Inattention

Following Afrouzi and Yang (2021), the attention problem can be characterized by the following

conditions:

λ̂Σ−1
ki,t|t − Λt = Ω + A′(λ̂Σ−1

ki,t+1|t − Λki,t+1)A, ∀t ≥ 0, (E.30)

Λt(Σki,t|t−1 − Σki,t|t) = 0, Λt ⪰ 0, Σki,t|t−1 − Σki,t|t ⪰ 0, ∀t ≥ 0, (E.31)

Σki,t+1|t = AΣki,t|t A′ + QQ′, (E.32)
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where Λt are the Lagrange multipliers on the no-forgetting constraints (E.21), λ̂ ≡ λ
ln(2)/( ϵ−1

2
1

1−βθk
)

is the normalized information-processing cost, Ω ≡ Hk H′
k, and Hk represent the policy function

for p⋄ki,t . Notice that given the policy function Hk, we can solve for the optimal posterior variance-

covariance matrix Σki,t|t. Once again, we focus on a stationary information structure when Σki,t|t
converges. And Σki,t|t = Σkj,t|t = Σk,t|t, Σki,t|t−1 = Σkj,t|t−1 = Σk,t|t−1 in equilibrium because of the

symmetric feature within a sector.

Before showing how to obtain the solutions for the policy function and attention problem

through iteration, we must adjust the state space to accommodate the unit root in prices. We

follow Afrouzi and Yang (2021) and implement the following transformation. First, define ũt such

that (1 − L)ũt = ut with L as the lag operator. In other words, ũt = (1 − L)−1ut and ũt becomes a

unit root process. Then define ũt ≡ (ũt, ũt−1, ..., ũt−(L−1))
′. It is also easy to see that

ũt − M′ũt = ut.

Putting it more compactly, it is

ut = (I − M′)ũt or ũt = (I − M′)−1ut,

where I is the L × L identity matrix and M is a L × L shift matrix

M =



0 0 0 · · · 0

1 0 0 · · · 0

0 1 0 · · · 0
...

...
. . . · · · ...

0 0 · · · 1 0


.

Thus, ũt follows

ũt = Ãũt−1 + Qut, (E.33)

where Q remains and

Ã =



1 0 0 · · · 0

1 0 0 · · · 0

0 1 0 · · · 0
... 0

. . . · · · ...

0 0 · · · 1 0


.

Our analysis above also applies to the new state space ũt. To simplify the notation, we will not

redefine each related term associated with ũt. With slight abuse of notation, all terms below, such

as K1, K2, y1, y2, Σ1i,t|t−1, Σ1i,t|t, Σ2i,t|t−1, Σ2i,t|t are taken with respect to the new state space ũt.
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Now, we guess p⋄1i,t = H′
1ũt, p⋄2i,t = H′

2ũt and xt = H′
yut and iterate the policy functions until

they converge. The iteration procedure is stated as follows.

• With our guess, we first obtain p∗1,t as:

p∗1,t =
∫

p∗1,t(i)di =
∫

E1i,t[p⋄1i,t]di,

= H
′
1,(n−1)X1,(n)ũ

t,

where X1,(n) = ∑∞
j=0

[(
I − K1,(n)y

′
1,(n)

)
Ã
]j

K1,(n)y
′
1,(n)M

′ j, and y1,(n) is the loading of signal

on ut for firms in sector 1, and K1,(n) is the Kalman gain of firms in sector 1, which is defined

as K1,(n) ≡ Σ1i,t|t−1y1,(n)(y′
1,(n)Σ1i,t|t−1y1,(n) + σ2

e,1,t)
−1 and σ2

e,1,t is the variance of the noise in

signal for firms in sector 1. Note that K1,(n) and y1,(n) are obtained given the pricing policy

function H1,(n−1), which makes use of the algorithm Afrouzi and Yang (2021) provides. Note

that the subscript (n) refer to the (n)th iteration.

• Then we obtain p1,t = H′
p,1ũt and π1,t = H′

p,1ut:

p1,t = θ1 p1,t−1 + (1 − θ1)p∗1,t

= (1 − θ1)
∞

∑
j=0

θ
j
1 p∗1,t−j

= (1 − θ1)H
′
1,(n−1)X1,(n)

∞

∑
j=0

(θ1M′)jũt

≡ H′
p,1ũt

and thus,

π1,t = p1,t − p1,t−1

= H′
p,1(I − M′)−1(I − M′)ut ≡ H′

π,1ut

This implies that Hp,1 = Hπ,1.

• We use the monetary policy to obtain p2,t = H′
p,2ũt, and π2,t = H′

p,2ut:

Hp,2 = Hπ,2 = − ω

1 − ω
Hπ,1

• We use pricing equation for sector 1 (E.11) to update H1:

H1,(n) = (1 − βθ1)(0.5Hp,1 + 0.5Hp,2 + (I − M)(Hy,(n−1) + Hu)) + βθ1(I − M)−1Ã′H1,(n−1)
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where we have used ut = H′
uut.

• We use pricing equation for sector 2 (E.12) to update H2:

H2,(n) = (1 − βθ2)(0.5Hp,1 + 0.5Hp,2 + (I − M)(Hy,(n−1) − Hu)) + βθ2(I − M)−1Ã′H2,(n−1).

• We then update Hy:

Hy,(n) = Hy,(n−1) + Hp,2 − (1 − θ2)
∞

∑
j=0

(θ2M)jX′
2,(n)H2,(n−1),

where X2,(n) = ∑∞
j=0

[(
I − K2,(n)y

′
2,(n)

)
Ã
]j

K2,(n)y
′
2,(n)M

′ j, and y2,(n) is the loading of signal

on ut for firms in sector 2. They are obtained in the same way as X1,(n) and y1,(n).

• With newly updated H1,(n), H2,(n) and Hy,(n), we update the the Kalman gains and signal

loadings K1,(n+1), K2,(n+1), y1,(n+1) and y2,(n+1) following Afrouzi and Yang (2021), allowing

us to proceed to the next iteration. The iteration continues until H1, H2 and Hy converge.

Note that to obtain the output gap we use the only remaining equation p2,t = (1− θ2)∑∞
j=0(θ2M)jX′

2H2ũt

which is derived similar to p1,t. We add the output gap to both sides to ensure convergence of the

output gap.22 Once this equation for p2,t holds, the output gap also converges. After the iteration

converges, we obtain the policy function for relative output HR as HR = − η
2 (Hπ1 − Hπ2) + MHR.

The policy function for the relative output gap is then derived as HR + ηHu, given that ỹR,t =

yR,t − η
2 (a1,t − a2,t).

22Marcet and Singleton (1999) applies a similar logic to solve the portfolio choice problem.
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F Appendix for Data Analysis

F.1 Data Source

10-K filings: The body of the 10-K filings is retrieved from The Notre Dame Software Repos-

itory for Accounting and Finance (SRAF). The SRAF is a repository of financial and accounting

data maintained by the University of Notre Dame, and it is available at: https://sraf.nd.

edu/data/stage-one-10-x-parse-data/

Firm-level data: The firm-level data is retrieved from Compustat. We use data on sales to

weight each firm when we aggregate into sectors.

F.2 Dataset Construction

We adopt the text-based approach from Song and Stern (2022) to gather attention data by gener-

ating word counts on various topics. Our data is derived from the body of 10-K filings from the

Securities and Exchange Commission (SEC) spanning the years 1994 to 2019. These filings pro-

vide a comprehensive overview of a company’s financial performance, including information on

its history, organizational structure, audited financial statements, and risk factors, among other

details. All companies that trade their securities on a US exchange and are subject to Section 13

or 15(d) of the US Securities Exchange Act of 1934 are required to file these reports. The text ver-

sions of these filings are accessed via the Software Repository for Accounting and Finance at the

University of Notre Dame, as originally proposed by Loughran and McDonald (2016).

To calculate word counts, we employ the method proposed by Loughran and McDonald

(2011), also used in Song and Stern (2022). This process involves parsing the filings by removing

numbers and “stop words” (e.g., connectors) and mapping each word to a dictionary containing

all words in the sample. We use the stop words list provided by Loughran and McDonald (2011)23,

which may differ from the one used in Song and Stern (2022), as they do not provide a description

of their stop words list. Subsequently, we apply the same topics and keywords used by Song and

Stern (2022) to construct measures of attention intensity, which represents the number of times the

topic is mentioned per thousand words in the filing.

We work with an unbalanced panel dataset containing 212,000 observations for 35,000 firms.

However, we only have data for 753 sectors (no time series), which correspond to those with

data on the FPA. Therefore, we aggregate the firm-level panel data into sector-level data. To do

so, we match the firm data with Compustat to obtain individual sales data. We then aggregate

the firm-level data into sector-level data by calculating simple means of observations within each

23https://sraf.nd.edu/textual-analysis/stopwords/
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firm. Subsequently, we compute the sales-weighted average of firms within each sector. The final

dataset comprises a panel of sector-topic observations, where each sector has a unique FPA value.

Two factors contribute to the loss of approximately one-third of the observations during this

process. First, there is an imperfect match between CIK (SEC’s firm identifiers) and GVKEY (Com-

pustat’s firm identifiers). Second, some firms do not report their 6-digit NAICS in Compustat, as

some entries either have missing values or only report 2-digit or 4-digit NAICS. As a result, the

dataset is reduced to 156,000 observations, which further decreases to 136,000 after selecting the

dates for our analysis (1994-2019). Additional data loss occurs after merging with the FPA data,

which only includes 753 sectors. This leaves us with 100,000 observations and 25,000 unique firms.

To prepare the data for plotting and regression analysis at the sector level, we first exclude

filings that do not mention any words related to a specific topic. Alternatively, we explore a more

restrictive definition of attentiveness by discarding filing-topic combinations that mention one or

fewer words on a given topic. To aggregate firms into NAICS sectors, we collapse the firm-level

time series by calculating simple means of observations within each firm. We then compute the

sales-weighted average of firms within each sector. This aggregation is necessary, as we do not

have time series data for the FPA. The final dataset comprises a panel of sector-topic observations.
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