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ABSTRACT

This paper proposes a production-network mechanism to explain divergent inflation
stances within a currency union. I develop a heterogeneous-agent input-output (HAIO)
model in which countries differ in labor supply, consumption, and ownership structures, and
characterize the optimal monetary policy under arbitrary Pareto weights. I show that each
country’s inflation stance reflects redistributive incentives to manipulate the terms of trade,
with its magnitude and direction determined by production networks, ownership structures,
and nominal rigidities. Applied to the euro area, I find that a country’s stance is inversely
related to its upstreamness in the production network, and the policy-alignment loss
increases quadratically with its stance deviation from the union-wide consensus, implying
that countries at either extreme of the production network, whether highly upstream or

highly downstream, incur the largest welfare costs from a one-size-fits-all monetary policy.
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1 Introduction

A salient feature of monetary policymaking in the euro area is the persistent divergence
in inflation stances across member states, often discussed as a North—-South divide (see,
e.g., Iversen et al., 2016). Countries such as Germany and the Netherlands are commonly
associated with a stronger emphasis on price stability, while others, including Italy, Greece,
and Portugal, are typically viewed as more supportive of accommodative policies. This
enduring heterogeneity motivates a fundamental question for currency unions: what
structural forces shape countries’ preferred inflation outcomes under a common monetary
regime, and what are the welfare consequences of imposing a common monetary policy
across economies with systematically different economic structures?

This paper proposes a production-network explanation for divergent inflation stances
within a currency union. It departs from the traditional New Open Economy Macroeco-
nomics (NOEM) literature, which emphasizes cross-country asymmetries in shocks and
nominal rigidities as the primary sources of policy divergence (see, e.g., Benigno, 2004),
by highlighting the role of input-output linkages. I argue that asymmetries in production
networks and ownership structures can endogenously generate divergent policy preferences
through their impact on the propagation and incidence of shocks across member states.

Building on Baqaee and Farhi (2024), I construct a multisector general equilibrium
model with heterogeneous agents, input-output linkages, and nominal rigidities, in which
countries differ in labor supply, consumption baskets, and firm ownership structures.
Within this framework, monetary policy induces first-order changes in country-level
allocative efficiency through two distinct channels: a direct-incidence channel and a factoral
terms-of-trade channel. In a setting without intermediate input linkages, where firms are
owned domestically, the direct-incidence channel coincides with the conventional notion of
commodity terms of trade. More generally, it captures network-adjusted commodity terms
of trade, which together with the factoral terms-of-trade channel determine a country’s
overall terms of trade. As a result, in the absence of initial distortions, changes in a country’s
allocative efficiency arise exclusively from changes in its overall terms of trade.

How do production networks reshape the conventional commodity terms of trade? By
further decomposing the direct-incidence effect into an input-output multiplier channel, a
home-bias channel, and a sectoral-heterogeneity channel, I show that production networks
generate terms-of-trade redistribution even under uniform markup responses: countries
with above-average input-output multipliers experience a deterioration in their commodity

terms of trade under monetary expansion, a mechanism entirely absent in standard



economies without input-output linkages.!

I then derive a second-order approximation to the utilitarian welfare loss function
and characterize the Ramsey-optimal monetary policy under arbitrary Pareto weights.
When Pareto weights coincide with countries” income shares, the optimal policy is a pure
price-stabilization rule that places greater weight on industries that are larger, exhibit greater
nominal rigidity, and belong to countries whose labor supply is more sensitive to monetary
expansions. By contrast, when Pareto weights deviate from income shares—reflecting
a misalignment between political influence and economic size—monetary policy faces a
fundamental trade-off between aggregate stabilization and first-order redistribution. This
tension generates a redistributive inflation bias, as the central bank has incentives to tilt
the overall terms of trade in favor of certain member states. Thus, arbitrary Pareto weights
are not merely a technical generalization: they reveal a redistributive motive that is absent
when the policymaker’s objective coincides with income-share-weighted aggregate welfare.

Building on this result, the analysis turns to policy evaluation from the perspective of
an individual country. When Pareto weights are unilateral—that is, when full weight is
assigned to a single country—the corresponding unilateral optimal policy minimizes that
country’s welfare loss. While this policy implements the second-best allocation, it presumes
that a single country has full control over the policy instruments—an arrangement ruled
out by the union’s common price-targeting regime. Once the price-index regime is taken as
given and inflation must be non-state-contingent, the country faces a third-best problem.
The unilateral inflation stance is therefore defined as the inflation rate that minimizes its
expected welfare loss under this institutional constraint. The analysis shows that this stance
is proportional to the inflation bias under the unilateral optimal policy and summarizes
how the country’s overall terms of trade respond to monetary expansions: a positive value
reflects an improvement, while a negative value reflects a deterioration.

How does divergence in inflation stances translate into the welfare incidence of a
common monetary policy? To address this question, I introduce the policy-alignment loss
(PAL), defined as the welfare loss a country incurs when the union-wide policy differs from
the policy that would be optimal from that country’s perspective. The PAL is a within-union
measure of policy misalignment: it compares alternative uses of the same common monetary
instrument, rather than alternative monetary regimes. I show that a country’s expected PAL
decomposes into an inflation-misalignment component, quadratic in its inflation stance

deviation from the union-wide consensus, and a price-index-misalignment component that

!The country-level input-output multiplier is the analog of the economy-wide multiplier of Bagaee and
Farhi (2019): it measures a country’s gross domestic sales relative to its domestic final demand.
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vanishes when its preferred price index coincides with the union’s.

I then apply the theoretical framework to a quantitative analysis of the euro area. Using
the World Input-Output Database (WIOD), I calibrate the full inter- and intra-country
production network and match it with industry-level data on nominal rigidities. I compute
the centralized optimal monetary policy and compare its resulting welfare losses to those
under alternative price-stabilization rules, both at the union-wide and country-specific
levels. Next, I compute each country’s unilateral optimal policy and identify its unilateral
inflation stance and policy-alignment loss. The results demonstrate that policy-alignment
losses are driven primarily by inflation misalignment, so that a country’s inflation stance
deviation serves as a sufficient statistic for its policy-alignment loss. Quantitatively, a one-
percentage-point deviation predicts a loss of about 0.29 percentage points of steady-state
consumption; a two-percentage-point deviation predicts roughly four times that amount.

How does a country’s inflation stance relate to its position in the union’s production
network? The quantitative analysis reveals a robust negative relationship between inflation
stance and production upstreamness.” Among major euro-area economies, the Netherlands
and Germany exhibit lower preferred inflation rates than France, Italy, and Spain, closely
mirroring the widely discussed North-South divide.

The mechanism operates through the input-output multiplier channel, which alone
reproduces most of the cross-country variation in inflation stances. Since upstreamness is
strongly correlated with the input-output multiplier, upstream countries—which tend to
have above-average multipliers—experience an overall terms-of-trade deterioration under
monetary expansion and prefer tighter policy, while downstream countries favor more
accommodative policy. Combined with the quadratic relationship between stance deviation
and policy-alignment loss, this implies that countries at either extreme of the production
chain—those with highly upstream or highly downstream structures—tend to exhibit more

extreme inflation stances and incur larger welfare losses under a common monetary policy.

Related literature. This paper is primarily related to the NOEM literature on currency-
union policy design (see e.g., Benigno, 2004; Gali, 2008; Ferrero, 2009; Farhi and Werning,
2017). Foundational work in this field typically focuses on the optimal policy without
redistribution concerns (under income-share Pareto weights). In contrast, paralleling recent
progress in the HANK literature (e.g., Bhandari et al., 2021; Acharya et al., 2023; Dévila

2Country upstreamness, following Antras et al. (2012), captures how upstream a country is in the union’s
production network, measured as the value-added-weighted average distance of its industries from final
consumption.



and Schaab, 2023; Le Grand et al., 2022; La’O and Morrison, 2024; Nufio and Thomas,
2022), this paper demonstrates that, in a heterogeneous-agent economy, monetary policy
faces a fundamental trade-off between aggregate stabilization and first-order redistribution
whenever Pareto weights deviate from income shares. The novelty here is that the
redistribution motive operates through asymmetry in production-network exposure rather
than through wealth heterogeneity. This stabilization-redistribution trade-off results in
an inflation bias that reflects a policymaker’s incentive to tilt the terms of trade between
members—a mechanism with a long tradition in the NOEM literature on terms-of-trade
manipulation. One of the first to formalize this mechanism is Corsetti and Pesenti (2001,
2005), who show that the central bank of a country with monopoly power in trade has an
incentive to appreciate its currency to improve the terms of trade, resulting in a deflationary
bias. Subsequent research shows that the direction of this bias—whether inflationary or
deflationary—depends on the elasticity of substitution within and across countries, which
determines the direction of expenditure switching (e.g., Tille, 2001; De Paoli, 2009), and
on the price-setting regime, which influences the degree of exchange-rate pass-through
(e.g., Devereux and Engel, 2003).® Building on this insight, this paper contributes to the
literature by demonstrating that a country’s unilateral inflation stance operates through the
input-output multiplier that governs its network-adjusted terms-of-trade exposure, and
thus relates to its position in the supply chain.

This contribution also places the paper within the burgeoning literature on production
networks, which studies how microeconomic shocks propagate through input-output
linkages. For example, building on Long and Plosser (1983), a strand of work, including
Acemoglu et al. (2012), Acemoglu et al. (2013, 2017); Baqaee and Farhi (2019); Dew-Becker
(2023) and Taschereau-Dumouchel (2026), examines how input-output linkages transmit
micro-level productivity shocks into macroeconomic outcomes and shape the aggregate
output distribution.* In contrast, Jones (2013); Liu (2019); Bagaee and Farhi (2020) and
Bigio and La’O (2020) focus on the macroeconomic consequences of micro-level distortions.
Extending this line, Baqaee and Farhi (2024) develop a general heterogeneous-agent
framework, which serves as a foundation for this paper.” Relative to their general setup,
this paper considers a more tractable case with Cobb—Douglas consumption and production
functions. This simplification enables explicit welfare analysis at the individual level,

Recent studies include Bergin and Corsetti (2023) and Bianchi and Coulibaly (2025).

*Other papers in this line of work include Gabaix (2011); Foerster et al. (2011); Atalay (2017); Bagaee
(2018); Carvalho et al. (2021) and Acemoglu and Tahbaz-Salehi (2025), among others. Also see Carvalho (2014);
Carvalho and Tahbaz-Salehi (2019) and Baqaee and Rubbo (2023) for surveys.

®This framework has also been extended in subsequent work; see, for example, Baqaee and Burstein (2025).

4



showing that cross-sector misallocation captures second-order changes in both the labor
wedge and the factoral terms of trade.

This paper also contributes to the literature on monetary transmission in multi-sector
economies with input-output linkages, including Pastén et al. (2020, 2024); Wei and Xie
(2020); Ghassibe (2021); Ferrari and Ghassibe (2024); La’O and Tahbaz-Salehi (2022, 2025);
Rubbo (2023, 2025); Afrouzi and Bhattarai (2023); Baqaee et al. (2024); Schaab and Tan (2023);
Xu and Yu (2025) and Qiu et al. (2026). Among these, a small but growing strand of the
literature studies optimal monetary policy in production networks. La’O and Tahbaz-Salehi
(2022) show that monetary policy cannot implement the first-best allocation in a multisector
production network economy. Instead, the optimal policy should stabilize a price index with
greater weights assigned to larger, stickier, and more upstream industries. In a parallel work,
Rubbo (2023) emphasizes how nominal rigidities accumulate through production chains
and flatten both the sectoral and aggregate Phillips curves, and derives a divine coincidence
index that outperforms the consumer price index in Phillips curve regressions. Following
this line of research, Xu and Yu (2025) characterize optimal monetary policy in production
networks with steady-state distortions, while Qiu et al. (2026) study optimal monetary
policy in a small open economy with domestic and cross-border input-output linkages.
These studies primarily characterize optimal monetary policy from the perspective of a
centralized planner. This paper complements the literature by extending the optimal-policy
characterization to a heterogeneous-agent economy with arbitrary Pareto weights in welfare
aggregation. This generalization changes the object of analysis: beyond the planner’s
preferred price index, the paper characterizes countries” divergent preferences over the
common monetary instrument, and identifies how production-network positions generate
systematic disagreement over monetary policy.

The closest antecedent to this paper is Rubbo (2025), which also studies monetary
policy in a HAIO economy. While both papers move beyond standard HANK models by
emphasizing the role of production structures in shaping the incidence of monetary policy
on labor income, this paper extends the analysis from first-order incidence to second-order
welfare analysis, thereby facilitating a full characterization of the optimal policy. This
extension is essential for moving from incidence to policy choice: it allows the paper to
characterize not only how monetary policy affects different agents, but also which policy
each country would prefer for the common monetary instrument.

Outline. The rest of the paper is organized as follows. Section 2 sets up the NK-HAIO
environment and defines both the sticky-price and flexible-price equilibria. Section 3



log-linearizes the model around the efficient equilibrium and characterizes monetary
transmission. Section 4 derives a closed-form characterization of the Ramsey-optimal
monetary policy under arbitrary Pareto weights and introduces the concepts of unilateral
inflation stance and policy-alignment loss. Section 5 presents the quantitative analysis.
Section 6 discusses extensions of the basic framework to a nested CES economy and to a
global economy under dominant currency pricing. All proofs, derivations, and additional

extensions are included in the Online Appendix.

2 Framework

This section sets up a New Keynesian model with monopolistic competition and nominal
rigidities in a currency union composed of C member countries and N industries. Each
country c € {1, ..., C} is represented by a representative household that supplies a distinct
type of labor and differs across countries in labor supply elasticity, sectoral labor input
shares, ownership structures, and consumption baskets.

The model is formulated in a general environment that does not require geographic
segmentation of labor inputs or ownership claims. In the quantitative analysis, such
segmentation is imposed as a calibration baseline, under which each country c is associated
with a subset of industries N, in order to map the model to a currency-union setting and to

discipline the magnitude of cross-country asymmetries.

2.1 Firms

Ineachindustryi € {1, ..., N}, a continuum of monopolistically competitive firms (indexed
by k € [0,1]) produces differentiated varieties using the same constant-returns-to-scale
production function,

N C
yi = ziFi(lxijl iy (Lickey) = zici H xf;l,]c L%
j=1 c=1
where a;c > 0 denotes the share of labor supplied by agent c used by the firm; w;; > 0
denotes the share of intermediate input j; and ¢; is a normalization constant independent of
the shocks. Sectoral productivity shocks z; > 0 are jointly log-normally distributed, with
logz = (logzi,...,logzn)" ~ N(0,X,).
Differentiated varieties from all the firms k within an industry i are aggregated into an



industry-level output using a CES aggregator:

<f i, M

where 0; > 1 denotes the elasticity of substitution between varieties within industry i.
The implied sectoral price index is thus given by

1 _1
pi= ( fo POk @)

All firms in industry i solve the following cost-minimization problem:

mc; = mm ch wk+2p1xl]k, sty =1

{xuk] 17 zckc 1 c=1

where w, is the wage rate for labor supplied by agent c. Under constant returns to scale,
all firms within an industry face the same marginal cost and employ inputs in the same
proportions.

Nominal rigidities. Nominal rigidities are introduced by assuming that, in each sector,
only a fraction 6; € (0,1] of firms can adjust their prices after observing the realizations
of productivity shocks and the money supply, while the remaining firms charge their
steady-state prices. In the static environment considered here, this formulation is equivalent
to a sticky-information model (Mankiw and Reis, 2002), in which a fraction 0; of firms
receive updated information about the state of the economy, while the remaining fraction
1 — 6; set prices based on their priors. The parameter §; captures the degree of sectoral
price flexibility, with lower values indicating greater nominal rigidity. Given industry level
output y;, price p;, and marginal cost mc;, the optimal reset price p; maximizes profits:

pic\
ITj = max [py — (1 - Tz)mCz]( l ) Yis ©)
Pik Pi
where 7; is an input subsidy provided by the government. Throughout this paper, the
subsidies 7; are non-state-contingent and set to eliminate the distortions that arise under the

CES demand structure, resulting in the profit-maximizing price being equal to pre-subsidy



marginal costs:
0;-1
0;

This assumption is standard in the New Keynesian literature (see, e.g., Woodford, 2003;

1—’[1‘:

Gali, 2008) and eliminates the incentive for monetary policy to use nominal adjustments
to substitute for missing tax instruments, thereby isolating the welfare effects of nominal
rigidities.

After productivity and monetary shocks are realized, firms within each industry charge
different prices due to price rigidities. This implies that, to a first-order approximation, the

vector of sectoral inflation rates is given by
logp = 0logme

where log p denotes the vector of sectoral inflation rates, log mc is the vector of changes in
sectoral marginal costs, and 6 = diag(dy, ..., On) is a diagonal matrix of industry-specific price
adjustment probabilities. This then implies that sectoral markups are related to sectoral
inflation through

log = log(p/mc) = —(6~" — ) logp. )

2.2 Households

Each country is populated by a representative household that earns income from labor
supply and from sectoral profits. Each household retains exclusive ownership of its labor
income, so labor earnings are not shared across countries. Profit income, by contrast, is
distributed according to an ownership structure that governs the allocation of firm profits
across countries. Following Baqaee and Farhi (2024), I introduce an N x C ownership matrix
®, where each entry @;. denotes the share of profits generated in industry i that accrues to the
representative household in country c. A block-diagonal structure of @ (i.e., ;. = 1{i € N.})
corresponds to geographically segmented ownership, whereby the representative household
in country c receives profits only from industries operating domestically. More general
ownership structures allow profits to be distributed independently of production location,
thereby altering the cross-country incidence of income and the redistribution effects induced

by monetary policy.



The representative household in country ¢ has log balanced-growth preferences,®

L1+1/ryc
-1 T
Uc(Ce, L) og Ce R[}c 1+ 1/T]CI

where L. denotes labor supply, . is the Frisch elasticity, and 1. is calibrated to match
steady-state labor supply. Consumption is summarized by the Cobb-Douglas aggregator

e
T \Bd)

where c,; is consumption of good i by the household in country ¢, and f.; > 0 denotes the
expenditure share of good 7 in country c’s consumption basket.

Each household maximizes utility subject to the budget constraint

N N
Z piCei < weLe + Z ;I - T, ®)
=1 =1

1 . . . .

where I'1; = fo IT;  dk denotes total profits generated in industry 7, and T, is a lump-sum
tax. The budget constraint equates country c¢’s nominal gross national expenditure (GNE.)
with its nominal gross national income (GNI,), given by labor and profit income accruing to

domestic residents, net of international taxes and transfers.

2.3 Policy Instruments

The economy also features a government comprising fiscal and monetary authorities,
each responsible for implementing its respective policy instruments.

To ensure budget balance, fiscal policy finances subsidies to firms via lump-sum taxes
imposed on households in proportion to their ownership shares. In particular, the tax paid
by the representative household in country c is given by

N 1
T, = Z DjTimc; f yixdk (6)
i=1 0

1 . .
where T; mc; fo yikdk denotes the total subsidy allocated to sector i.

This tax scheme renders the fiscal system neutral: in steady state, each country’s nominal

SThis specification corresponds to the log-separable case of KPR preferences (King et al., 1988).



expenditure is fully financed by labor income, and trade is balanced across countries. For
example, under geographically segmented ownership, equation (6) implies that subsidies
to domestic firms are financed entirely by taxes raised domestically.

On the monetary side, I adopt the cash-in-advance setup of Pastén et al. (2020), in which
the money supply m directly determines nominal aggregate demand:

GNE =

C:

-

1l
—_

C
piCci = m.
=1

1

This formulation abstracts from monetary micro-foundations and treats m as an intermediary

policy instrument.

24 Equilibrium

I now formalize equilibrium in the model economy. The environment features nominal
rigidities faced by firms, and clearing in both goods and factor markets. I define two
equilibrium concepts: one with nominal rigidities and one with fully flexible prices. These
serve as the basis for analyzing how monetary policy transmits through the economy and
for quantifying the inefficiencies introduced by price rigidity.

Before presenting the formal definitions, note that the market-clearing conditions for
goods and labor markets are given by

c=1 j=1
N 1

L. = Lic xdk,
i=1 Y0

for all industries i € N and countries ¢ € C. The first condition requires that total output
in each industry equals its use for final consumption across countries and as intermediate
inputs across firms. The second condition equates total labor supplied by country c to the
sum of labor services employed across industries.

N

Definition 1. For any realization of productivity shocks {z;};_, and a monetary shock m, a

sticky-price equilibrium consists of: a vector of prices {pi}fi ,» a vector of sectoral output

C
c=1"

intermediate inputs {x;;}; jen, @ matrix of primary inputs {L;c}iencec and a matrix of final use

{yi}g\i 1, & vector of nominal wages {w} a vector of labor supply {Lc}cczy a matrix of

{cci}cecien, such that: (i) firms optimally choose intermediate inputs and labor demand to

10



minimize their costs, and optimally reset their prices when they have a chance to adjust; (ii)
each representative household maximizes utility subject to the budget constraint; (iii) the
government budget constraint is satisfied; (iv) all markets for goods and labor clear.

To isolate the effects of nominal rigidities, I define a benchmark equilibrium in which all
prices are fully flexible.

Definition 2. The flexible-price equilibrium is defined by the same conditions as the
sticky-price equilibrium, except that all firms are assumed to reset their prices optimally in
response to realized shocks.

3 Log-Linearized Model

In this section, I approximate the model around the efficient equilibrium and characterize
some important results of the log-linearized economy. I state these results in terms of
changes in ex post markups.

3.1 Definitions and Notations

Throughout this paper, I express the log deviation of the variable x from the flexible-price
equilibrium x* as:

% =logx —logx™.

For example, the variable ¢, = log(C./Cf) denotes the consumption gap, representing the
percentage deviation of country ¢’s consumption in the sticky-price equilibrium relative to
the first-best flexible-price benchmark.

Before presenting results for the log-linearized economy with input-output linkages,
I introduce notation to streamline the expressions. Table 1 defines key input-output
parameters, including the Leontief inverse and Domar weights.

Input-output matrices. The entry w;; in the input-output matrix represents the direct
elasticity of sector i’s marginal cost with respect to the price of sector j. In contrast, the
element W;; of the associated Leontief inverse captures the total exposure of sector i to sector
j, incorporating both direct and indirect effects—namely, how price changes in sector j
transmit through input-output linkages to affect the marginal cost of sector i.” By analogy,
the element W;; in the Leontief inverse of factor inputs captures the total exposure of sector

"This follows from the Neumann series expansion of the Leontief inverse: ¥ = (I- Q)1 =1+Q+ Q> +---,
which captures successive rounds of input propagation across sectors.
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Table 1: input-output definitions.

Income share of country c x€RE x. = CG;I\NT%
Consumption basket of country c Bc € RN, Bei = é’fﬁ%c
Union-wide consumption shares beRN b = ZCC:1 XcPei
Input—-output matrix QeRVN ;= :;’:;l
Labor input matrix a € RNXC g, = %
Leontief inverse Y=(l-0Q)!
Leontief inverse of factors Wi =Yy
Pass-throughs of nominal wages into prices g” = (I — 6Q) !6a, 0 = glt)ggii
Exposures of country c to sectors (A)Y =Y
Domar weights AN =bV, A= %
Exposures of country c to factors (AY) =BV
Labor income shares N =bVa, A, = gf\?é

i’s marginal cost to country f’s nominal wage, accounting for both direct and indirect
effects. Since value added in each sector is entirely composed of labor inputs from different
countries, it follows that ngzl Wi = 1 holds for all sectors.

Domar weights. The Domar weight (or sales share) of sector i, denoted by A; = p;y;/GNE,
captures the economy’s total exposure to sector i, directly and indirectly. Formally, it
aggregates the i-th column of the Leontief inverse W using union-wide consumption
shares b, i.e.,, A; = Zﬁ.\il bjW;;. Similarly, the labor income share of country ¢, denoted by
A¢ = wc.L./GNE, measures country c’s labor income as a share of total nominal output. It

reflects the economy’s total exposure to labor from country c, and relates to the Leontief

structure via A, = Z;\il bjWj.. Note that the ratio A;/xc = éUIQLéC defines country c’s labor
wedge, measuring the share of labor income in country c’s total expenditure.® In the
flexible-price (efficient) equilibrium, the fiscal setup implies A. = x., so the labor wedge
equals one in all countries.

Analogously, country-specific Domar weights are constructed using country c¢’s own
consumption shares .. The weight A7 = Z;\il Bc;W ji measures country ¢’s consumption cost
exposure to sector i, while A; = Z?; Bc;V jf measures its exposure to labor from country f.
These country-level weights provide a decomposition of aggregate Domar weights across

consumers, satisfying the identities: A; = Zle XcASand Af = Zle )(CA;.

8Given that A./x. = — ggj;géi é—i, the labor wedge defined here closely follows the standard intratemporal

labor-wedge measure (see, e.g., Farhi and Werning, 2017).
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Pass-throughs of nominal wages into prices. Due to nominal rigidities, sectors only
partially transmit changes in marginal costs along the production chain. As a result, the
pass-through of nominal wages to sectoral prices is dampened relative to the frictionless
benchmark and is lower than sectors’ total structural exposure to labor inputs.

Formally, the matrix of pass-throughs of nominal wages to sectoral prices is given by
0" = (I - 6Q)'6a, where each element ¢ quantifies the elasticity of the price in sector i
with respect to the nominal wage in country c. The production network governs how cost
shocks propagate across sectors, with nominal rigidities preventing full transmission. In
particular, the effective pass-through to a sector’s price is bounded above by the product of
that sector’s own price adjustment probability and its total (direct and indirect) exposure to

labor from country c: o5 < 6iWi.

3.2 Basic Results

In the presence of nominal rigidities, monetary policy generates distortions that reallocate
resources across industries and countries. This section establishes that, to a first-order
approximation, country-level employment gaps, income shares, and consumption gaps are
all proportional to weighted sums of sectoral ex post markups, with weights determined by
production networks, ownership structures, and labor supply elasticities.

Lemma 1. To a first-order approximation, the country-level employment gaps {ZAC}CC:1 and
income share changes { )A(C}CC=1 are linear functions of sectoral ex post markups {lv‘i}?i 1
I = XN:f“l e o8Le N Dick @)
T N T dlogyy T 14 ke
. al _dlog x. 1 <
Re= ; Ticlogpi,  Tie = dlog ~ \° Ai f; Qer(®if = Wip). 8)

Here, ¢ € RM*C and T € RNXC respectively record the elasticities of country-level labor
supply and income shares with respect to sectoral markups. The matrix Q = (I - A’)|\‘S1
denotes the inverse of I — A’ restricted to the subspace S = {x eRC:1'x = O}, where
A € RY*C has entries A(c, f) = A;, representing country ¢’s consumption cost exposure to

labor from country f.

The first equation in Lemma 1 shows that each sector i’s contribution to country c’s
employment gap is proportional to its sales share (A;) and to country ¢’s ownership share

13



®;.. This result provides a significant departure from representative-agent frameworks,
such as Rubbo (2023), where sectoral contributions to the aggregate employment gap are
governed solely by the Domar weights. The intuition rests on endogenous fluctuations in
the country-specific labor wedge. An increase in sectoral markups acts as an implicit tax on
production, yet its impact is mediated by income composition. Countries that hold larger
ownership shares in highly distorted sectors receive a greater fraction of income in the form
of profits relative to total expenditure and therefore exhibit labor wedges that are more
sensitive to changes in ex post markups. As ex post markups rise and labor wedges widen,
the associated wealth effects are stronger in these countries, leading to larger reductions in
labor supply. Consequently, employment responses are inherently shaped by a country’s
position within the economy’s value chain.

The second equation in Lemma 1 characterizes how country c’s income share responds
to sectoral markup changes. The structure of the elasticity I';; reflects three forces: (i) the
sector’s centrality in nominal expenditure (A;); (ii) the differential between country f’s
ownership claims on sector i (®;f) and sector i’s exposure to labor from country f (Wf); and
(iii) the country-income network Q, which governs the general equilibrium propagation of
income changes across countries.

Structurally, the matrix Q functions as a country-level Leontief inverse or a global
income multiplier. In an economy characterized by deep interdependence—where countries
consume baskets that embody the labor of others—an initial shift in sectoral profits or labor
demand triggers a cascade of expenditure-income feedback. As a country’s income share
adjusts, its endogenous expenditure response alters the labor demand and income of all other
countries in the union. The matrix Q aggregates these infinite rounds of expenditure-income
teedback, mapping primitive profit-vs-factor shocks into final equilibrium adjustments.

The economic intuition behind the income redistribution mechanism is as follows. An
increase in the markup of sector i simultaneously raises sectoral profits and depresses output
demand. The resulting direct redistribution of income across countries is governed by the

vector of differences between ownership claims and labor exposure, {®;f — W)= : country

C

f benefits from higher markups through its ownership claims on sector i’s profij’rcs,1 captured
by @;¢. At the same time, higher markups reduce demand for sector i’s output and, through
sector i’s exposure to labor from country f, W;f, lead to a contraction in labor demand and
labor income in that country. These primitive incidence effects are subsequently processed
through the linear operator Q, which accounts for the general-equilibrium feedback across
the country network. Since both the primitive incidence and the network propagation

are linear, the resulting elasticity of country c¢’s income share is a linear combination of
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all country-level differentials (®;r — W;y), as expressed in equation (8). This expression
highlights that income-share adjustments are entirely driven by asymmetries between
sectoral profit ownership and sectoral labor exposure across industries and countries.

In the special case with two countries—say, countries & and —equation (8) admits an

explicit solution. The change in country /’s income share is given by

N
Ri = 2, (A + AT Y Ay — W) log . ©)

i=1
This formula makes transparent how markup changes redistribute income across
countries. An increase in log y; raises profits in sector i, benefiting country h’s profit income
in proportion to its ownership claims ®;,. At the same time, higher markups reduce sector
i’s demand for labor across countries. Since sector i’s exposure to labor from country £ is
given by Wj;, the contraction in labor demand lowers the labor income accruing to country
h in proportion to Wj,. These opposing forces partially offset each other, with the net effect
scaled by the sector’s Domar weight A;. The resulting expression summarizes the total
impact of markup changes on country /’s income share, incorporating both profit incidence

and factor-demand effects.

Remark 1. Combining equation (7) with the relationship between sectoral markups and

prices in equation (4), employment gaps can be related to sectoral price changes as follows,
(1 +1/ne)xcle = N'(67" = I) diag(®(;, ) log p.

This equation reveals that the transmission of monetary policy to the employment of country
c breaks down under each of the following limiting cases: (i) there are no nominal rigidities
across sectors, i.e., §; = 1 for all 7; (ii) labor supply is perfectly inelastic, 17 = 0; or (iii) country

c has no profit claims across sectors, ®;. = 0 for all i.

Remark 2. A key implication of equation (8) is that markup shocks have no incidence on
country income shares under labor-equivalent ownership, defined by ®@;r = Wy for all sectors i
and countries f. Under this condition, each country receives profits from a sector in exactly
the same proportion as it supplies direct and indirect labor services to that sector, so profit-
income and labor-income effects exactly offset one another. This eliminates the structural
asymmetry that drives income-share redistribution, ensuring that monetary shocks—while
still generating aggregate distortions—do not induce any ex post redistribution of income

across countries. Consequently, {. = 0 for all countries.
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I now turn to country-level consumption gaps and show that, in a heterogeneous-agent
economy, consumption and employment gaps generally do not coincide. Proposition 1
establishes that the difference between consumption and employment gaps is proportional
to a sum of sectoral ex post markups.

Proposition 1 (Country-Level Allocative Efficiency). To a first-order (log-linear) approx-
imation, the allocative efficiency of country c, measured by the difference between its
consumption and employment gaps, can be decomposed into a direct incidence effect and a
Viner’s factoral terms-of-trade effect,

N C
. AiD;
éc—é’C:Z(ZX_ZC—/\ZF)]Ogyi + dlong—ZA;dlogwf. (10)
i=1 ¢ f=1
direct incidence (DI) factoral terms-of-trade (FToT)

Furthermore, the FToT component can be rewritten in terms of sectoral markups as

N C
1 1
AFToT, = ) (ric + n—fﬁ) =Y A (rif + n—feg‘f) log (1;. (11)
¢ =

i=1

Combining both components, country-level allocative efficiency can be written compactly
as a linear exposure to sectoral markups

N
&c—le=)" Jic log; = J/logy,
i=1

where . € RN collects the total markup-exposure coefficients relevant for the allocative
efficiency of country c. For completeness, I also construct the direct-incidence index
JP! and the factoral terms-of-trade index JF°T, which together decompose 7. into its
direct-incidence and terms-of-trade components.’

The direct incidence (DI) effect represents a generalized terms-of-trade effect that captures
how changes in sectoral markups redistribute real income across countries while holding
factor prices fixed. In the classical international macroeconomics literature, a country’s
terms of trade improve when the price of its exports rises relative to its imports, shifting

rents from foreign consumers to domestic producers. The direct incidence effect extends

“The coefficients appearing in the decomposition are J>' = A _ AL, JERT =T+ Lg8 - Z?:l ASTip+ L8,

Xe Ne 1 f nf if
and they sum to the total coefficient J;c = J2' + J 7.
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this logic to a production-network environment by recognizing each country’s dual role as
both a consumer of sectoral goods and a residual claimant on sectoral profits.

Specifically, a rise in the markup log u; increases the cost of country ¢’s consumption
basket by A¢ representing a deterioration in the country’s terms of trade on the consumption
side. At the same time, it increases country c¢’s income by A;®;./ x, through its ownership
claims on sectoral profits, corresponding to a terms-of-trade improvement on the income
side. The direct-incidence index J; .IC)I summarizes the net effect of these opposing forces. It
is positive when country c is a net owner of good i, so that profit income more than offsets
the increased consumption cost, and negative when country c is a net user, bearing higher
user cost without sufficient profit compensation.

The factoral terms-of-trade (FToT) effect, by contrast, captures the redistribution arising
from endogenous changes in relative factor prices. It measures the change in relative nominal
wages between the labor supplied by country c and the labor to which its consumption
basket is exposed. Specifically, it reflects the difference between the change in country
c’s own wage, dlog w,, and the exposure-weighted average wage change across all labor
types f embodied in its consumption basket, }. rec Ajf dlogwy. Since the weights satisfy
Y fec Afc = 1, this component isolates a pure relative-wage change between labor types across
countries. Equation (11) then maps these wage movements to the underlying structural
distortions, expressing the FToT effect in terms of sectoral markups.

The following example illustrates how, in a simplified environment, the direct-incidence
effect reduces to the classical terms-of-trade channel.

Example 1 (Horizontal Economy). In a currency union without input-output linkages
and with domestic ownership segmentation, the direct-incidence index captures export
exposure: J; .IC)I = Y g2 XfBfil Xc > 0 for domestic industries and J; 131 = —B.i < 0 for foreign
industries. The direct-incidence effect then maps precisely to the classical terms-of-trade

decomposition:
ADI, = Cov(J", log p) = Z Z X Byil xclog pi — Z Beilogui . (12)
ieN, f;tC i¢N,
change in export price change in import price

In the general HAIO economy, the direct-incidence effect can therefore be understood as
changes in a country’s network-adjusted commodity terms of trade.

Taken together, the direct-incidence and factoral terms-of-trade effects show that, in a

heterogeneous economy without steady-state distortions, country-level allocative efficiency
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arises exclusively from changes in overall terms of trade. Monetary policy influences these
relative terms of trade by shifting sectoral markups, thereby redistributing allocative
efficiency across countries. However, as established in the following corollary, such
redistribution is neutral from an aggregate efficiency perspective: when evaluated using
income-share-weighted aggregation, these first-order gains and losses perfectly cancel out,
reflecting the zero-sum nature of terms-of-trade shifts in a closed economy.

Corollary 1 (Aggregate Neutrality). Country-level allocative efficiencies, while generally

nonzero, exactly offset at first order when aggregated using income shares

C C
Z xe(@e—1p) = Z X I logu =0. (13)
c=1 c=1

This aggregate neutrality reflects a macro-level envelope theorem. As shown by
Negishi (1960), the competitive equilibrium allocation can be replicated by a Negishi
planner who maximizes a weighted sum of country utilities.!’ As a result, the economy-
wide allocative efficiency corresponds to the first-order variation in the planner’s welfare
function. Since the equilibrium allocation is optimal from the planner’s perspective, any
marginal reallocation—including that induced by a monetary shock—yields no first-order
improvement in aggregate welfare. Monetary policy therefore redistributes across countries
without improving union-wide allocative efficiency.

While the aggregate neutrality result holds generally, the pattern of redistribution across
countries depends critically on production-network structure. In the horizontal economy
of Example 1, the direct-incidence effect arises only when ex post markups in export and
import sectors respond differently to monetary policy; a uniform markup change leaves
every country’s terms of trade unchanged. Input-output linkages break this neutrality, as
the following example illustrates.

Example 2 (Two-Stage Vertical Chain). Consider a vertical production chain (Figure 1) with
two countries. For simplicity, I shut down the factoral terms-of-trade channel by assuming
labor-equivalent ownership (®;r = W;s) and perfectly elastic labor supply in all countries.
The upstream producer (sector 2) uses labor from country 2 to manufacture an intermediate
input, which is then purchased by the downstream producer (sector 1). The downstream
sector combines this input with labor from country 1 to produce the final good, with a

labor share of a1. Proposition 1 implies that the allocative efficiencies across countries are

0T emma 3 shows that when utility is logarithmic in consumption, the Negishi welfare weights coincide
with income shares.
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determined by the ex post markup of the upstream sector:
61— i1 =—(1-aj)logu, and & - iz = aj log uo.

In this setting, an expansionary monetary policy that reduces the upstream sector’s
markup improves country 1’s terms of trade but deteriorates those of country 2. This is
because, under labor-equivalent ownership, both countries” terms of trade are independent
of changes in downstream markups.!! Since country 2 is a net supplier of the upstream
good while country 1 is a net user, a reduction in the upstream sector’s markup benefits

users at the expense of suppliers.

a7

= )—@

Figure 1: Two-stage vertical chain

The role of production networks in redistribution. To formalize how production-network
position shapes the redistribution illustrated above, I introduce a country-level input-output

multiplier following Baqaee and Farhi (2019).
Definition 3. The input—output multiplier of country c is

Ai

éc = 7 (14)
Xc

i€N,

measuring the total domestic sales as a fraction of domestic final demand. The union-wide

counterpart is E[&] = };en Ai-

When factors are sourced domestically, &, exceeds one whenever country c¢’s domestic

sectors use intermediate inputs.'? In particular, under geographic ownership segmentation,

Given the assumed labor-equivalent ownership structure, country 2 owns sector 2 and holds a 1 — a; share
of sector 1.
12To see this, note that x. = Ac = Ly, Aittic < Y, Ai at the steady state.
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the direct-incidence indices sum to Zﬁljl ]CDI =& -Y A7, motivating the following
decomposition.

Corollary 2. Under ownership segmentation (®;. = 1{i € N.}), the direct-incidence effect in

Proposition 1 admits the decomposition

ADI. = (& — E,[£])Tog 1 + (€] = Tien AS)log i + Ty T (log i — log ), (15)

IO-multiplier channel home-bias channel sectoral-heterogeneity channel

where log 1 denotes the union-wide average ex post markup change.

The first two channels are evaluated at the union-wide average markup change. The
IO-multiplier channel captures cross-country differences in production-network centrality:
countries with above-average IO multipliers (. > [E,[£]) experience a terms-of-trade
improvement when the union-wide markup rises and a deterioration when it falls. The
home-bias channel reflects heterogeneity in countries” total consumption exposure to
sectoral wedges, ). ;en /\1?, relative to the union-wide counterpart ;. Ai = E,[£]; it vanishes
when consumption baskets are homogeneous across countries. The sectoral-heterogeneity
channel captures the interaction between a country’s direct-incidence exposures and the
cross-sectional dispersion of sectoral markup responses.

In the horizontal economy of Example 1, the first two channels are neutralized (&, =
Yien AS = 1for all ¢), so that the direct-incidence effect arises only when ex post markups in
export and import sectors respond differently to monetary policy. Input—output linkages
break this neutrality. With production networks, a uniform markup response need not
eliminate the direct-incidence motive, because countries differ in their IO multipliers and
total consumption exposures. In particular, when the IO-multiplier channel dominates cross-
country variation, countries with above-average IO multipliers experience a deterioration in

their terms of trade under monetary expansion, which compresses the union-wide markup.

3.3 Monetary Transmission

I now characterize the transmission of monetary policy within the HAIO framework.
The following proposition derives the general-equilibrium elasticities of sectoral prices and
country-level employment with respect to a monetary shock, accounting for the endogenous

feedback between nominal rigidities and cross-country heterogeneity.
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Proposition 2 (Monetary Transmission in HAIO). Assume that the matrix I — o“(I" +
£'n71y' (I — 87" is nonsingular. Then, in response to a change in the money supply, the
elasticities of sectoral prices with respect to nominal aggregate demand are given by

n _ dlogp
~ dlogm

0 =[1- 0"+ 71y (1= 67)] 6",

where 1 = diag(7, ..., nc) denotes the diagonal matrix of household-specific labor supply
elasticities. The corresponding effects on household employment are:

dlogL
dlogm

m —

= (1-6")g"

Proposition 2 describes how a monetary expansion is transmitted through the HAIO
economy. Sectoral prices respond through two mechanisms. First, a numeéraire effect raises
nominal wages uniformly across countries and, under nominal price rigidities, mechanically
raises sectoral prices through marginal-cost pass-through. Second, the redistribution effect
operates through endogenous variation in ex post markups: monetary shocks reallocate
income and employment across countries via the factoral terms-of-trade channel, altering
relative nominal wages, which feed back into marginal costs and either amplify or dampen
sectoral price responses. The matrix inverse in " captures this general-equilibrium feedback
loop, while £" summarizes the resulting labor reallocation across countries. Monetary
policy thus moves prices and employment not only through the common numéraire effect
but also through endogenous redistribution across countries embedded in the production
network.

The following two examples build intuition for how production-network structure
shapes the sectoral price pass-through of monetary shocks. In both—a vertical supply chain
and a roundabout economy—intermediate-input linkages dampen the price response to

monetary shocks, echoing the amplification mechanism of Basu (1995).

Example 3 (General Vertical Economy). This example extends the two-stage vertical chain
in Example 2 to a general setting with C countries and C sectors. I maintain the assumptions
of labor-equivalent ownership (®;r = W;¢) and perfectly elastic labor supply in all countries,
which together neutralize the redistribution feedback from ex post markups to nominal
wages and collapse the matrix inverse in Proposition 2 to the identity. Asillustrated in Figure
2, the most upstream sector C uses labor from country C to produce intermediate good
C. Each downstream sector k then combines intermediate input k + 1 from its immediate

upstream sector with labor supplied by the representative household in country k to
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produce good k. Only the final good produced by sector 1 is consumed by households

across countries.

O
O

Figure 2: General vertical economy

()

Under this structure, Proposition 2 implies that sector i’s price elasticity satisfies the
recursion

mo_

0 aiéi + (1 - ai)éi (_0;:1_1,

with terminal condition ¢! = 6¢c. Nominal rigidities accumulate along the supply chain:
since " € (0, 1), a sector that relies more heavily on upstream inputs—smaller a;—effectively
imports the stickiness of its entire upstream network, causing its price to respond more
sluggishly to monetary shocks.

Example 4 (Roundabout Economy). Consider a roundabout economy in which all sectors
share the same input bundle, & = & and w;; = @; for all i, while nominal rigidities are

allowed to vary across sectors. Proposition 2 then implies,

N D1 -6)

m=0;/0 and "= =2
X / ‘ oxc(1+ 1/776)

7

where § = E;(0) + Zfil CC:1 Ai(1 - (5{)%{/“% is a constant that increases in the Domar weights
Ai. As the economy becomes more roundabout—characterized by a higher intensity of
intermediate input use (lower }_.d.), the Domar weights rise, leading to a more sluggish

t.1?

aggregate price adjustment.’” Production complexity therefore acts as a structural amplifier

of nominal rigidities.

@;

ZL‘&C.

B3In this example the Domar weights satisfy A; = b; +
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4 Optimal Monetary Policy and Inflation Stance

In multi-sector economies with input-output linkages and nominal rigidities, monetary
policy cannot attain the first-best allocation and instead trades off competing welfare objec-
tives (see, e.g., La’O and Tahbaz-Salehi, 2022). This section formulates a Ramsey problem
for a heterogeneous-agent input—output economy under a utilitarian Bergson-Samuelson
welfare criterion with arbitrary Pareto weights. The resulting characterization of optimal
policy motivates the definitions of unilateral inflation stances and policy-alignment losses,
which are used to analyze the heterogeneous incidence of a common monetary policy across

countries.

4.1 Welfare Loss and Policy Objective

A central question in welfare measurement is how to aggregate country utilities into
an economy-wide metric. Throughout the paper, I adopt a utilitarian Bergson-Samuelson
welfare function,

C

W({Kc}cczl) = Z KU,

c=1

where {x.}¢

.y denotes an arbitrary set of non-negative Pareto weights, which reflect the

political influence of each country. Let e, denote the unilateral Pareto weights, where x. =1
and x~ = 0 for all ¢’ # c. This corresponds to a scenario in which the monetary authority
places full weight on country c’s welfare. Under this formulation, the aggregate welfare
criterion collapses to that country’s utility: W(e;) = U.. The welfare analysis begins with
this polar case of policy weighting and then generalizes to arbitrary Pareto weights, leading
to the following result.

Lemma 2 (Unilateral Welfare Loss). Up to a second-order approximation, the welfare loss

under unilateral Pareto weights for country c is given by:
W(e) — Wi(e) = Jlogu — 3logu’ L. logp, (16)
where the matrix £, summarizes second-order welfare losses and is decomposed as

e.o. s
Lc = Lc g + Lzmthm + £?cross’
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with the following components:

L85 =1+1/ Uc)f}f,c) [fz,c)]/’
L‘C/vithin — dlag(AC o 6)(6_1 _ I)_ll

C
across _ Ne c 1 cf _ me caf
L —1+UCY+;1+anfY H+Z‘Afu'

where the matrices Y¢, 2¢ € RVN summarize the second-order effects of sectoral wedges
on equilibrium allocations. In particular, ¢ governs the second-order approximation of
the income share x., while Y° governs the second-order approximation of the labor wedge
Ac/ xc. Explicit closed-form expressions for these matrices are provided in Lemma 4 in the
Online Appendix.'*

Lemma 2 provides a closed-form second-order approximation of country-level welfare
loss in a HAIO economy. Specifically, equation (16) illustrates that the welfare loss function
for country c consists of a first-order allocative efficiency specific to that country, along with
a second-order loss comprising three distinct components.

The first two components parallel those in the standard New Keynesian model (e.g.,
Gali, 2008), reflecting the classical trade-off between employment-gap stabilization and
price stability. The first term, log u’' Le® log u = (1 + 1/n.)2, captures welfare loss from the
volatility in the employment gap of country c. This term vanishes when labor supply is
perfectly inelastic (1. = 0).

The second term, log ' Lt log = ¥V, /\f@ilf—%l_ log u? measures welfare loss from
price dispersion within industries. This loss is strictly increasing with the within-sector
elasticity of substitution, 0;, since greater substitutability amplifies resource misallocation
arising from relative price distortions. The key distinction from La’O and Tahbaz-Salehi
(2022) lies in the weighting of sectoral misallocation. In this framework, price dispersion

in sector i is weighted by country ¢’s consumption cost exposure, A, rather than sector i’s

4Specifically, Lemma 4 in the Online Appendix formalizes the closed-form expressions

C C
B = —Tiellie + X1 Y| Qep(®ig = Wig) [2 Y AsxeTjg = 24,9 + )\itij],
f=1 g=1
@, - @;
Yf] = X—m 2/\]\1111 - ZZ /\{Xfr]f + 2/\1-ch - /\ilij - Al/\])(—jc ,
c = c

where (;; denotes the (i, j)-th entry of the identity matrix.
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Domar weight, A;. This refinement highlights how heterogeneity in consumption baskets
across countries generates unequal exposure to sectoral inefficiencies.

The third term, log pu’ L3 log u, arises exclusively in multisector economies and
characterizes the misallocation of resources across industries. Building on second-order
approximations of labor wedges and income shares, it extends the cross-sector misallocation
term in Baqaee and Farhi (2024) to the country level. In a standard representative-agent
production network economy, such a term typically captures the second-order approximation
of the aggregate labor wedge (see e.g., Bagaee and Farhi, 2020; La’O and Tahbaz-Salehi,
2022). In this heterogeneous-agent framework, however, the term is broader in scope: it
integrates the second-order approximation of country ¢’s labor wedge, A./x., alongside
the second-order approximation of the country’s factoral terms-of-trade. Consequently,
it captures not only the standard inefficiencies in sectoral labor allocation but also the
distortionary effects of monetary shocks on the relative factor prices embedded in the
country’s consumption basket.

Building on Lemma 2, Proposition 3 establishes the general Bergson-Samuelson welfare
loss by aggregating the unilateral welfare losses using arbitrary Pareto weights.

Proposition 3 (Bergson-Samuelson Welfare Loss). The Bergson-Samuelson welfare loss

function with arbitrary Pareto weights {x}<

—; can be expressed as the weighted sum of

country-level welfare losses:

Wt} Sy) = Wik Sy) = ) e[ Wieo) = Wieo)]

M- 1D

ke J log p — 3 log p’ L(frc) log i, (17)

L
—_

c

where the aggregate loss matrix L({x.}) is the Pareto-weighted average of country-level loss

matrices,

L) = ) ke Le = LEB(lech) + LY (i) + L2 )) (18)

agls

1l
—_

c

with each component of £L({x.}) defined as

Le’g'({Kc}) = Z Ke L?-%/ LWithin({KC}) — Z Ke L‘C/vithin, LaCI‘OSS({KC}) —

c=1 c=1 C

C C C
Ke Lacicross )
=1
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Proposition 3 generalizes the welfare loss expression from a New Keynesian production
network economy with a representative agent (e.g., La’O and Tahbaz-Salehi, 2022) to a
fully heterogeneous-agent input—output (HAIO) economy. While Baqaee and Farhi (2024)
similarly provide a second-order approximation of welfare in a HAIO framework, their
analysis is restricted to the special case where Pareto weights are given by income shares. In
contrast, Proposition 3 accommodates arbitrary welfare weights, facilitating a more flexible
evaluation of the distributional incidence of a common monetary policy. This generalization
is central to characterizing the policy-alignment loss (PAL) in Section 4.4, as it explicitly
accounts for the potential misalignment between a country’s unilateral preferences and the
centralized objectives of the monetary authority.

In another comparison to Baqaee and Farhi (2024), the welfare function in equation (17)
implies that monetary policy faces a fundamental trade-off between aggregate stabilization
and first-order redistribution. These redistributive motives are silenced under the income-
share weighting assumed in their framework, forcing the central bank to focus exclusively
on aggregate efficiency. The following corollary formalizes this result, showing that the
welfare objective collapses to a purely efficiency-based, quadratic measure when Pareto

weights coincide with countries” income shares.

Corollary 3 (Redistribution Neutrality under Income-Share Weighting). When Pareto
weights coincide with countries” income shares, such that x. = x. for all ¢, the optimal mone-
tary policy is redistribution-neutral. In this case, the central bank cannot enhance aggregate
efficiency through manipulating the countries” overall terms of trade. Consequently, the
aggregate welfare loss becomes purely quadratic in ex post markups '

W(ixo) - W(ixt,) = -3 log ' L({xc}) log .

4.2 Optimal Policy

To characterize optimal monetary policy, I model the monetary authority as a Ramsey
planner who chooses the policy to minimize aggregate welfare loss, subject to the competitive-
equilibrium constraints of the economy. The nominal policy instrument is the money
supply log m(z), which affects equilibrium prices and markups through the cash-in-advance
constraint.

While policy is implemented via log m(z), welfare depends only on the induced move-

ments in prices and markups. It is therefore without loss of generality to represent monetary

13See Corollary 4 in the Online Appendix for a full characterization of the welfare loss function under
income-share weighting, which yields a substantially simplified expression.
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policy by a sectoral price index target of the form
C'logp =,

for some (C, ) € P € RN x R. This representation captures the reduced-form implications
of monetary policy through its impact on sectoral prices.

Lemma 6 in the Online Appendix shows that, to a first-order approximation, any price-
targeting rule of the form (' logp = m can be implemented by an appropriate choice of the
money supply rule log m(z). In particular, for any admissible (C, 7t), there exists a policy of
the form log m(z) = ¢o + ¢’ log z that reproduces the same equilibrium price allocation. This
result justifies treating (C, m) as reduced-form policy instruments throughout the analysis.

Building on this result, the Ramsey-optimal policy under arbitrary Pareto weights is
characterized by the optimal price-targeting index C* and the associated inflation bias 7"
that jointly minimize the aggregate welfare loss specified in equation (17).

Theorem 1 (Optimal Policy). Given the Pareto weights {Kc}le, the optimal monetary policy
solves for (C*, ) that minimizes the welfare loss in equation (17). The resulting policy

targets a sectoral price index of the form

N
Y Cillxe)) logpj = (), (19)

=1

where

(k) = ) ke T = 6™ (20)

C
c=1

The optimal sectoral weight can be further broken down into three components,

Cilleh) = ¥ ((ech) + CYR (fiec)) + G (free)),
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with

C
¥ (el = (67" = DA} ) wee Dy €2 xe,
c=1
C

within _ (s-1 )
iR (fiee)) = (671 = 1)0j0]" Y K A,

c=1

N
C;ICI‘OSS({KC}) — (6]—1 _ 1) Z(él—l _ 1)Qim L?],Cross({Kc}).
=1

Theorem 1 characterizes the optimal policy as a function of sectoral nominal rigidities,
the production network, and ownership structures. As implied by Corollary 3, the monetary
authority faces a trade-off between aggregate stabilization and first-order redistribution
whenever Pareto weights deviate from income shares. In such cases, an inflation bias
arises on the right-hand side of equation (19), reflecting incentives to redistribute across
countries by shifting the overall terms of trade in favor of certain groups. By contrast, when
Pareto weights align with income shares, the optimal monetary policy reduces to a pure
price-stabilization rule with zero inflation bias (7*({x}) = 0). This redistribution-neutral
policy serves as the benchmark for centralized optimal monetary policy.'®

The optimal industry weights in equation (19) determine which price index monetary
policy should target to minimize second-order welfare losses arising from nominal rigidi-
ties. Recall that the monetary authority must balance between three distinct sources of
misallocation: the aggregate volatility of employment gaps, price dispersion within sectors,
and price dispersion across sectors. Accordingly, the optimal weights decompose into three

components, each capturing the relative welfare importance of these distortions.

4.3 Unilateral Inflation Stance

This section studies monetary policy from the perspective of an individual member
country. Taking the unilateral optimal policy as a benchmark, it characterizes the constrained
unilateral inflation stance under the union’s common price-index regime and examines its
relationship to the production structure.

To facilitate the analysis, policy instruments are mapped into sectoral markups, the
channel through which monetary policy affects real allocations. Given the realization of

1Corollary 5 in the Online Appendix shows that when cross-country asymmetries are shut down by
homogeneous consumption baskets and ownership shares aligned with income shares (i.e., f; = b; and ®;c = x.
for all ¢ and i), the centralized optimal policy coincides with the one derived in La’O and Tahbaz-Salehi (2022).
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productivity shocks log z, the vector of ex post markups is, to a first-order approximation, a
differentiable function of the policy pair (C, 1) € P € RN X R:

logu = M(C, m;2),

where M : P — RN represents the reduced-form mapping from monetary policy instruments
to sectoral markups.!” For notational simplicity, the dependence on z is suppressed in the
following analysis.

Substituting this mapping into country c¢’s unilateral welfare loss in equation (16) yields
Le(Cm) = —~JIMECm) + 3 MEC ) LMC ).

As established in Theorem 1, assigning full weight to country c implies that the associated
optimal policy solves

(C(ec), m'(ec)) € argmin ILe(C, ).
()P

This policy therefore defines country ¢’s unilateral optimal policy and implements a second-
best allocation by minimizing its welfare loss over the full set of monetary instruments.

In practice, however, such an allocation is generally unattainable, as it requires the
country to exercise sole authority over those instruments—an arrangement precluded by the
union’s common price-index regime C.'® Once the price-index regime is taken as given and
inflation is restricted to be non-state-contingent, the country’s decision problem becomes a

third-best one. The following definition formalizes the associated third-best inflation stance.

Definition 4. The unilateral inflation stance of country c is the inflation rate it selects
to minimize its expected welfare loss, taking the union’s target price-index regime C

(normalized to sum to one) as given

7e(C) = argmin [E[IL(C, 71)].
neR
Unlike the second-best unilateral optimal policy, which minimizes welfare loss for
every realization of sectoral shocks, the inflation stance is defined in expectation. The
expectation operator reflects the non—state-contingent inflation constraint: the country

must choose a single union-wide inflation rate ex ante rather than adjust inflation state

7See Lemma 7 in the Online Appendix for the full expression.
] emma 8 shows that, under a common price-index regime, replicating the unilateral optimal policy
requires state-contingent inflation.
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by state. Consequently, the third-best policy (C, 7.(C)) weakly underperforms the second-
best unilateral optimal policy (C*(e.), *(e.)). Nevertheless, as the following propositions
demonstrate, the two objects remain closely connected.

Proposition 4. Let (C*(e.), 7*(e.)) denote country c’s unilateral optimal policy. Given the
union’s target price-index regime C (normalized to sum to one), the unilateral inflation

stance of country c satisfies

CI Qm
C(e) @
~————

adjustment scalar due to
different target price indices

1(C) = T (ec). (21)

Equation (21) shows that the unilateral inflation stance is proportional to the inflation
bias 7*(e.) of the unilateral optimal policy, scaled by a factor that accounts for the difference
between the country’s preferred target price index C*(e;) and the union’s common index C.
When the two indices coincide, the factor equals one and the stance replicates the unilateral
optimal inflation bias. Economically, the unilateral inflation stance summarizes how a
country’s overall terms of trade respond to monetary expansions in the presence of nominal
rigidities. A positive stance indicates that monetary expansion improves the country’s terms
of trade; a negative stance implies the opposite. By analogy with equations (10) and (15),
the stance admits a parallel decomposition: first into a direct-incidence component and
a factoral terms-of-trade component — reflecting how a country’s commodity terms of
trade and factoral terms of trade, respectively, respond to monetary expansion; and further,
within direct incidence, into IO-multiplier, home-bias, and sectoral-heterogeneity channels.

Proposition 5. For each country c, the unilateral inflation stance 7t.(C) replicates the expected
first-order allocative-efficiency gain generated by country ¢’s unilateral optimal policy:

E[JIM(C, me(O)] = E[TIM (T (ec), 7 (ec))] > 0. (22)

By contrast, any centralized policy with zero inflation bias is redistribution-neutral to first
order: E[J/M(C,0)] =0 forall c.

Despite the institutional constraints imposed by the union’s price-index regime, Propo-
sition 5 demonstrates that the unilateral inflation stance preserves the expected first-order
effects of the unconstrained unilateral optimal policy.
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4.4 Policy-Alignment Loss

To assess how divergent policy preferences translate into welfare outcomes, this section
introduces the policy-alignment loss (PAL). The PAL measures the welfare loss a country
incurs when the implemented common monetary policy differs from the policy that would be
optimal from that country’s own perspective. It therefore provides a within-union measure
of policy misalignment and a benchmark for evaluating the distributional consequences of

centralized monetary policy in a heterogeneous-agent economy.

Definition 5. Let (C*(e.), 7*(e;)) denote country c’s unilateral optimal monetary policy.
Given a union-wide monetary policy (C, 1), the policy-alignment loss (PAL) for country c is
defined as

PAL(C,m) = L(Cm) - Le(C (), m'(er) 2 0, (23)

where the inequality holds because (C, 77) remains a feasible policy in country ¢’s optimization

problem, but may not be optimal from its individual perspective.

A country’s policy-alignment loss reflects two distinct dimensions of disagreement with
the union-wide policy: the inflation rate implemented under the common instrument and
the composition of the price index used to define that instrument. To separate these two
dimensions, consider the intermediate policy (C, 17.(C)), which combines the union’s target
price index with country c¢’s unilateral inflation stance conditional on that index. Then PAL

can be written as

PALC,7) = Lo(C, 1) = Le(C, Q) + Le(C () — Le(Cleo), (). (24)

inflation misalignment price-index misalignment

The first component measures the welfare cost of implementing the inflation rate 7 rather
than 7.(C), holding the price index fixed at C. The second term measures the remaining loss
from targeting a price index that differs from country ¢’s optimal index, even when inflation
is set at the country’s preferred level. Proposition 6 provides closed-form expressions for

each component in expectation.
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Proposition 6. The expected policy-alignment loss admits the decomposition:

_1C(e) 0"

E[PAL(C, m)] = 2 Co [7(Q) — m]* + 1:(0) / (25)
——
inflation misalignment price-index misalignment

where 7.(C) is country ¢’s unilateral inflation stance defined in equation (21), and 7.(C) > 0
measures the variance loss from targeting a price index C that differs from country c’s
optimal index C*(e.), with Z.(C*(e.)) = 0.

The decomposition shows that inflation misalignment is quadratic in the inflation stance
deviation—the distance between country c¢’s unilateral inflation stance and the union-wide
consensus. By contrast, price-index misalignment is independent of 7 and represents an
irreducible loss from using a target price index that differs from the country’s preferred
index. When price-index misalignment is quantitatively negligible, the inflation stance
deviation provides a sufficient statistic for its policy-alignment loss.

5 Quantitative Analysis

This section applies the theoretical framework to the euro area. I first evaluate union-
wide welfare by solving for the centralized optimal policy and comparing it to alternative
price-stabilization rules. I then analyze countries” unilateral welfare, computing each
country’s preferred inflation stance and policy-alignment loss, and relate these outcomes to

positions in the union’s production network.

5.1 Calibration

Given the availability of rich cross-country input-output data, I focus on the euro area

as the empirical context.?’

The model is calibrated at a quarterly frequency. To construct the
input-output matrix Q, I use data from the World Input-Output Database (WIOD) (Timmer
et al., 2015), which provides annual IO tables for 44 countries, each with 56 industries,
from 2000 to 2014. I extract the 20 euro area member countries and reconstruct their
integrated production network, preserving all intra-euro linkages at the country—industry
level. Assuming that direct factor inputs are entirely domestically sourced, I set a;c equal to

the value-added share of industry i when it is located in country c, and zero otherwise. For

YSee Online Appendix B for a closed-form expression.
WFor example, interstate input-output linkages are not directly available in U.S. data.
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each country c, I construct the vector of consumption shares, g, to replicate the distribution
of final uses across industries within that country. Income shares (GNE shares), x., are
calibrated from each country’s total nominal expenditure relative to the euro area aggregate.

Given the industry classification provided by the WIOD, I next calibrate nominal
rigidities across sectors. Sectoral price flexibilities are inferred from the frequency of price
adjustment (FPA) data of Pastén et al. (2020), which provide monthly FPA estimates derived
from U.S. Producer Price Index (PPI) microdata. Although the model is calibrated to a
European production network, U.S. PPI data are well suited for three reasons. First, the
cross-country difference in price rigidity at the consumer level is modest: after excluding
sales, Gautier et al. (2024) report that 8.5% of consumer prices adjust each month in the euro
area versus 10% in the United States. Second, PPI-based FPA captures price adjustment
among producers—the relevant margin for a production network model—rather than
retail prices faced by final consumers. Third, the PPI-based estimates provide broader
sectoral coverage, spanning 54 of the 56 WIOD sectors, compared with 46 sectors for
the CPI-based estimates of Gautier et al. (2024). Indeed, across the 46 jointly covered
sectors, the PPI-based FPA is on average considerably higher than the CPI-based FPA
(correlation of 0.49), a pattern consistent with the finding of Nakamura and Steinsson (2008)
that intermediate-goods producer prices adjust more frequently than consumer prices.
Each WIOD industry is matched to the closest NAICS code with available FPA estimates,
following the mapping procedure described in the Online Appendix. Nominal rigidities are
assumed to be uniform across countries but vary across industries according to the matched
FPA data. In addition, following standard practice in the production network literature (e.g.,
La’O and Tahbaz-Salehi, 2022), I incorporate nominal wage rigidities by introducing, for
each country, a pseudo-industry that transforms domestic labor into labor services supplied
to all other domestic industries. The degree of nominal wage rigidity is calibrated based on
the empirical estimates of Barattieri et al. (2014) and Beraja et al. (2019), setting the price
flexibility of the pseudo-industry to 0.30.

I then calibrate the distribution of sectoral productivity shocks using data from the
WIOD Socio-Economic Accounts (2000-2014). I construct annual series of productivity
growth rates through a Térnqvist decomposition based on observed inputs and outputs,
and linearly interpolate them to quarterly frequency to match the model’s time period. The
log productivity shocks, (logzy, ..., logzy), are assumed to be jointly normally distributed,
with variance—covariance matrix matched to the variance—covariance matrix of the linearly
detrended quarterly productivity series.

Finally, I set the within-industry elasticity of substitution to 0; = 6 for all industries
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and the Frisch elasticity of labor supply to 1. = 2 for all countries. These parameter values
are consistent with standard calibrations in the New Keynesian literature. The baseline
calibration also assumes ownership segmentation, under which firms are owned exclusively

by their domestic countries.

5.2 Welfare Comparison of Alternative Monetary Policies

This section evaluates union-wide expected welfare losses under alternative monetary
policy regimes in a currency union. The analysis adopts a welfare aggregation in which Pareto
weights coincide with countries” income shares, implying that centralized monetary policy
addresses a pure efficiency problem. This specification is commonly used in the literature
and provides a natural benchmark for the euro area. Although the European Central
Bank (ECB) does not explicitly assign welfare weights to member states, its institutional
design—such as permanent membership on the Executive Board and the rotating voting
system of the Governing Council—implicitly links policy influence to economic size.!

Table 2 reports the expected welfare losses arising from nominal rigidities, expressed as
a percentage of steady-state union-wide real consumption. Following the decomposition
in equation (18), the total loss is partitioned into three distinct sources of misallocation.
The first column presents results under the centralized optimal policy, which yields an
expected welfare loss equivalent to 0.584% of quarterly consumption relative to the flexible-
price equilibrium. The largest source of this welfare loss is within-industry misallocation,
responsible for 0.327 percentage points of the total loss, followed by across-industry
misallocation at 0.248 percentage points. In contrast, the welfare cost attributable to the
aggregate volatility of employment gaps is an order of magnitude smaller.??

Table 2 also compares the performance of the optimal policy with two alternative price-
stabilization rules. The firstis an employment-gap (EG) stabilization policy, which minimizes
the aggregate volatility of employment gaps across countries.”> This corresponds to a
price-stabilization rule of the form Zﬁl Cf'g'({ Xc}) log pi = 0, where the industry weights are
given by Cf’g’({ Xch) = /\i(éi‘l - 1)(2521 D, L"), which simplifies under ownership segmentation
to Cf'g'({ Xch) = /\i(éi_l = 1) for i € N,. Intuitively, the EG stabilization policy targets a price

index that assigns greater weight to industries that are larger (higher A;), stickier (lower 9;),

Z1See Online Appendix D, which validates this benchmark using voting-based Pareto weights.

2The ordering between within- and across-industry misallocations reflects the model’s structure: the high
elasticity of substitution within sectors (6; = 6) makes within-sector price dispersion more damaging than the
across-sector misallocation which is controlled by the unit across-sector elasticity implied by the Cobb-Douglas
production functions.

BPormally, the EG stabilization policy minimizes log p' L8 ({x.}) log u = Y (1 +1/n)x. 2.
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Table 2: Expected welfare losses under various policies.

1) ) 3)
Cent. Optimal EG Stabilization =~ CPI Stabilization
Total welfare loss 0.584 0.592 0.601
Employment Gaps 0.009 0.006 0.008
Within-sector misallocation 0.327 0.339 0.346
Across-sector misallocation 0.248 0.246 0.246
Cosine similarity to optimal policy 1 0.976 0.120

and located in countries with more pronounced employment responses to monetary shocks
(higher 7).

As shown in the second column of the table, the EG stabilization policy generates
a welfare loss equivalent to a 0.592% reduction in quarterly consumption, and is just
0.008 percentage points higher than under the optimal policy. It achieves slightly better
stabilization of employment gaps but at the cost of greater within-sector misallocation. The
approximate optimality of the EG stabilization echoes prior results in La’O and Tahbaz-Salehi
(2022) and Rubbo (2023), which show that stabilizing the output or employment gap can be
approximately optimal. A key distinction here is that the heterogeneous-agent structure
implies multiple employment gaps (one per country), so the EG policy must balance
stabilization across member states. Importantly, the target price indices implied by the two
policies are also very similar: their cosine similarity exceeds 97%. Thus, the centralized
optimal policy implicitly shares the same logic as the EG stabilization, assigning greater
weight to sectors that are larger, stickier, and belong to countries with more pronounced
employment responses.

The third column examines a CPI stabilization rule, Zfil bilog p; = 0, which stabilizes
the union-wide consumer price index. Relative to the other two policies, CPI stabilization
performs substantially worse, generating larger welfare losses primarily due to within-sector
misallocation. This underperformance reflects a pronounced misalignment between the
CPI and the welfare-relevant price index targeted by the optimal policy, as indicated by a
cosine similarity of only 12 percent. To illustrate this difference in underlying price indices,
Figure A.1 in the Online Appendix aggregates industry weights to the country level and
plots each country’s weight in the target price index against its income share under both the
optimal policy and CPI stabilization. Under CPI stabilization, country weights closely track
income shares, with most observations near the 45-degree line. In contrast, under the optimal
policy, while weights broadly reflect income shares, five countries—Belgium, Germany,
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Ireland, Luxembourg, and the Netherlands—receive systematically higher weights. These
countries are often seen as occupying upstream positions in the union production network,
consistent with the theoretical result that the optimal policy stabilizes a price index with

greater weights assigned to more upstream industries.

5.3 Country-Level Welfare and Policy Alignment

The previous section evaluated alternative stabilization rules from a union-wide welfare
perspective. This section shifts attention to the country level, examining how a common
monetary policy translates into heterogeneous welfare outcomes across member states.

Figure 3 provides a first step in this direction by comparing country-level welfare losses
under alternative monetary policy regimes. Panel (a) shows that CPI stabilization generates
higher welfare losses than the centralized optimal policy for nearly all countries: 18 of 20
observations lie above the 45-degree line, with Ireland and Malta as the only exceptions,
though the differences are economically negligible. Switching from CP1I stabilization to the
optimal policy would therefore yield welfare gains across member states. Panel (b) compares
welfare losses under the centralized optimal policy with those under each country’s unilateral
optimal policy. All observations lie below the 45-degree line, as the vertical distance to the
frontier corresponds to the policy-alignment loss defined in equation (23).

In light of the uniform dominance documented in Panel (a), the remainder of the analysis
adopts the centralized optimal policy as the benchmark. All subsequent figures report
policy-alignment losses and unilateral inflation stances relative to this benchmark, with
results under CPI stabilization reported in the Online Appendix.

To shed light on the sources of the policy-alignment losses documented above, Figure 4
provides two complementary decompositions. Panel (a) decomposes each country’s PAL
into first- and second-order components. The first-order component in equation (22) isolates
the welfare gain a country derives from manipulating its overall terms of trade under
unilateral optimal policy. By plotting the total PAL against this first-order component, a
striking pattern emerges: for 18 out of 20 countries, the first-order component exceeds
the total policy-alignment loss, placing these observations above the 45-degree line. This
outcome highlights a significant redistribution—stabilization trade-off under unilateral
policymaking. Once a country gains unilateral control over monetary policy, it can
aggressively pursue its own first-order redistributive objectives—even at the cost of larger
second-order welfare losses due to price dispersion and employment volatility. By contrast,
Panel (b) decomposes PAL into inflation misalignment and price-index misalignment, as
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(a) Centralized optimal vs. CPI (b) Centralized vs. unilateral
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Figure 3: Welfare loss under alternative monetary policies. Note: Each dot represents a
euro-area country, with size proportional to its income share. For each country, welfare loss is
expressed as a percentage of its steady-state consumption. Panel (a) compares welfare losses under
the centralized optimal policy and CPI stabilization. Panel (b) compares welfare losses under the
centralized optimal policy and each country’s unilateral optimal policy. The 45-degree line indicates
identical welfare outcomes across policies.

in equation (25). Observations cluster tightly around the 45-degree line, confirming that
policy-alignment losses are driven primarily by inflation misalignment rather than by
disagreement over the composition of the target price index. This implies that, under the
centralized optimal price index, setting union-wide inflation equal to a country’s unilateral
inflation stance would be approximately optimal from that country’s perspective.

To better understand the sources of these welfare losses, I next zoom in on a repre-
sentative member state and decompose its welfare losses across various policies using
equation (16). Relative to the union-wide analysis in the previous section, country-level
welfare loss includes an additional component arising from underutilized allocative effi-
ciency. Using Spain as an illustrative case, Table 3 reports welfare losses, expressed as a
percentage of Spain’s steady-state consumption, under the unilateral optimal policy, the
centralized optimal policy, CPI stabilization, as well as counterfactual policies that retain
the union’s price-targeting regime but implement a country’s unilateral inflation stance. For
completeness, Table A.1 in the Online Appendix reports the corresponding welfare losses
for all 20 euro-area countries under the same set of policies.

The first column reports the unilateral optimal policy, in which the country fully
internalizes monetary policy decisions at the union level and chooses both the target
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(a) Redistribution vs. stabilization (b) Inflation vs. price-index misalignment
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Figure 4: Decomposition of policy-alignment loss. Note: Panels (a) and (b) plot total policy-
alignment loss against its underutilized allocative-efficiency and inflation-misalignment components,
respectively, under the centralized optimal policy. The 45-degree line indicates full accounting.

price index and the inflation rate to minimize its own welfare loss. The associated price-
targeting rule is Z£1 Ci(ec)logp; = m*(ec). The second and fourth columns correspond to the
centralized optimal policy and CPI stabilization, respectively, as introduced in the previous
section. The third column keeps the centralized optimal price-index regime but sets inflation
equal to Spain’s unilateral inflation stance, Zfil C({xchHlogpi = me(C({xc})). Similarly, the
tiftth column retains CPI targeting while allowing Spain to choose its preferred inflation rate

under that regime, Zf\il bilogp; = mc(b).

Table 3: Expected welfare loss for Spain under various policies.

) () (3) 4) ©)
Uni. Cent. Cent. CPI CPI
Opt. Opt. Uni.nt Stab. Uni 7

Total welfare loss 0.333 0369 0.336 0384 0.351
Allocative efficiency (FO) -0.066 0 -0.066 0 -0.066
Employment gaps 0.010 0.004 0.013 0.006 0.014
Within-sector misallocation 0.271 0247 0271 0261 0.284
Across-sector misallocation 0.118 0.117 0.118 0.117 0.118

Cosine similarity to unilateral optimal policy 1 0.315 0.315 0.035 0.035

Three results are worth highlighting. First, welfare losses due to underutilized allocative

efficiency are quantitatively important under stabilization policies. As shown in Proposi-
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tion 5, the expected first-order allocative efficiency term is invariant across policies (1), (3),
and (5), and equals zero under stabilization policies (2) and (4). Allowing Spain to set its
preferred inflation rate (policies (1), (3), and (5)) yields substantially lower welfare losses
than pure stabilization policies (policies (2) and (4)). These gains reflect improvements in
allocative efficiency driven by a favorable adjustment of the overall terms of trade, albeit at
the cost of larger second-order losses arising from employment volatility and within-sector
price dispersion.

Second, policy-alignment losses are largely attributable to inflation misalignment. Under
both the centralized optimal and CPI regimes, aligning the union-wide inflation rate with
Spain’s unilateral inflation stance defined under the corresponding price-index regime
substantially reduces welfare losses toward the unilateral optimum. In particular, under
the centralized optimal price-index regime, policy (3) delivers welfare outcomes very close
to the unilateral optimal policy, with a remaining loss of only 0.003 percentage points of
consumption. This near-optimality indicates that policy disagreements within a currency
union mainly reflect heterogeneity in preferred inflation rates rather than the design of the
target price index.

Third, price-index misalignment is generally smaller under the centralized optimal
regime than under CPI targeting. The price index targeted by the centralized optimal policy
is considerably closer to that implied by the unilateral optimal policy (cosine similarity
of 0.315) than is the CPI (cosine similarity of 0.035). As a result, policy (3) substantially
outperforms policy (5). For the same reason, the centralized optimal policy (2) dominates
CPI stabilization (4), consistent with Panel (a) of Figure 3, which shows uniformly lower
welfare losses under the centralized optimal policy across countries.

5.4 Inflation Stance and Policy-Alignment Loss

When policy-alignment losses are driven primarily by inflation misalignment, as
established in the previous subsection, a country’s unilateral inflation stance becomes the
key object predicting the welfare incidence of a common monetary policy across member
states. By Proposition 6, policy-alignment loss is quadratic in the inflation stance deviation.
Under income-share weighting, the centralized optimal policy (C*({x.}), 0) is inflation-neutral,
so the deviation reduces to the absolute value of the unilateral inflation stance, |7t:(C*({;xc}))I-.

Figure 5 confirms this relationship by plotting each country’s policy-alignment loss
under the centralized optimal monetary policy against its absolute unilateral inflation
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stance. A quadratic fit with an intercept but no linear term yields an R-square of 0.98.2*
Quantitatively, a one-percentage-point inflation stance deviation predicts a policy-alignment
loss of about 0.29 percentage points of steady-state consumption; doubling this stance
deviation approximately quadruples the predicted loss. The convexity of this relationship
implies that the welfare costs of policy misalignment fall disproportionately on countries at
the tails of the stance distribution—whether hawkish or dovish—while countries near the

union-wide consensus bear negligible costs.

1.4 T T

1.2

—

o
o0

Policy-alignment loss
= =)
e (=)}

S
o

R?*=0.984

202 I I I I I I \ \ \ \
0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016 0.018 0.02

Absolute value of unilateral inflation stance

Figure 5: Inflation stance deviation and policy-alignment loss. Note: Each dot represents a
euro-area country, with size proportional to its income share. The figure relates the absolute unilateral
inflation stance to the corresponding policy-alignment loss, measured in percent of steady-state
consumption. The red curve shows a quadratic fit with an intercept but no linear term.

Having established that inflation-stance deviations provide a sufficient statistic for
policy-alignment losses, I now turn to the cross-country variation in the stances themselves.
Figure 6 decomposes unilateral inflation stances under the centralized optimal price-index
regime in two complementary ways. Panel (a) plots each country’s inflation stance against its
direct-incidence component, decomposed analogously to equation (10); most observations
lie close to the 45-degree line, indicating that the direct-incidence channel accounts for the
bulk of cross-country variation in stances. Panel (b) drills further into the direct-incidence
channel, plotting the inflation stance against its IO-multiplier component alone, decomposed
analogously to equation (15). With Luxembourg (omitted from the panel as a far outlier) and
Malta as exceptions, observations again cluster tightly around the 45-degree line, indicating

2‘*Figure A4 in the Online Appendix confirms robustness under CPI stabilization.
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that the IO-multiplier channel alone reproduces most of the cross-country variation.”> Since
the input-output multiplier in equation (14) is the building block of this channel, these
results identify production-network structure as a central determinant of inflation stances.

(a) Direct-incidence component

Unilateral inflation stance

(b) IO-multiplier channel

o 002} ® MLT 0.015 | GRC
Q ot
s 8
5 00157 P B 001}
9 =
£ 001} P RC 2 A PRT
§ 0.005 1 oen S 0.005 | Esp
o
g 0t S ol ITA
& % EUGFIN 4
o -0.005 | pEU 8
g § -0.005
g 001} z BEL
€ 0.015 : £ -001} |
g -U. NLD :f::: LD o MLI
o=
g 0027 ~ 0015}

0025 X ‘ - ‘ QR ‘ ‘ - ‘ -

' 20.02  -0.01 0 0.01 0.02 -0.015 -0.01 -0.005 0 0.00 0.01 0.015

Unilateral inflation stance

Figure 6: Decomposition of inflation stance. Note: Panels (a) and (b) plot the unilateral inflation
stance against its direct-incidence component and its IO-multiplier channel, respectively, under
the centralized optimal price-index regime. The direct-incidence component corresponds to the
first term in the allocative-efficiency decomposition (equation (10)), while the IO-multiplier channel
corresponds to the first term in the direct-incidence decomposition (equation (15)). The red 45-degree
line denotes equality.

5.5 Inflation Stance and Production Networks

How does a country’s inflation stance relate to its position in the union’s production
network? To answer this question, I first construct a country-level measure of upstreamness.
Following Antras et al. (2012), I define industry-level upstreamness as the average distance
of an industry’s output from final consumption, then aggregate to the country level using
value-added shares as weights. The resulting measure captures how far a country’s
production lies from final demand within the broader union supply chain.

Figure 7 displays a clear negative relationship between country-level upstreamness and
unilateral inflation stances: more upstream countries tend to prefer lower inflation, while
more downstream countries tend to prefer higher inflation.?® This gradient mirrors the
familiar North-South divide in the euro area, with core Northern economies occupying

BFigure A.2 in the Online Appendix confirms robustness under CPI regime.
26Figures A.5 and A.6 confirm robustness under CPI stabilization and alternative price-rigidity estimates.
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more upstream positions and peripheral Southern economies located further downstream.
In particular, Luxembourg (LUX), the Netherlands (NLD), and Ireland (IRL) combine
highly upstream production structures with a stronger preference for price stabilization,
while Greece (GRC), Cyprus (CYP), and Spain (ESP) are more downstream and favor more
accommodative policy. Germany (DEU), a major upstream producer, also leans toward
price stabilization.

This relationship is confirmed by a bivariate weighted least-squares (WLS) regression,
using countries’ income shares as weights and including no additional controls. The fitted
red line in Figure 7 has an estimated slope of —32.7 (standard error 4.27), statistically
significant at the 0.1% level, with an R-square of 0.765. Quantitatively, the estimate implies
that a one-unit increase in upstreamness is associated with an average 3.1 percentage point
reduction in a country’s preferred inflation rate. Table A.2 in the Online Appendix reports
the country-level characteristics and shows that this relationship is not driven by any single
country: leave-one-out regressions yield slopes ranging from —34.4 to —30.3, all statistically
significant at the 0.1% level. The slope also remains negative and significant after jointly
excluding Luxembourg, Ireland, and the Netherlands, three hub economies whose network

positions may be affected by financial activity, multinational production, or re-exports.
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Figure 7: Inflation stance and upstreamness. Note: Each dot represents a euro-area country, with
size proportional to its income share. The figure plots unilateral inflation stances, evaluated under
the centralized optimal price-index regime, against upstreamness in the union production network.
The red line shows the fitted linear relationship.

Motivated by Figure 6’s finding that the IO-multiplier channel alone reproduces most of
the cross-country variation in inflation stances, Figure 8 unpacks the underlying mechanism
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by introducing the local input-output multiplier as the mediating network statistic. Panel (a)
shows that country-level upstreamness is strongly associated with the local input-output
multiplier, with an R-square of 0.77: countries whose domestic sectors supply intermediates
along longer production chains have their Domar weights amplified by the Leontief inverse,
raising their local multipliers above the union-wide benchmark (dashed line).?” Panel (b)
shows that a larger local input-output multiplier is in turn associated with a lower unilateral
inflation stance, with an R-square of 0.75. Together, the two panels trace out the channel
through which production-network position shapes monetary-policy preferences: upstream
countries tend to have above-average input-output multipliers, so that even a uniform
markup compression under monetary expansion deteriorates their terms of trade, inducing a
preference for tighter policy. Downstream countries, by contrast, tend to have below-average
input-output multipliers and experience a terms-of-trade improvement under monetary

expansion, giving them less reason to resist accommodative policies.

(a) Upstreamness and 10 multiplier (b) Inflation stance and 10 multiplier
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Figure 8: The input-output multiplier channel. Note: Panel (a) plots upstreamness against
the input-output multiplier. Panel (b) plots the multiplier against the unilateral inflation stance
under the centralized optimal price-index regime. Each dot represents a euro-area country, with size
proportional to its income share. In each panel, the red line shows the fitted linear relationship.

Combined with the quadratic relationship in Figure 5, these results imply that coun-
tries at either end of the production chain—those with highly upstream or downstream

structures—tend to exhibit more extreme inflation stances and suffer larger policy-alignment

¥The empirical association in Panel (a) has a clean theoretical counterpart. In the roundabout economy of
Example 4, upstreamness and the input-output multiplier coincide at the union level, both equal to ﬁ, the

inverse of the aggregate labor share.
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losses. Production network structure thus plays a systematic role in shaping both inflation
preferences and the incidence of policy misalignment under a common monetary policy.

6 Robustness and Extensions

Online Appendices E and F examine two extensions of the baseline framework. The first
considers a standard nested-CES economy and shows that elasticities of substitution affect
tirst-order outcomes only through the income-share Jacobian, leaving the direct-incidence
index unchanged. In a calibrated production-network economy, the direct-incidence
channel continues to account for most of the variation in inflation stances across a wide
range of elasticities, reinforcing the input—-output multiplier as the key object organizing
cross-country variation in stances. The second extends the analysis to a global economy
with dominant-currency pricing, where the relevant benchmark is set by the dominant-
currency country rather than by a union-wide planner. Policy-alignment losses therefore
increase quadratically with the distance between a country’s inflation stance and that of
the dominant-currency country, and economies whose production networks more closely

resemble that of the dominant economy incur smaller welfare losses.

7 Conclusion

This paper studies the origins and welfare implications of divergent inflation preferences
within a currency union using a heterogeneous-agent input—output framework. Monetary
policy induces first-order changes in country-level allocative efficiency through shifts
in overall terms of trade. When these allocative effects are not neutralized in welfare
aggregation, the monetary authority faces a trade-off between aggregate stabilization and
first-order redistribution. This trade-off generates an inflation bias under the unilateral
optimal policy, and therefore a third-best unilateral inflation stance under the institutional
constraint of the union’s common price-index regime.

Applying the model to the euro area, I find that this unilateral inflation stance is
fundamentally shaped by production structure: countries with more upstream production
networks prefer lower union-wide inflation. Moreover, a country’s inflation stance deviation
strongly predicts its policy-alignment loss, indicating that countries at either end of the
production chain bear the largest welfare costs under a common monetary policy.

This framework provides a tractable approach for analyzing the structural foundations of

policy divergence and its distributional consequences in integrated monetary unions. It can
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be extended to explore other dimensions of macroeconomic coordination, including fiscal

transfers, institutional design, and political representation in heterogeneous economies.
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Online Appendix to “The Network Origins of Inflation Stances in a

Currency Union”

Zhihao Xu!

A Additional Figures and Tables

Table A.1: Expected welfare losses by countries.

Uni. Cent. Cent. CPI CPI

Opt. Opt. Uni. nt Stab. Uni. 7t
AUT 0.412 0.417 0413 0.434 0.430
BEL 0.435 0.437 0.436 0.454 0.453
CYP 0.499 0.858 0.509 0.875 0.525
DEU 0.671 0.708 0.674 0.723 0.689
ESP 0.333 0.369 0.336 0.384 0.351
EST 3.726 3.796 3.751 3.803 3.758
FIN 0.606 0.615 0.607 0.632 0.624
FRA 0.282 0.330 0.284 0.350 0.305
GRC 2.185 2.459 2.225 2.488 2.255
HRV 1.127 1.220 1.146 1.228 1.153
IRL 2.644 3.266 2.704 3.259 2.697
ITA 0.320 0.329 0.323 0.350 0.344
LTU 3.501 3.599 3.533 3.620 3.554
LUX -0.315 0.946 -0.307 0.964 -0.290
LVA 2.754 2.886 2.775 2.890 2.779
MLT 2.638 3.049 2.656 3.048 2.654
NLD -0.167 0.332 -0.164 0.343 -0.153
PRT 0.111 0.234 0.112 0.253 0.131
SVK 2277 2.337 2.317 2.374 2.354
SVN 0.528 0.549 0.537 0.557 0.545

!Department of Economics, Emory University. Address: 1602 Fishburne Drive, Atlanta, GA 30322, USA.
E-mail: owenzxu@gmail.com.
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Table A.2: Leave-one-out robustness: inflation stances and upstreamness

Dropped country Characteristics of dropped country WLS regression
Inflation Upstream- 10 multi- Income Slope R?
stance ness plier share
(%) (%)
None - - - - —-32.72 0.765
AUT 0.13 2.238 2.980 3.26 -32.80 0.769
BEL —0.05 2.461 3.271 3.97 —-32.49 0.809
CYpP 1.21 2.275 2512 0.20 -33.12 0.776
DEU —-0.35 2.304 3.079 27.05 —34.43 0.754
ESP 0.38 2.020 2.873 10.87 —-31.46 0.755
EST 0.42 2.566 3.086 0.21 —-32.87 0.777
FIN 0.18 2.310 3.052 2.05 -32.91 0.777
FRA 0.44 2.039 2.785 22.33 -30.80 0.712
GRC 0.99 1.994 2.509 1.97 -33.49 0.765
HRV 0.55 2.277 2.804 0.43 -32.92 0.772
IRL -1.38 2.643 3.655 1.55 -32.97 0.746
ITA 0.15 2.116 2.987 16.16 —-32.22 0.768
LTU 0.50 2.424 2.807 0.37 —-32.96 0.778
LUX -2.04 3.027 5.544 0.38 —-32.28 0.751
LVA 0.67 2.573 3.075 0.25 -33.06 0.785
MLT 1.34 2.383 3.328 0.08 -32.97 0.773
NLD -1.25 2.677 3.531 5.91 -30.30 0.645
PRT 0.73 2.110 2.772 1.86 -33.39 0.773
SVK 0.29 2.481 3.250 0.76 -32.99 0.788
SVN 0.22 2.408 3.058 0.36 -32.79 0.771
LUX, IRL, NLD - - - - —28.68 0.535

Note: Each row reports a weighted least-squares regression of country-level upstreamness on
unilateral inflation stance after excluding the indicated country from the estimation sample.
Columns 2-5 report the inflation stance, upstreamness, input-output multiplier, and income
share of the excluded country. The row labeled “None” reports the full-sample specification.
The slope remains negative across all leave-one-out specifications. The final row excludes

Luxembourg, Ireland, and the Netherlands jointly.
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(a) Centralized optimal policy (b) CPI stabilization
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Figure A.1: Country weights in the target price index under alternative monetary policies.
Note: Panels (a) and (b) compare country income shares with their weights in the target price indices
under the centralized optimal policy and CPI stabilization, respectively. The red 45-degree line
indicates perfect coincidence.
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Figure A.2: Decomposition of inflation stance under CPI regime. Note: Panels (a) and (b) plot
the unilateral inflation stance against its direct-incidence component and its IO-multiplier channel,
respectively, under the CPI stabilization regime. The direct-incidence component corresponds to
the first term in the allocative-efficiency decomposition (equation (10)), while the IO-multiplier
channel corresponds to the first term in the direct-incidence decomposition (equation (15)). The red
45-degree line denotes equality.
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(a) Redistribution vs. stabilization (b) Inflation vs. price-index misalignment
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Figure A.3: Decomposition of policy-alignment loss under CPI stabilization. Note: Panel (a)
plots total PAL against the component attributable to underutilized allocative efficiency. Panel (b)
plots total PAL against the component attributable to inflation misalignment, as in equation (25). In
each panel, the 45-degree line indicates that the component accounts for the full policy-alignment
loss.
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Figure A.4: Robustness to CPI stabilization. Note: Each dot represents a euro-area country. Dot
size reflects the country’s income share. The horizontal axis measures the absolute value of the
country’s unilateral inflation stance. The vertical axis shows the corresponding policy-alignment
loss as a percentage of the country’s steady-state consumption. The red curve shows a quadratic fit
with an intercept but no linear term.
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unilateral inflation stance, computed using the CPI as the common price index rather than the
centralized optimal price index used in the baseline. The vertical axis reports country-level
upstreamness in the union production network. The red line depicts the fitted linear trend.
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Figure A.6: Robustness to euro-area price rigidity. Note: The horizontal axis reports each
country’s unilateral inflation stance, computed under the centralized optimal price-index regime.
The vertical axis reports country-level upstreamness in the union production network. Unlike the
baseline calibration, which uses producer-price FPA estimates from Pastén et al. (2020), this figure
calibrates sectoral price flexibilities using the euro-area consumer-price FPA estimates from Gautier
et al. (2024). The red line depicts the fitted linear trend.
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B Related Proofs

Throughout the appendix, I use a bar to denote the steady-state (initial) value of a
variable, and a superscript * to denote its value in the flexible-price equilibrium. For example,
L. and L} denote household ¢’s labor supply in the steady state and under flexible prices,
respectively. To simplify notation, I normalize the initial nominal aggregate demand to one
(m = 1), so that the monetary shock can be represented directly by logm. Accordingly, I
define the vector of exogenous shocks as & = (log z’,log m)’, which includes both sectoral
productivity and monetary shocks.

I begin proofs by defining sectoral wedges following La’O and Tahbaz-Salehi (2022), a
formulation that is convenient for analyzing within-sector distortions. Importantly, to a
first-order approximation, the sectoral wedge is equivalent (up to a negative sign) to the
sectoral markup introduced in equation (4). This equivalence is established formally in
Remark 3.

Cost minimization implies that the demand of firm k in industry i for the good produced

by industry j can be expressed as
Xijk = WijYikMci/pj.
Firm k’s output in industry i is
L= y-(pa [p:) "0
Yik = Yi(pi/pi)

where the sectoral price index is defined as

1
e

Aggregating over the unit mass of firms in industry i, the total demand for goods from

industry j equals

1
f Xijdk = wijpiyiei/p;
0

where the sectoral wedge ¢; is defined as

1
mc; .
ei=— f (pi/pi) " dk. (B-1)
pi Jo
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In the flexible-price equilibrium, firms in industry i set identical prices and charge no
markups. As a result, equation (B-1) implies ¢? = 1 for all i.

Let ¢ = mc/pix denote the firm-level wedge. Using the representation above, the
sectoral wedge aggregates firm-level wedges as

1 1
log e; = logf eigk"dk - logf sigk"_ldk
0 0

Expanding around the efficient allocation, I obtain

ef =1+ 0;logeg+o(lEll), and €5 =1+ (0; - 1)log ey + o(lI€])),

which yields

1 1
loge; = log (1 + Gif log gikdk) ~log (1 +(0; — 1)[ log fikdk) +o(lll)
0 0
1
_ f log exdk + o(IE]).
0

Thus, to a first-order approximation, the sectoral wedge equals the cross-sectional average
of firm-level wedges.
Moreover, the sectoral wedge is directly related to the sectoral markup. Up to a first-order

approximation,

log ¢; = log mc; —log p; + o(|I&|l) = —log u; + o(|Ill)

Remark 3. Throughout the appendix, sectoral distortions are expressed using the sectoral
wedge log ¢;, defined in (B-1). In the main text, I instead work with the equivalent
representation in terms of sectoral markups log p;. Since log ¢; = —log p; + o(||<]]), the two
notations are interchangeable to a first-order approximation.

Proof of Lemma 1. 1 first show (8) of Lemma 1. I begin by aggregating profits across the unit
mass of firms in industry i. Using the firm-level profit expression (3), the total profit in
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industry i is

1 1
f [ydk = f [pik — (1 = ti)me;lyi dk
0 0
1

1
= f pixYix dk — (1 - Ti)mcif i dk
0 0
1
=piyi— (1 - Ti)mcif Yk dk.
0

Substituting this expression, together with the tax scheme (6), into the household budget
constraint (5), yields

N 1 N
P.C. =wcL, + Z D (Piyi — mc; f yikdk) =wcLc + Z Dicpiyi(1 — &),
i=1 0 i=1

where the second equality uses the definition of the sectoral wedge (B-1).
Applying the input-output definitions yields a convenient representation of the labor
wedge for household c:

Ai®Dj;
Xc

ﬁ - WelLe =1-
Xc P.C, c

1

N
(1 - &) (B-2)
=1
This expression reveals that deviations of labor income from total consumption expenditure
are driven exclusively by sectoral wedges, 1 — ¢;, scaled by sectoral Domar weights, A;,
and household-specific ownership exposures, ®@;.. Thus, the labor wedge captures the
transmission of production-network distortions into non-labor income for household c. In
the undistorted flexible-price equilibrium (¢ = 1 for all i), the wedge vanishes, implying
Ac = xe

A first-order approximation of the labor wedge implies

AiDje
Xc

N
log(Ac/xc) =log Ac —log x. = Z
i=1

log &; + o(|I<]). (B-3)
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Market clearing for good i implies
C N 1
piyi = pi Z Cei + Pi Z f X jikdk
=1 j=1 Y0
C N
= Z Pici + Z WjiPjYj€j
c=1 j=1

Using the input-output definitions, this is equivalent to
C N
Ai = Z XcPei + Z wjidj€j
c=1 j=1
which in vector form gives
A= (1-CQ diag(e)) ™ Bx (B-4)

where B = [B1, ..., Bc] € RN*C.

Thus, to a first order, we have
A=A = (- Q diag(e)) ' Bx - 1 - Q) Bx*
= (I - QY diag(e)) ™' Q' (diag(e) - ) (I - Q) ' Bx + (1 - Q) B(x - x°)

= W’'(Y diag(log )V Bx + V' B(x — x*) + o(lI&l)
— (W' - D) diag(log )" + A*(x — x°) + o(lIEll)

or componentwise,

N C
Ai = (1-logeA; + Z Widiloge; + Z AT (xe = x2) + o(lIElD). (B-5)
=1 c=1
By analogy,
N C
Ap=Ap+ Y Wipdiloge;+ ) AT (e - x2) + o€l (B-6)
j=1 c=1

Combining (B-3) and (B-6) yields the first-order approximation for household income-
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share changes in (8), as stated in Lemma 1,

N C
X =logxc—logxc = — Z Z(XZ)_chf/\}(CDjf —Wis)log € + o(|]])- (B-7)
=1 =1

T

The matrix Q denotes the inverse of I — A’ restricted to the subspace S = {x € RC:1'x =
0},! and can equivalently be written as

Q = Z(Z’(I—A’)Z)_lz’,

where Z € R s any orthonormal basis for S .
I now turn to the first-order approximation (7) for the household employment gap in
Lemma 1.

The consumption-leisure optimality condition for household ¢ implies

YeL™ = Clwe/ P,
where 1. is a household-specific preference parameter and P, = Hfil pf“ is household ¢’s
consumer price index (CPI).
Combining this condition with the definition of the labor wedge in (B-2), I can express
household consumption and labor supply directly in terms of the household’s real wage
and labor wedge

1

_; +1c
Ce = (we/Pe)(Ne/xc) ™ #’cl “, (B-8)
c

e = e
L. = (AC/XC)]HZC ch e (B-9)

Tc

A direct implication of (B-9) is that natural (flexible-price) employment, L} = Ipc_m,

is invariant to both productivity and monetary shocks. Log-linearizing (B-9) yields the

Income shares satisfy Y, x. = 1 in every equilibrium. Hence their level deviations must sum to zero,
which means that perturbations of x lie in the (C — 1)-dimensional subspace orthogonal to 1.
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tirst-order approximation for employment gap (7) in Lemma 1:

I = logL, —logL; = % log(Ac/Xc)

N
/\l ic
= Z log &; + olI<])

N
c /\iq)i
=Y - S og iy + oI,

where the second line substitutes the first-order expression for the labor wedge in (B-3). O

Lemma 3 (Income shares as Negishi weights). The competitive equilibrium allocation can
be replicated by a Negishi planner who maximizes a weighted sum of household utilities,
where the Negishi weights coincide with households” income shares.

Proof of Lemma 3. The competitive equilibrium allocation solves a social planner’s problem
that maximizes a weighted sum of household utilities. Letting {x.} denote undetermined
welfare weights, the planner chooses allocations {c.;, Xij, Lic, L.} to solve (omitting firm

subscripts as firms are identical within each industry in the absence of nominal rigidities)

C N 1+1/T]c
maxZ Ke [Z Beilogcei — ¢C1 " 1/77c]

c=1
C

N N N C
+ . pi [Zigi H x?])‘ij L?;ic - Z Xji = Z Cci] + Z [ Z ch]/

c=1

where {ﬁi}ﬁ , and {ZT)C}CC:1 are the Lagrange multipliers on the goods-market and labor
constraints, respectively.

The planner’s first-order conditions with respect to intermediate inputs x;; and con-
sumption ¢, imply

N Yi N
leij; =Pj
1]
PiCei = Kcﬁci-
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In a competitive equilibrium, optimality implies

Yi
Piwijx_ij =P
PiCei = PeiXcm,

where m = ). ) ; pic.i is nominal aggregate expenditure.

Comparing planner and market allocations, it follows that p; = p;/m, @. = w./m, and
ke = Xc. Thus, the welfare weights that rationalize the planner’s allocation coincide with
the income shares realized in the competitive equilibrium.

To verify consistency on the labor margin, the planner’s first-order conditions with
respect to labor inputs L; and labor supply L, imply

. 1/ne
Pitic T = @e, W = ke L™
Substituting x. = x, @W. = w./m, and using the competitive-equilibrium condition w.L. =

Xcm, we obtain
Mc

Le=1, 7",

which coincides with labor supply in the flexible-price equilibrium.
Hence, the competitive allocation is exactly rationalized by a Negishi planner whose
welfare weights equal households’ income shares. m]

Lemma 4 (Second-Order Approximations). Up to a second-order approximation in the
sectoral wedges {Si}f\i " the income share x. and the labor wedge A,/ x. satisfy

N N N
. 1 -
log x. —log x; = —Z [icloge;+ 5 Z Z af.]. logejloge; + 0(||§||2)
= e £

i=1 j=1
and
log(Ac/xc) = i M0 g e + 5 i i Y5 log ¢ log e + o(lI<IP)
o e 243 j=1 ! ] Z
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respectively. The associated second-order coefficient matrices are
C
= —Tjlic + x¢ Z Qcf(Dif — Wip) |2 Z A3 xeTjg = 24 Wi + Atjj |,
f=1 g=1

A®;
Y5 =2—— A® —22 +2 “r
C ]Z C ]f ] XC

APy L Ai®ic A Pje
K Xe  Xc

Proof of Lemma 4. To establish Lemma 4, I derive log-quadratic approximations to the labor
wedges in (B-2) and the sectoral Domar weights in (B-4), expanding both expressions
around the economy’s steady state. The overall structure parallels the first-order analysis

but extends the derivations to second order in the sectoral wedges.
I begin with the labor-wedge expression (B-2). A second-order expansion yields

N
Z Ai®ic(1 - &)

Ai@i(log e; + % log? e; + o(|I€]%))

D 1

N

1

N log e+ 5 ) A log” i + o(l€IP). (B-10)
i=1

1

I
—_

I then substitute the first-order expression for Domar weights, (B-5), into the above

. . s .
expansion and use A} = x} to obtain

N N N
Ac= A= (e =x) =) Aiiclogei+ Y Y M Wjilogejloge;

i=1 =1 ]:1

N C N

1y

+ )Y M G = X log e - E;Ai‘biclongi+0(||5|lz)- (B-11)
1=

i=1 f=1
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Next, I derive a log—quadratic approximation to sectoral Domar weights using (B-4).
A—A*=(1-Q diag(e)) ™ Bx - (1 - Q)" Bx*
=(I- Q' diag(e)) " Q' (diag(e) = 1) (1 - Q)7 px + (I - Q) flx —x)
=W'() diag(log ¢ + % log? &)W'Bx" + W' QY diag(log &)W’ (Y diag(log &)W’ Bx"
+ QY diag(log &) ¥'Bx — x7) + W' B(x — x°) + o(lIEI*)
=(¥’ —I)diag(log ¢ + %log2 e)A* + [(W’ - I) diag(log )]* A"
+ (V' — ) diag(log )" (x = x°) + A"(x = x°) + o(lI€]I*)
where A" = W’ denotes the N x C matrix of country-level Domar exposures, whose (i, c)-th

element is /\’Z?*.

Equivalently, in component form,

N N C
AT (e = x2) — Ajlog & + Z /\;‘I’ﬁ loge; + Z Z )\;*(\I’ji — i) (Xe — Xxo) log €;
=1 j=1 j=1 c=1

N N N

1 .

- _/\ log & + 2 Zl ‘y]'i logz €+ Zl ; /\j(\yjk - L]‘k)(‘yk,‘ - 1) log €j log e + 0(||é||2)
= = =

By analogy, a second-order approximation of the labor income share A is given by

C
Y ASW (ke - X0 loge

c=1

Mz

Il
—_

C N
Af - A} :Z A?(Xc - X0+ Zl /\;\Ifjf log &+
= = j

N N N

1 .

E Z if log2 €+ Z Z )\j(‘I’jk = tjr) Vs log ejlog e + o(I€11%)
=1

=1 k=1
C N N C
=Y AT =X+ ) AWploge + Y ) AW (e — X0 log e
c=1 j=1 j=1 c=1
1 N N N
§Z Wjrlog® e+ ZZ)\] K Wis log ejlog ek + o(lIE])
j=1 =1 k=1

Combining this expression with (B-11) and eliminating Ay — A} results in the following
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linear system

C N
Xf - X} = le A;:(XC _ XZ) — le A;((D]f - \I]]f) log 8]‘
c= j=

N N N
1 * *
+ E E /\j(CDjf—\I/jf)logZ &j+ E E /\j\yji(\pif_q)if) loge]'logsi
j=1 i=1 j=1

C
ZA (e = X)(Wis — i) log & + o(lIE])

c=

qu

H

i=

together with the adding-up constraint chle( XF— X}) =0.
Solving this system using the restricted inverse Q of I — A" and collecting terms yields

N N N
. 1
log xc —logx; == Y Tjcloge;— 5 Y ) TiTicloge;loge;
j=1 i=1 j=1

N
1 2
+ E ) 1221ch/\ (CI)]f ]-f)log &j

=1 f

N N C C
+ ()™ Z Z Z QerAf KT jg(@is — Wip) log ¢ log &
i=1 j=1 f=1 g=1
N N C
+ ()™ Z QepViWji(Wis — @jf) log ejlog e; + o(1€]1%)
i=1 j=1 f=1
N L& N
:—Zl"jclogsj+ 5 ZEfjlogejloggi+o(||5||2)
=1 i=1 j=1

where
cC C
B = - Ticlie + 205" ) L Y QepASxgTjg(@ip — W)
=1 g=1

< c
XY Qe (@i = Wiy + 207" ) QepA Wi — D)
f=1 f=1

c c
= —Tjclic + 17" Z Qef(Pif — Wif) |2 Z ASxgTjg = 24 i + Aitij |,
f:l g:l
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This establishes the claimed log-quadratic approximation for the income share x..
To establish a second-order approximation for the labor wedge A/ x., I start from (B-2),
which implies

iq)ic
Xc

Nefxe=1-

(1-¢)

M-

1]
—_

1

1 Z AiDic " log ¢ + 2 log? &5+ o(I€IP)

_1+ZA®lclogel %i
i=1

“log® &; + o(I&1)

C

which then implies

N N N 2
£\ A% LI AP, 5, ] AiDic ‘ 2
log(Ac/)(C)—Z log€,+§Z —loglei - 5 ;Tlogel +o(llElP).  (B-12)

Next, substitute the first-order expression for Domar weights (B-5) and the first-order

expansion for the inverse income share,

1 1
- = — 4+

Pl i+ o(llEl)

i=1 ¢

into (B-12) and collect terms up to second order. This yields

N /\;q)ic T A;q)lc N Y& /\f*q)lf
log(Ac/xe) = ), ~—logei+ ), ), ——Wjlogejlogei= ), ), ) ——x;Tjrlogeloge;
) Xec i=1 j=1 X i=1 j=1 f=1 Ac
N N g» N o )*
A (ch A (ch
* L) 7 Ficlogejloge; =5 ), =~ log*ei = 5}, =~ log ) + o(l€lP)
i=1 j=1 ¢ =1 =1
N % N N
AD 1
=) ~—logei+5 ), Y Ylogejlog ei +o(llP)
i=1 ¢ =1 j=1
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where the second-order coefficients are given by

AiD; AiD; Ai®;e AjPje
Y-c —o 1% ] zc Y. 2 opoliziep e, o i 17 )
Xe 4 Z i Xe e Xc K Xe Xe

This establishes the claimed log-quadratic approximation for the labor wedge A/ x..

Proof of Proposition 2. Cost minimization by firm k in industry 7 implies that

wijj C i,
me; = ( ) H (wC ) (B-13)
ZlCz =1 Wij Qic

c=

where ¢; is a normalization constant chosen so that the steady-state price and marginal cost
satisfy p; = nic; = 1 for all i. Since all prices are normalized in the steady state, each @,
represents the real wage of household c. The constant ¢; thus absorbs these steady-state real

=]
azc

Taking logs of (B-13) yields the marginal-cost system

wages and is given by

:m

C
log mc; = —logz; + Z wjjlogp; + Z aicAlog we (B-14)
j=1 c=1

where Alogw. = logw, — log @, denotes the deviation of household c’s wage from its
steady-state level.

Or in matrix notation,
logmc = —logz + Qlogp + aAlogw (B-15)

To characterize the response of nominal wages to monetary policy, start from the
definition of the labor income share:

logw = logm +log A —log L. (B-16)
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Applying the first-order approximation results from Lemma 1 yields

dlogw = dlogm + dlog x +n 'dlog L + o(||]]) (B-17)
=logm + @“(T + €*n1) log u + o(lI€]]) (B-18)

Here, the term ¢“(T + ¢#17!)’ log u captures the endogenous feedback of sectoral markups
onto nominal wages. Note that sectoral markups are linked to sectoral prices through (4):

logp = (I-6"")logp + o(lIEll).
Substituting these expressions into the marginal-cost system gives

logp = 6(=logz + Qlogp + a dlogw) + o(||E]])
= —(I-86Q) '6logz + (I - 6Q) 1d6a dlogw + o(||&]])
= —(I-6Q)'8logz + g“1-logm + g“(T + tFn~1)' (I — 6~ log p + o(|I]])

Rearranging terms gives the first-order equilibrium mapping from productivity and

monetary shocks to sectoral prices,

logp = —[I- @“(T + "y~ Y (I = 6717 (I - 6Q) '8 logz
+[I = 0“(T + 7Y (I - 6 1) 0“1 - log m + o(||€])). (B-19)

O

The next result summarizes the second-order approximation to sectoral wedges in terms

of prices, nominal wages and productivities.

Lemma 5. Up to a second-order approximation around the steady-state equilibrium, the
sectoral wedge ¢; satisfies

N C
1
loge; = ) wijlogp; —logp; + ) aicAlogwe —logz; + 509 + o(|€IP) (B-20)
j=1 c=1

where Alogw. = logw,. — log @, denotes the log-deviation of the wage of household c from
its steady-state level, and

1 1 2
9; = Var(log pi) = f <logpik—logpi>2dk—( f <logpik—logpi>dk)
0 0

is the cross-sectional dispersion of prices within sector i. Under Calvo pricing, this dispersion

67



satisfies

0;
5— (logpi)* + o(ll€IF") =

d; =

oi 2. 2
T—s, log® &; + o(lI<]%).

Proof of Lemma 5. First, consider the CES price dispersion expression fol (pix/pi)%idk. To a

second-order approximation,

1 1
. 1
05| (pupd =0 [ (log s~ logpidk + 3629+ olEIP)
0 0
The definition of the sectoral price index in (2) then implies

1

1
0= 0 log[fo‘ (pix/pi)*~Oidk]

1
1
= (1= 09 [ og i~ togpidk + 3(1- 078 + oEIP)
0
which yields
1
1
| Gogpi~tog ok = 561 - 1 + ol
0

Thus, the CES price-dispersion term simplifies to

1
-0, 1 1 1
log f il Ok = =0, 501 = D) + 5029+ o(IEI) = 5019+ o(IEIP)
0

This equation, together with (B-14), allows for a log-quadratic approximation of the
sectoral wedges in terms of prices, nominal wages, and productivities:

1
log ¢; = log mc; — log p; + logf (pi/pi)”%dk
0
c N
! 2
= ) aichlogw, —logzi + ) | wijlogp; —logp; + 509 +o(lIEIP)
c=1 j=1

O

Proof of Lemma 2. The household’s welfare loss relative to the flexible-price equilibrium
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takes the form

gL @i
N1+1/nc  1+1/n,

Wi(e.) — Wi(e.) = U. — U; = (log Cc — log C7) —

A second-order approximation of the disutility from labor yields

L1+1/7]c (L )1+1/1]C - R
— * /ﬂc
e\ T~ T | = e

~  1+1/
= L+ —E 2 +o(lEIP)

/’702 2
5 ——1l¢) +o(lElI%)

where the second line uses the fact that {.(L:)*1/ = A?/x: = 1 as established in (B-9).
Substituting this approximation into the welfare loss expression gives

Wi(e:) — Wi(e.) = ¢c — (fc + 1+—1mcf§) +o(IIE]1?)
A /nc
2

SR N

+ o(lIE]P).- (B-21)

The next part of the proof is devoted to obtaining a second-order approximation of
allocative efficiency, represented by the difference ¢; — ..

First, combining equations (B-8) and (B-9), household ¢’s consumption-labor ratio
satisfies

log C; — log L, = logw, — log P. —log(Ac/xc) + log ..

Second, applying Lemma 5 and aggregating sectoral wedges using household-level
Domar weights (A7)" yields

N N N N
Z(Af)* log e; = Z Z(Af)*a)ij logp; - Z(Af)* log p;
i=1 i=1 j=1 i=1
N C N . N
CY\* . _ o\t L c 5
+ ; ;(/\i) ;A log wy ;(/\i) logzi + ;(/\ Y0:9; + o(lIEIP)

(AS)*0:9; + o(lIENP)

&Mz

1
:—Zﬁczlogpl+Z(A)Alogwf ZW) log i + ;.
i=1

where I use the identities Zg\il(/\f)*wlj = (/\5)* - Bjc and Zﬁl()\f)*aif = (A;)*.
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Recall that the household-level price index satisfies log P. = Y'Y, B.;log p;. Substituting
the expression above into the consumption-labor ratio yields

N
log C, —log L, —Z(/\C) logzl+Z(/\C )*log &; — Z(Ag)*eisi
i=1 i=1

+log w, — Z(A ) logwy —log(Ac/xo) +Fr +o(lélP)  (B-22)

where F! =log i + Y - 1(A )"log @y is a constant.
Using the expression for the labor income share in equation (B-16), the factoral terms-of-
trade log w, — Z?zl(/\;)* logwy can be rewritten as

FToT, =(logm + log A —log L) Z(A )" (logm +log Ay —log Ly)

=(log A. —log L) — Z(A )'(log As —logLy)
f=1

C
"l cy
o log X Z_](Ap 3

log(A /Xc) Z

log A; +

1 1f 2
= log Ar + lo +F
1+1. 1, gA\f T+1; gXf)+F;

(A ) log(As/xf) +log xc = Z(AC log xs + F¢
f=1

1+7
(B-23)

where the second equality uses the fact that Z?:l (A;)* = 1, and the third equality substitutes

12677,; log i —

logL = —log xc — log ¢) with the resulting constant term F2? =

1+r]

C
Thus, subst1tut1ng the expression for the terms-of-trade effect yields

log(Ac/xc)
i=1 i=1 ﬂ

N N N
log Ce — log L = Z(Ag)* log z; + Z(Ag)* log &; — Z(Af) 0,9, -
=1
C

-

(M%) log(As/xp) +1og xe = ) (A9 log x7 + Fe + o(lIEIP),
f=1 f=1

where F, = F! + F? is a constant.
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In the flexible-price equilibrium, where ezf =1, 8; =0, and A = x7, the household-level

consumption-labor ratio simplifies to

C

N
log C; —logL; = Z(Af)* log z; + log x7 — Z(Aj[)* log)(} +F.+ 0(||£||2).
im1 =1

Taking the difference between the two expressions gives the second-order approximation

of allocative efficiency:

& —1. = log C. —log L, — (log C. —log L)

N 1 N C
=Y (A logei— 5 ) (A O8i + fe = ) (AD'R
i=1 i=1 f=1
n C
C C\* 2
~ T o8/ - L (M) log(As/xp) +o(lElR)  (B-24)

Finally, applying Lemma 4 allows us to express the welfare loss in terms of sectoral

wedges,
N y C
Wie) = Wied =) | )‘Tm = —ZHW ney v ;mf) Ty |log e
v v 1 c
EZZ 1“"7 i7+21+nf ” a Z a logejlog¢;
i=1 j=1 f=1 f=1
1 1+ /17
C\* C 2
-5 ;ui) 0:9; — ——5—12 + o(ll<IP). (B-25)
Note that 9; = log &; + o(||&]1?) and fz (ZN 5” log €)% + o(JI€|?), so the last two terms

are quadratic in log ¢i. Grouping them accordmgly completes the proof.
]

The second-order approximation of allocative efficiency derived in Lemma 2 serves
as a key intermediate step for establishing Proposition 1, which provides a first-order

characterization of household-level allocative efficiency.

Proof of Proposition 1. Starting from the second-order approximation to the consumption-labor
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ratio in equation (B-22), a first-order approximation yields:

N N
logC. —logL, = Z(/\f)* logz; + Z(/\f)* log &; — log(Ac/ xc)
i=1 i=1
C
+logw. — Y (A9 logwy + FL + ol
f=1

N N D,
=Y (A)*logz; — L —(A¢ *)lo &
; )’ log Z( = () |log

i=1 ¢

C
+log we — Z(A;)* logwy + FL + o(lIE])
=1

where the second equality uses the first-order approximation of log(A./x.) from equa-
tion (B-3).

In the flexible-price equilibrium, where ¢} = 1, and log w, = log @, + log m for all ¢, the
consumption-labor ratio simplifies to

N C
log Ci —logL: = Z()\f)* log z; + log W, — Z(A;)* logw; + FL+o(lIEN)
i=1 f=1

Taking the difference between sticky-price and flexible-price outcomes yields the
household-level allocative efficiency

N *
. A D,
é\C_lC:_Z‘( Z *
=\ Ac

Approximating the factoral terms-of-trade effect to a first order using equation (B-23)

C
- g e+ dlog = (A5 dlogn + ol
f=1
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and Lemma 4 yields

AFToT, = dlog w, — Z(A y'dlogwy

f=1
1 C
= leog(Ac/Xc) Ap)'dlog(As/xs) +dlog xe — Z(A )'dlog x ¢
e = [
N 1D C *
I ol [PV ) 2 \og e + oIS,
; [( 14+ Me c fZ { 1+ ng )(f )

O

Proof of Proposition 3. The social welfare loss is defined as the Pareto-weighted sum of
household-level losses:

C
WD) = W' (fieed) = ) e [W(ee) = W'(ed)].
c=1

Applying Lemma 2 to each term, we have

Wi(ec) - W(e) = J! log u — 3 log ' L log p.

Summing across households yields

C
Wleh) = Wi(fice)) = ) <! log i = 3 log ' L({xc) log

c=1

where L({x.}) = Y5 ko Le. O

Corollary 4 (Welfare Loss under Income-Share Weights). When Pareto weights are set equal
to households’ income shares, i.e., k. = x. for all ¢, reallocations across households do
not generate first-order welfare gains. This implies that monetary policy cannot improve
aggregate efficiency through redistribution at the first order. In this case, the aggregate
welfare loss simplifies to a purely quadratic form in ex post markups

W(ixoS,) - WiixdS,) = —Slogp’ L({xS,) log .
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The aggregate loss matrix is given by

LX) = LB () + LY (1) + L% ((xe),

where

Mm

L5 (xch) = T+n X A i Pe,
c=1
5;
1 6 LZ]I
LT (xeh) = A% + AWi = Ay

LWlthln ( {XC })

C
# ) [ A = ASxe)Tje + (AjDje = A)Tie = X2 Aidd j D |
c=1

Proof of Corollary 4. From equation (B-21), the aggregate welfare loss under income-share
Pareto weights {x.} is:

C
W(lxelSy) = W(liedSy) = Y X [W(eo) - Wieo)]

c=1
C C
* 1 / C _x
=Y -l - Y =N +ollelP)
c=1 c=1

Using the second-order approximation of allocative efficiency in (B-24) and aggregating
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across households with weights x} yields

C N 1 C N CcC C
ZXC I)=) Y KA logei— 5 ) ) xi(A)'6:; +ZXCXC Y Y

c=1 i=1 c=1 i=1 c=1 c=1 f=1
C cC C
2
Z Hog(Ae/x) - Y Y — AN 08 (A ) + ol
=1 =1 f=1
N 1 N C C
Z; jlogei— 5 ; A;0:9; + ch Xeke = fZ‘ XiXs

Z Ty Ve log(Ac/xo) - Zﬁxflogmf/xf)m(nan)

N
1
= Z Alogei =3 ), 0:8i - § Xelog(Ac/xe) + ollIEIR), (B-26)
j c=1

where the second equality uses the identities: ¥, Xe(A9)" = AT and Y<, )(C(AC) =N =X
Next, aggregating the second-order labor-wedge expansion (B-12) across households

using income shares gives

N N N N C
Z)(Clog(A /)(C)—Z)\ log &; + ZZAj‘Ifjilogejlogei—ZZZ/\Z)(f iflogejloge;

i=1 i=1 j=1 i=1 j=1 f=1
N N C 1 & 1 & N
+ Y Y Y Adlylogejlogei— 5 ) Alog” &= 5 ) () ——=—log &) +o(llP)
i=1 j=1 c=1 i=1 c=1 i=1 ¢
N N N N N C
= Z Aloge; + Z Z A;‘I’ji logejloge; + Z Z Z (A;Dic — A X c log € log e;
i=1 i=1 j=1 i=1 j=1 c=1
1 1& N
-3 le Alog’ e~ 5 Z;ocz)—l(zl" ;i log £i)? + o(lIEIP).
1= c= 1=

Substituting (B-26) into the aggregate welfare loss function and eliminating the interme-
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diate term ). x; log(A./x.) yields

=1+ /Tlc 72 2
W(lxch) - W ECEIAED ) X2 + o(lIEIP)

c=1 c=1

c N
1 N . *
=- 5[2 O (Y A logen? + Y A0,
1 =1

1

Mm

c=
N

1
N N N C
2 Z Z AiWijlogejloge; +2 Z Z Z(A:@ie - A x)Tjclog ejlog ¢

i=1 j=1 i=1 j=1 c=1

N C N
=Y Atlogrei— Y (X)) Ay log a)Z] +o(IEIP)
i=1 c=1 i=1

— Llog i’ L({xc}) log p + o(lIEIP).

+

where the aggregate loss matrix L({x.}) admits the decomposition stated in the corollary.
O

Lemma 6 (Implementability of Price-Targeting Rules). To a first-order approximation,
any price-targeting rule of the form {’'logp = m, for some pair ((,n) € RY x R, can
be implemented by a monetary policy rule for nominal aggregate demand of the form

log m(z) = o + Zf\il ¢ilog z;, for a suitable choice of coefficients (cy, ¢).

Proof of Lemma 6. From the first-order approximation in (B-19), the vector of sectoral prices
satisfies
logp = —¢"logz + ¢" - logm + o(E])),

-1
where ¢* = [I - 0“(T + 71y (1 - 6_1)] (I — Q)16 characterizes the elasticity of sectoral
prices with respect to productivity shocks under price stickiness.
Taking inner products with C and applying the price-targeting condition gives

n="_ logp = —C’QZ logz + CIQm . logm + o(||&]])-

Solving for log m yields

’

o
+
iz C/ Qm

logm(z) = z logz + o(||<]])-
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Thus, setting

Tt C,Qi,z) .
o ST T o i=1,...
Co Co

defines a monetary policy rule that implements the price target to a first-order approximation.

Co= ,N,

Note that since ¢ = g*al, price-targeting rules span only a subset of admissible monetary
policies to first order. m]

Proof of Theorem 1. The monetary authority chooses the policy instrument log m to minimize
the aggregate welfare loss in (17). Since monetary policy affects welfare only through its
impact on prices and markups, the first-order condition is obtained by differentiating the
loss with respect to log m:

d
dlogm

dlog '
dlogm

[Witie)) - We(ineh)| =

C
XKC Te = Ll log | = 0. (B-27)

Under Calvo pricing, sectoral markups are related to sectoral prices through (4),
log u = —(67" — I) log p. Moreover, from Proposition 2, sectoral prices respond to the policy

shock according to dllggg Z = ™. Combining the two expressions implies
d log 1’1 —1 m
dlogm (@ =De”.

Substituting into the first-order condition (B-27) gives

C
(0")(I = 6™ L({kc) logp = Y e TU(I - 67)g™.

c=1

Using (4) once more, the condition can be re-expressed as a target criterion for a weighted

sectoral price index
N
Y Ciltee)) log pj = 7' (1)),
j=1

where the optimal weights and target level are given by

N
Gl = (671 = 1) Y671 = D" Lij(hee),
i=1
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and c
(k) = Y ke U0 -67e",
c=1
respectively.
Finally, using the decomposition

L({c)) = L5 () + LY (frce)) + L7 (fee)),

the sectoral weights C;({KC}) admit the corresponding decomposition:

Cilleh) = ¥ ((ech) + CYR (fiec)) + G (fce)),

where each term reflects the contribution of employment-gap volatility, within-sector price
dispersion, and cross-sector misallocation to the overall optimal sectoral weight.
]

Theorem 1 characterizes optimal monetary policy in the general heterogeneous-agent
setting, in which Pareto weights, consumption baskets, and ownership shares can vary
arbitrarily across households. To connect this characterization to the existing production-
network literature, the following corollary specializes to the symmetric benchmark in which
Pareto weights and ownership shares coincide with income shares, and consumption baskets
are homogeneous across households. In this limit, the heterogeneity-driven cross-household
terms collapse, and the optimal industry weights reduce to the closed-form characterization
of La’O and Tahbaz-Salehi (2022).

Corollary 5. Consider the benchmark in which Pareto weights coincide with households’
income shares, consumption baskets are homogeneous across households, and ownership
shares are proportional to income shares: f.; = b; and ®@;. = x, for all c and i. In this case,
the industry weights in the optimal target price index simplify to

CE(IS) = (15~ DA,
C;Vithin({)(c}cczl) = (1/6]' - 1)/\]‘9]‘(](]‘,

N
C?Cmss({)(c}cczl) =(1/6;-1) 2(1/51' - DKi(AWij + AW i — Ajij — Aidy),
i=1

where K; = Q;ﬁ / (chzl Xcl2') represents the slope of the Phillips curve for sector j.
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Lemma 7. Given a realization of productivity shocks log z, the vector of ex post markups is,
to a first-order approximation, a function of the policy pair (C, 7t):

mC/
C/ Qm

logp = M) = (I = 671)0" + (I - 6‘5( —1)0210g2+0(||5||)- (B-29)

C/m

Proof of Lemma 7. By Lemma 6, under the policy instrument (C, 1), sectoral prices satisfy

logp = —0°logz + @" log m(z) + o(lI<]]),

=—¢’logz + Qm(C’Z) C’Q; logz)+0(||§||)

mrr

T o"C
= i ~1)¢°1
C/Qmp +(C,Qm )0 ng+0(||é||)

Substituting this expression into (4) delivers the stated mapping logu = M(C, ). O

Lemma 8. Under a given union-wide price-index regime (, the unilateral optimal policy
can be implemented by a state-contingent inflation rule, 7t.(C;z) = arg min_IL(C, ). To a

tirst-order approximation, this rule is given by

!

Co
C( )/m

0"C (ec)

7GR = ey T Ty

] ¢*logz + o(l[]l).

Proof of Lemma 8. By Lemma 6, the unilateral optimal policy for country c can, to a first-order

approximation, be implemented by a monetary rule of the form

re) | Cle)e
Cle)e” " Tleyo”

log m(z) = logz + o(|IE]l)-
Under a given union-wide price-index regime C, any admissible price-targeting rule that

delivers inflation 7w induces a monetary policy of the form

! 2

Co
m+C/Qm

1ogm(z)=C log z + o([I<]).
To replicate the unilateral optimum under regime C, the induced monetary rule must
coincide with the unilateral rule state by state, up to first order. Equating the two expressions

yields

no UE ) | Cl)d
To T 0o 8% Tleye T Tley o

log z + o(liEll).
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Rearranging the equality establishes the stated inflation rule. m|

Proof of Proposition 4. By Lemma 7, the expected welfare loss of country ¢ can be written as

E[Lc(C, m)] =E[ = JIM(C, ) + § M(C, 7y LM(C, )]

" T mff(l 6 o" + 3 (C' m) (@) (I -6 LI -6)g"
+ 2tr (1) Lep*Ly)
:‘cj;m (e + 3 (c m) C(ee)' @™ + 3tr (1) Lop™X2) (B-29)

where (#(C) = (I1-67") ( o I) ¢ and X, = E[log zlog z’] denotes the variance—covariance
matrix of the sectoral productivity shocks.
The last equality follows from Theorem 1, which characterizes the unilateral optimal
policy
(C(ee), (o)) = (1 = 67 Lell - 571", T - 571)g").

Note that the trace term is independent of 7. Minimization with respect to 7 yields the
unilateral inflation stance of country c:

me(C) = ar%er];lin E[L(C, m)] = %ﬂ*(ec)-

O

Proof of Proposition 5. By Lemma 7 and using E[log z] = 0, the expected sectoral markup
distortions satisfy

E[ME )] = (= 87" + o(lIEl).

C/WZ

’

Evaluating at = 7.(C) = %n*(ec) yields

" (ec)

SO ——— (1= 871" +o(llEll) = E[IM (L' (ec), ' (e0))].

E[M(C, m(0)] =
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Premultiplying by [J/ yields the stated equality in expected allocative efficiency

’ _ * * _ [n*(ec)]2 _ ’
E[TM(C, e(0)] = EIM (T (ec), " (ec))] = ) o" > 0=E[J MO0

Proof of Proposition 6. The policy-alignment loss admits the decomposition

PAL(C, ) = ILe(C, 1) = Le(C, me(0) + LT, me()) = Le(C'(e0), ' (ec))

inflation misalignment price-index misalignment

For the first term, equations (B-29) and (21) yield

C'er) 0"

(C’Q—m)z [11c(C) - 7T]2 .

E [IL(C, ) - Le(C, me(©))] = 4
For the second term, define
1.(0) = ELo(C, me(0)) = Le(C(e0), 7' ()|

= 3 tr (U3(Q) Lo Q) Xz) — 5 tr (13(C(e0)) Le (T (ec)) Ze)

_ _ C Cle) Y C C'(eo)
—1 My (T — 1 CI_ 1y m _ zZZ v _ > 0,
2 @) I=07) L =0 0e (C’@’” c*<ec>'pm) e (c'@m c*(ea'@m) o

where non-negativity follows from the definition of PAL: if T, C(C) < 0 for some (, then
E[PAL.(, ()] = Ic({) < 0, contradicting PAIL(L, 7) > 0. O

C Data Appendix

Input-output matrix. The input-output calibration uses the World Input-Output Database
(WIOD; Timmer et al., 2015), which reports annual industry-level data for 44 economies,
including a composite “rest of the world,” and 56 industries over the period 2000-2014.

I extract the 20 euro area countries and reconstruct their joint production network. All
intra-euro input-output linkages at the industry level are retained exactly as in the WIOD,
while the remaining non-euro countries are collapsed into 56 aggregate external sectors
representing bilateral trade flows with the euro area. These external sectors transmit import

and export linkages but do not engage in domestic production or trade among themselves,
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ensuring that the rest of the world enters the system only through its trade exposure to the
euro area.

The resulting dataset combines: (i) a fully detailed euro area production network with
cross-country and cross-industry linkages, and (ii) a compact representation of external
trade linkages aggregated by industry.

From the WIOD tables, I collect gross output, intermediate inputs, and value added,
and aggregate final demand across destinations. Country income shares are then computed
in proportion to their final-use shares and normalized to sum to one across the euro area.
The final data are organized as an annual panel for 2000-2014 and form the empirical basis

for model calibration.

Price flexibility calibration. To calibrate the vector of price flexibilities, I use industry-level
frequencies of price adjustment (FPA) from Pastén et al. (2020), which provide monthly FPA
estimates for NAICS industries at the 2- through 4-digit level. Each WIOD sector is mapped
to a NAICS code using one of three approaches. First, when a WIOD sector corresponds
directly to a single NAICS industry, it is matched to that code; if the exact code lacks FPA
data, the next broader (truncated) NAICS level is used. Second, when a WIOD sector
spans multiple NAICS industries that together constitute an exclusive 2-digit NAICS parent
(e.g., Mining and quarrying covers all of NAICS 21), it is assigned the FPA of that 2-digit
sector. Third, for the remaining WIOD sectors whose constituent NAICS industries do not
exhaust a common 2-digit parent, FPA values are computed as sales-weighted averages of
the available constituent-level estimates, with weights derived from gross output in the
2007 BEA Benchmark input—-output tables.

As a robustness check, I also construct an alternative FPA vector from the CPI-based
estimates of Gautier et al. (2024), which report monthly frequencies of price adjustment
using consumer price microdata from eleven euro area countries over 2010-2019, classified
by COICOP (Classification of Individual Consumption by Purpose). The mapping to WIOD
sectors exploits the natural concordance between the European CPA (Classification of
Products by Activity) and the NACE Rev. 2 classification underlying WIOD. In most cases,
a WIOD sector corresponds to a single CPA code, and its FPA is computed as the average
across all matched COICOP items. When a WIOD sector spans multiple CPA codes sharing
a common NACE parent, these are averaged; for the single case where constituent CPA
codes belong to different NACE parents, an expenditure-weighted average is used. I adopt
the FPA measure that excludes sales and applies the frequency filter. This matching yields
CPI-based FPA values for 46 of the 56 WIOD sectors.
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Sectoral productivity shocks. To estimate the variance—covariance matrix of sectoral
productivity shocks, I construct annual series of sectoral total factor productivity (TFP)
growth using the WIOD Socio-Economic Accounts (SEA, 2016 release) for euro-area
economies over the period 2000-2014. The SEA provide industry-level data on nominal
values, price indices, and real volume indices for gross output and intermediate inputs, as
well as employment.
Nominal cost shares of labor and intermediate inputs in gross output are defined as

L _ VAi,t M _ Hi,t

sk = M=
= GO GOy

where VA, ; and II;; denote value added and intermediate inputs, respectively, and GO;; is
gross output at current basic prices.

Let GO_QI and II_QI denote the real volume indices for gross output and intermediate
inputs (2010 = 100), and EMP denote total employment. Annual growth rates of real
variables are computed as log differences:

AlogY;; = log GO_QL;; — log GO_QL,;;_4,
AlogL;; = log EMP;; —log EMP;;_1,
AlogM;; =1logIl_QI;; —logII_QIL;;_;.

Sectoral TFP growth is then obtained using a Térnqvist decomposition,

Alog TFP;; = Alog ;¢ — 3 [(sh, + sk, ) AlogLis + (s} + M) Alog M|
which measures the Solow residual as output growth net of input growth weighted by
average nominal cost shares. The Solow residuals are winsorized at the 1st and 99th
percentiles to reduce the influence of extreme outliers.
These resulting series Alog TFP;; form the basis for constructing the empirical vari-
ance—covariance matrix of sectoral productivity shocks, after interpolation to quarterly

frequency and detrending.

D Beyond Income-Share Weighting

The quantitative analysis in Section 5 adopts income-share weighting as the benchmark.

This section exercises Theorem 1 along two alternatives: a one-dimensional path tilting the
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Pareto weights toward a single country, and a politically motivated weighting derived from
the ECB voting rotation system.

Tilting toward a single country. I trace the optimal policy and welfare incidence along a
one-dimensional family of Pareto weights interpolating between income-share weighting

and unilateral weighting on Germany,
Ke(t) = (1 —t)xc + tepgu, tel[0,1].

By Theorem 1, C*({x.}) and 7*({x.}) are linear in {x.}, so the optimal policy at any interior
t is a convex combination of the two endpoint policies. Figure D.1 reports two consequences
of this path. Panel (a) plots Germany’s weight in the optimal price index against its Pareto
weight: both grow linearly in ¢t but with different slopes, so the curves cross at t ~ 0.23. At
the income-share benchmark (t = 0), the optimal index assigns Germany approximately
0.30, slightly above its Pareto weight of 0.27—this 0.03 excess maps directly to Figure A.1:
Germany is one of five euro-area countries whose weight in the centralized optimal price
index systematically exceeds its income share, owing to upstreamness. Att = 1, when
the planner places full weight on Germany, the optimal index still assigns approximately
0.08 to non-German sectors, because Germany’s welfare is exposed to foreign sectors
through input-output linkages. Panel (b) plots expected welfare losses for Germany and the
income-share-weighted average for the remaining nineteen member states: as the planner
shifts weight toward Germany, Germany’s expected welfare loss falls from 0.71 to 0.67
percent of steady-state consumption, while the rest of the union’s average loss rises from
0.54 to 0.59 percent. The pattern directly visualizes the redistribution motive identified in
Theorem 1: tilting Pareto weights toward a member state improves its welfare at the direct
expense of the rest of the union.

An institutional benchmark: ECB voting weights. The ECB Governing Council comprises
six Executive Board members with permanent voting rights and the twenty national central
bank governors, who rotate through a fixed roster of voting slots. Governors are partitioned
by economic size into two groups: five large economies (Germany, France, Italy, Spain,
the Netherlands) share four voting slots; the remaining fifteen share eleven. The implied
long-run voting frequencies are 4/5 for Group 1 and 11/15 for Group 2. To map this to
Pareto weights, I allocate the six Executive Board votes by income shares—treating them
as representing the union as a whole—and the fifteen country-governor votes according
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Figure D.1: Optimal price-index weights and welfare losses along a Pareto-weight path.
Note: The path is x.(t) = (1 — t)x. + t epgu. Panel (a) plots Germany’s weight in the optimal price
index (solid red) against its Pareto weight (dashed blue). Panel (b) plots expected welfare losses, in
percent of steady-state consumption, for Germany (red) and the income-share-weighted average for
the remaining nineteen member states (blue).

to the rotation frequencies. The resulting vector xV°'

over-represents small downstream

economies relative to income shares but less aggressively than pure rotation weights.
Figure D.2 plots each country’s policy-alignment loss against its unilateral inflation stance

under the voting-weight regime; the dashed vertical line marks the union-wide inflation

consensus 7t ({xVote

}). The central message is robustness: even under Pareto weights that
depart substantially from income shares, the consensus inflation rate barely moves from zero.
Panel (a) reports the blended regime with the six Executive Board votes allocated by income
shares; the consensus is 7*({«xV°*}) ~ 0.0005. Panel (b) reports the pure-rotation regime in
which the Executive Board votes are dropped entirely; the consensus shifts only marginally,
to 7*({x"°*}) ~ 0.0007. Both values are an order of magnitude smaller than the typical
unilateral inflation stance across member states, indicating that the income-share-weighted
policy used in the main analysis closely approximates the optimal policy even under a
politically motivated weighting scheme. The cross-sectional incidence is correspondingly
similar to the centralized optimal regime: tail countries—Luxembourg, Ireland, and the
Netherlands on the hawkish side, Cyprus and Malta on the dovish side—bear the largest
policy-alignment losses, while large economies near the consensus, notably Germany, Italy,
France, and Spain, incur negligible PAL.
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Figure D.2: Policy-alignment loss against unilateral inflation stance under ECB voting
weights. Note: Each dot is a euro-area country, with size proportional to its income share. The
red curve is a quadratic fit centered at the union-wide inflation consensus 7*({x"°'¢}), marked by
the dashed vertical line. Panel (a) reports the blended specification with the six Executive Board
votes allocated by income shares; Panel (b) reports the pure-rotation specification with the Executive
Board votes dropped.

E Nested CES Economies

This section extends the Cobb-Douglas benchmark to a standard nested-CES economy.
I use a calibrated production-network model to show that the inflation stance continues
to operate primarily through the direct-incidence channel, and therefore remains closely
related to the input—output multiplier.

Preferences. The consumption aggregator for country c is generalized to a CES form with

elasticity of substitution o:

N 1 c oc—1 %
c oe [ Cci) oc
—[Zﬁa () ] - (E-1)
c i=1 Cl

Technology. The production function of industry i is generalized to a CES form with

@)

(@]

elasticity of substitution o; (omitting the firm subscript):

v [N A ()T Ly (L) -
?—lea)ij X_—l] +ZO(Z.C i,_lc . (-)
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Lemma 9. Under nested CES preferences with country-specific elasticities {Uc}le and CES

N

production with sector-specific elasticities {0 j}jzl,

the first-order changes in country-level
income shares satisfy

N
AWLOF
B T #\—1 A * gf J8
c = E L'jc log uj, Lje= E (X2 1ch/\j Qi —Wir+Ajr— E , (E-3)

=

where Q = (I - A')Igl denotes the inverse of I — A’ restricted to S = {x € RC : 1’x = 0}, with
A(c, f) = A; — Acf, and the CES substitution wedge Ay is defined by

A = (A7 Y A0 = 1) Covay, (Wek, Pip), (E-4)
jENUC

where, for consumption nests, I adopt the convention A7 = x; and Q) = ;.
Under Cobb-Douglas (0; = o, = 1 for all j and ¢), Ays = 0 and A = A, so equation (E-3)
reduces to equation (8) of Lemma 1.

Proof. Expanding the consumer-c Domar weight A to first order yields

N
/\? - )\f* = - Z )\?(\I’ji - L]‘i) log Ui
j=1

N
+ Zf )\;*(Uj -1 COVQ(//:) (logp, \I’(;,i)) + (0. —1) Cov,;c(log v, \If(:,i)) + o(|I&]]).
]:

Applying the product rule to Ay = }°. )(CA} gives Ay — A} =D )(Z(A; - A;*) +)c Aj[*( Xc—
X¢) + o(|[l]). Substituting the consumer-c expansion above at a factor index f (where (¢ = 0)

and using /\; =) )(Z/\?* yields

C N
Af— A} = Zl: A;*()(C - X5 - Z{ /\; Wir log u;
= J= (E-5)

+ Y Xoj - 1)Covay, (logp, We,p) + ol
JENUC

The cost-based price system, combined with the first-order condition for labor-supply
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(B-9), gives
logp =logu+ Qlogp + adlogw,
= Z \I](:/k) log Uk + Z \I](;,g) d log Wy,
k 8
1
= Z W(. 1 log uy + Z W o (logm +dlog xq + n—dlog Ly),
k g 8

1
= E V(.1 log uy + E Wi o(dlog xe + U_d log L) + logm,
k g 8

where log m factors out of the inner sum because )., Wj; = 1 under constant returns to scale
production functions.
Substituting into the covariance terms of (E-5) and using the definition (E-4) of Ayy:

N
Z Ni(oj = 1) Covgy, (log p, ¥, f)) = Z A Ar log g
jeNuC k=1

+ Z Xg of (dlog xg + n—dlog Ly), (E-6)
g=1

where the log m term drops out because Covq,,, (-, W, s)) annihilates constants.

Substituting the first-order approximation of labor supply (7) yields

1
)(*g (dlog xg + n—dlog L¢) = (xg — )(g) Z Al Prg log g (E-7)
8

Finally, the labor-wedge identity (B-3) gives Af — A} = (xf - )(}) - Y% A Dy s log pi.
Combining this with (E-5), (E-6), and (E-7) and collecting terms gives

C
Xf=X¢= Z Acy (Xc Xc)+2/\ Opp — Wip + Agr — Z S \log . (E-8)

k=1 g=1
O

Corollary 6 (Nested-CES extension of Propositions 1 and 2). Under a nested CES structure
with elasticities ({oc}C o j};\i 1), Propositions 1 and 2 continue to hold after replacing the
income-share Jacobian T with T' of Lemma 9. In particular, the direct-incidence index
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gDl = A%ic _ e g unchanged.
1c Xc 1

Proof. The nested-CES extension affects the first-order system through the income-share
response. Given the calibrated steady-state network, substitution elasticities enter through
cost-share adjustment, summarized by the modified income-share Jacobian I'. The direct-
incidence index JP! is not directly modified by these substitution terms: it is computed

from steady-state Domar weights and ownership shares. m]

Implementation. Ibring the nested-CES economy in equations (E-1)—(E-2) to WIOD data
as follows. For each producer and each household, I introduce importer pseudo-industries
that aggregate same-industry varieties across source countries through an Armington nest
with elasticity oarm. These importer pseudo-industries have zero value added and flexible
prices. Producers then substitute, with elasticity o,, between domestically sourced value
added and intermediate input composites purchased from importer pseudo-industries.
Households substitute across consumption composites with elasticity o.

Figure E.1 verifies that the mechanism identified in the Cobb-Douglas benchmark
continues to operate under nested CES. The direct-incidence component accounts for most
of the cross-country variation in the inflation bias of unilateral optimal policy across a
wide range of elasticities of substitution. By Proposition 4, the unilateral inflation stance is
proportional to the inflation bias of unilateral optimal policy. Hence the direct-incidence
channel remains the main driver of the inflation stance after Cobb—Douglas consumption
and production functions are replaced by a standard nested-CES structure.

By Lemma 9 and Corollary 6, nested CES substitution modifies the income-share
response through T but leaves the direct-incidence index JP! unchanged. Because JP!
depends only on steady-state Domar weights, consumption shares, and the ownership
structure, it is invariant to the elasticities of substitution. The input—output multiplier
therefore remains the key object organizing cross-country variation in inflation stances
under nested CES.

F Global Economy under Dominant Currency Pricing

This section extends the analysis to a global economy under dominant currency pricing
(DCP), with a quantitative focus on the optimal monetary policy of the dominant-currency

country and the resulting policy-alignment losses across non-dominant-currency economies.
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Figure E.1: Direct incidence dominates the allocative-efficiency response under nested
CES. Note: Each panel plots, for the twenty euro-area members, the inflation bias of unilateral
optimal policy defined in (20) (horizontal axis) against its direct-incidence component, decomposed
analogously to equation (10), on the vertical axis. The four panels span the production elasticity
oy € {0.5,2.0} across columns and the Armington elasticity oam € {2,4} across rows, with the
consumption elasticity fixed at 0. = 0.9. In each panel, the 45-degree line marks coincidence.
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Irrelevance of exchange rates under dominant currency pricing. Assuming that all goods
are tradable, DCP implies that nominal rigidities operate exclusively in dominant-currency
prices. Domestic exchange rate movements then do not affect ex post markups or relative
prices, rendering non-dominant-currency economies locally equivalent to members of a
single-currency area in terms of real allocations. Exchange rates are thus irrelevant for

resource allocation under this assumption.

Optimal monetary policy of the dominant-currency country. Given this allocation
equivalence, the optimal monetary policy problem is effectively centralized at the level of the
dominant-currency country, the United States. The optimal policy of the dominant-currency
country, which is given by the price-index targeting rule Zﬁl Ci(eus) logp; = m*(eus),
governs global nominal rigidities and, through them, shapes real allocations worldwide. In
this sense, it serves as a de facto global benchmark, analogous to the union-wide optimal
policy in a monetary union. Given this benchmark price-index regime, a country’s unilateral
inflation stance is ,
| (eus)] @™
[C* (ec)]lpm

As in the currency-union case, Figure F.1 documents a negative relationship between

T, = 17 (e).

unilateral inflation stances and upstreamness in the global production network. Consistent
with its downstream position, the optimal monetary policy of the United States is inflationary.
In addition, domestic sectors receive approximately 93.2% of the weight in the optimal
price index, indicating that U.S. monetary policy primarily reflects domestic production

structures while anchoring global nominal rigidities.

Policy-alignment losses across non-dominant-currency economies. Under DCP, policy-
alignment loss is defined relative to the dominant-currency country’s optimal monetary

policy rather than a union-wide consensus. For country c,

PAIL:, = L:(C(eys), 7 (eus)) — L (C(ec), ' (ec)) = 0,

which captures the welfare cost of operating under the dominant-currency country’s policy
rather than the country’s own unilateral optimum.

Figure F.2 shows that policy-alignment losses increase with the distance between a
country’s unilateral inflation stance and the dominant-currency country’s optimal inflation
rate. Countries such as Brazil (BRA), France (FRA), Hungary (HUN), Japan (JPN), and
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Figure F.1: Unilateral inflation stance and upstreamness in the global production network.
Note: The horizontal axis reports each country’s unilateral inflation stance computed under the
price-index regime implied by the dominant-currency country’s optimal policy. The vertical axis
measures country-level upstreamness. The red line shows a fitted linear trend.

the United Kingdom (GBR), whose production network structures are closer to that of the

dominant-currency economy, experience smaller policy-alignment losses.
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Figure F.2: Inflation-stance deviation and policy-alignment loss under dominant currency
pricing. Note: The horizontal axis measures the distance between the country’s unilateral inflation
stance and the dominant-currency country’s optimal inflation rate. The vertical axis reports the
policy-alignment loss as a percentage of steady-state consumption. The red curve shows a quadratic
fit with an intercept but no linear term.
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