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Abstract

We examine optimal non-cooperative monetary policy in a two-country New Keynesian setting
with complete financial markets and pricing to market for goods. In contrast to the case in which
the law of one price holds for goods, currency misalignments are an important consideration even
for self-oriented policymakers. Financial markets are critical in the analysis. Under “full” com-
mitment, the optimal policy considers the effects on asset values and hence wealth distribution
across countries. Optimal policy under full commitment differs from the “partial” commitment
case in which the policy commitment is not revealed until after asset markets clear. Surprisingly,
the optimal targeting rule under strategic policy with full commitment is the same as under co-
operative policy, and we show that there are no gains from cooperation in this setting. Although
a policy chosen under partial commitment may be desirable from a country’s perspective, the
resulting Nash equilibrium yields lower welfare.
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1 Introduction

In large open economies, there are spillovers from one country’s policy decisions to other countries
and regions. For example, Federal Reserve policy influences the European economy through its
effects on aggregate demand and exchange rates, and conversely, European Central Bank choices
impact the U.S. While central bankers from around the world meet and consult often, their policy
mandates remain self-oriented. They aim to maximize welfare of their own residents, and do not
consider policy as a joint decision process in which Foreign central bankers have a say. In this paper,
we examine and characterize the key elements of strategic monetary policy in a two-country New
Keynesian setting.

There are two significant dimensions to this problem that must be addressed in a realistic frame-
work. First, we consider full commitment of monetary policy that takes into account the feedback
from the policy rule to current asset prices and portfolios. Monetary policy therefore affects the
prices at which these assets are traded and, through them, the distribution of wealth across coun-
tries. Under partial commitment - the implicit assumption in most of the literature - the price discov-
ery process in asset trade takes place before the monetary policymakers reveal their objectives and
policy rules. The central bank subsequently commits to a policy plan, but takes the asset positions
and the associated distribution of wealth as given. This distinction is consequential for optimal
monetary policy. We show that the resulting loss functions, optimal targeting rules, and gains from
international monetary cooperation depend critically on which form of commitment is assumed.
(We consider a setting of complete asset markets. Specifically, a complete set of state-contingent
nominal bonds is traded.1)

The second essential element is that the law of one price does not hold for goods traded across
countries. That is, firms can set different prices for their good when it is sold at Home and abroad.
Prices in the Home country are set in Home currency and adjust slowly, and prices in the Foreign
country are set in Foreign currency, also with slow adjustment (this is referred to as local-currency
pricing, or LCP). But as exchange rates adjust freely in response to exogenous disturbances, currency
misalignments, in which the price of the same good changes in one country relative to the other as
the exchange rate moves, may arise. The analysis of optimal policy differs significantly from the
special case which assumes the law of one price. In that case, the optimal policy in canonical
models, even when it is not cooperative, can target producer-price inflation and the output gap in
the policymaker’s own country, with no separate consideration for the exchange rate. The exchange
rate is never at a distorted level, because under optimal inward-looking policies, the exchange rate
freely adjusts to deliver efficient terms of trade movements. However, under LCP, the exchange rate
does not directly influence relative prices of Home and Foreign goods that households face, since
both are priced in their own local currency and do not fully adjust to shocks in the short run.

Our analysis follows the tradition of Woodford (2003), in that we consider optimal monetary
policy under commitment in a linear-quadratic framework, in which policymakers maximize the
utility of their residents. That utility depends on consumption and leisure, but we recast the objec-

1Our aim is to abstract from the separate issues that arise from imperfections in asset-market trade.
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tive as a loss function whose arguments reflect the distortions imposed on the economy by sticky
prices. In the familiar closed-economy analysis, these are expressed as losses from inflation and
the output gap. In the open economy, they may also depend on exchange-rate misalignment, as we
will show. This representation of the objective function has proven helpful for four reasons. First, it
focuses attention on the economic inefficiencies that monetary policy can address. Second, it easily
allows us to write the optimal policy as a targeting rule that shows what parameters influence the
optimal tradeoff for central bank policy. Third, it yields algebraic expressions of the objectives and
optimal plans for policy, so that the economic intuition of the optimal strategies is clear. And fourth,
the policy recommendations can be expressed in the language of real-world policymakers and their
concerns about inflation, the output gap and currency misalignments.

We begin by asking how the loss function of a self-oriented policymaker differs from the cooper-
ative welfare criterion. Existing works (e.g., Engel, 2011, Corsetti et al., 2010) have shown that, under
LCP, cooperative policy responds to deviations from the law of one price in addition to inflation and
output gaps. These currency misalignments distort the distribution of consumption across countries
and are thus a concern for a cooperative policymaker. But it is less obvious why a national central
bank that cares only about the welfare of its own residents should seek to stabilize international con-
sumption distribution. Does currency misalignment remain a target under non-cooperative policy?
And do national policymakers face objectives that do not arise under cooperation?

The answers depend importantly on the form of commitment. Under full commitment, the na-
tional policymaker’s loss function depends on domestic consumer-price inflation, the output gaps
of both countries, currency misalignment, and a term reflecting the covariance between exchange-
rate movements and world output. Thus, even though the central bank cares only about the con-
sumption and labor of its own residents, it has an independent concern with deviations of the
exchange rate from the level associated with the law of one price. This distortion operates through
both goods and financial markets. When the currency moves away from its efficient level—whether
it is overly appreciated or depreciated—it affects domestic consumption. Under LCP, these effects
are not simply the conventional expenditure-switching effects associated with movements in rela-
tive goods prices. Complete financial markets imply that exchange-rate movements also affect the
distribution of consumption through asset payoffs. Distorted fluctuations in pricing to market can
thus generate excessive consumption volatility, which lowers welfare for risk-averse consumers.2

In addition to these concerns, the monetary authority also cares about when exchange-rate move-
ments occur. Consider, for example, a global recession in which the world output gap is negative. A
Home policymaker would like, other things equal, to redistribute wealth toward its households and
away from Foreign households. A real depreciation of Home currency in such states can achieve this
redistribution. Of course, because the national policymaker does not internalize Foreign welfare, it
would like to raise Home consumption and reduce Home labor input at the expense of foreigners.

However, when policy is made under commitment, to a first order, policy cannot influence these
real quantities on average. The relevant incentives arise through second-order effects that operate

2As is standard, the desirability of exchange-rate volatility depends on whether the relative risk aversion is greater
than one. With low relative risk aversion (high intertemporal elasticity of substitution), households gain from substituting
toward cheap states.
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through firms’ pricing decisions. When the demand for a firm’s product becomes more volatile, it
raises its precautionary mark-up. This arises because demand shifts away from the high-price firms
towards the low-price firms, but there is a larger cost of having too low a price on average since
the demand elasticity for the product is larger than one. When the Home firm sets higher prices
for export due to the precautionary markup channel, the Home country benefits, but the reverse is
true for the Foreign firms’ choices of prices for the Home good. Once goods-market clearing and
the Phillips curves governing optimal price setting are taken into account, the national loss function
can be expressed in terms of consumer-price inflation (that is, including inflation in Home currency
of imported goods), domestic and Foreign output distortions, and currency-misalignment terms.

The role of asset markets is important to understand how these incentives depend on the type
of commitment. Under full commitment, asset prices adjust to the announced policy. Therefore, a
policy designed to shift resources toward Home households also changes the prices at which Home
and Foreign households purchase claims to those resources. The Home policymaker must therefore
evaluate the prospective redistribution together with the endogenous adjustment in asset values
and relative wealth (under partial commitment, this adjustment does not occur). Hence, the kind
of commitment we assume changes the Home policymaker’s welfare criterion and, in turn, optimal
policy. Much of the previous literature simplifies the non-cooperative policy game in a way that
effectively reduces the problem to maximizing period-by-period welfare. Once the policymaker rec-
ognizes that an ex ante commitment affects asset prices, however, the strategic problem necessarily
involves the entire lifetime welfare of households. Thus, the value of commitment extends beyond
the familiar benefit of influencing expectations of future inflation and output: in an open economy,
it also affects the initial valuation and distribution of international wealth.

We derive a simple targeting rule in each country under full commitment, which can be shown
to depend on the deviations of the consumer price level from the inherited price level, the output
gap in both countries, and the currency misalignment term. In the Nash equilibrium, where each
country takes the policy of the other country as given, the optimal targeting rules are the same as
under cooperative policy. This implies that there are no gains from cooperation in policy setting
compared to strategic policymaking. It is worth noting that our finding fundamentally differs from
similar results obtained when there are no deviations from the law of one price and elasticities of
substitution are set to one (see for example, Clarida et al., 2002). Indeed, though globally optimal
policies are achieved through self-oriented objectives, the targets of policy are different.3 Moreover,
the conclusion that the targeting rules are the same as the cooperative case emerges under the opti-
mal non-cooperative game (full commitment) and holds away from unitary elasticities assumption.

This latter conclusion requires comparing policy under cooperation and non-cooperation. We are
looking at second-order approximations around a non-stochastic steady state, but for this compari-
son to be valid, it must be the same steady state in the two cases. In fact, we assume the steady state
is the globally efficient one. This leads to two complications in the analysis of the non-cooperative
model. The first is minor. As in much of the New Keynesian literature, we assume that there are

3In the law of one price with unitary elasticities case, policy targets the producer price level and domestic output gap.
Under LCP with full commitment, the targets are the consumer price level, global output gap, and exchange rates.
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a set of constant taxes and subsidies that would lead the economy to the efficient outcome if prices
were flexible.4 The second complication is that the globally efficient steady state is not efficient from
the standpoint of the individual country policymaker. That policymaker would prefer an equilib-
rium in which the terms of trade are distorted in its favor, as in the optimal tariff literature. Hence,
we cannot take advantage of the usually much simpler algebra that arises when the loss function is
derived in terms of deviations from the steady state that is efficient from the policymaker’s stand-
point. Instead, we make use of Benigno and Woodford (2005) method of approximation that is valid
even when the steady state is not efficient. While this approach is very algebra intensive, the loss
functions and targeting rules we derive still turn out to be simple and easily interpretable.

Finally, Section 5.2 elaborates on three “takeaways” for real-world monetary policy. The first, of
course, is the message from the loss function and targeting rules: currency misalignments do matter.
Central bankers sometimes state that exchange rates matter only to the extent that they affect their
ultimate targets for inflation and output. In the open economy, however, the exchange rate matters
beyond these objectives because it affects the distribution of welfare between Home and Foreign res-
idents through asset prices. In corresponding closed-economy models, distorted asset prices are not
a separate concern if the underlying distortion arises from nominal price stickiness. Once the distor-
tion arising from inflation is corrected, asset prices will be at efficient levels (abstracting from asset
market imperfections, such as collateral constraints, costs of trade, and asset price bubbles). The
open economy is different because asset prices influence the relative welfare of Home households
compared to the rest of the world.

Second, communication of central bank policy matters. It is natural to assume that the policymaker
must communicate its policy in order to convey to markets the policy rule it intends to commit
to. If the commitment is made and announced only after asset markets trade without the benefit
of knowing the intended policy rule, we are in the realm of “partial” commitment. In this case, at
the time of asset market trade, markets recognize that policy is discretionary in the sense that it
will take the asset prices as given when policy is set. We assume markets believe policy will be set
optimally under commitment at that stage, but that is still a partial commitment ex ante — that is,
it is not full commitment at the time asset trade takes place. Our result that optimal strategic policy
delivers the same outcome as optimal cooperative policy depends on full commitment. In general,
the outcome is worse under partial commitment, so there is value to announcing and committing to
policy rather than waiting to see the outcome of asset market trades. For empirically-relevant values
of elasticities of substitution, a central bank that announces and commits to its policy after assets
are traded is more dovish than one under full commitment: for given output gaps and exchange
rates, it accommodates more its own cost-push shocks with a higher consumer price level.

Third, our result also helps clarify the interpretation of exchange-rate assessments and policy recom-
mendations by international institutions such as the International Monetary Fund. The IMF often
seeks to estimate an “equilibrium” exchange rate and evaluates whether a country’s currency is
undervalued or overvalued. But what does “equilibrium” mean? In particular, here we can address

4In the closed economy, and the cooperative open economy, the assumption is that there are subsidies to monopolies
that eliminate the distortion arising from underproduction when firms have market power. Here we assume there is a
global fiscal authority that sets these constant subsidy rates to achieve the efficient steady state under flexible prices.
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the question of whether the exchange rate that policy should aim for is the one that is desirable
from the standpoint of global efficiency, or the one that the country prefers given that the rest of
the world is also not setting monetary policy cooperatively? We find that these two choices are the
same under full commitment. In the model, the optimal exchange rate is the one that eliminates
law-of-one-price deviations, though in practice such an exchange rate is surely not easy to calculate.

Literature review. Our paper relates to several strands of the literature on optimal monetary policy
in open economies: monetary policy under commitment, welfare-based targeting rules, deviations
from the law of one price, international asset-market structure, and the gains from monetary co-
operation. We emphasize the difference between “full commitment” monetary policy and “partial
commitment”, which has not yet been fully addressed by the existing literature, and characterize, in
closed form, the objectives and optimal policies of central banks, rather than relying on numerical
solutions.

Early open-economy New Keynesian analyses include Obstfeld and Rogoff (1995), which studies
optimal responses to unexpected shocks in an otherwise non-stochastic environment. Our focus
instead is on a dynamic stochastic setting in which commitment has an explicitly intertemporal
dimension. In addition, we provide targeting rules, which characterize the optimal tradeoffs among
welfare-relevant objectives, rather than instrument-based rules specifying how the nominal interest
rate responds to observable variables. This distinguishes our approach from quantitative analyses
such as Fujiwara and Wang (2017), which studies numerically non-cooperative policy under partial
commitment and thus does not characterize the optimal targeting rules.

A large literature studies the gains from international monetary cooperation. Clarida et al. (2002)
provides an important benchmark under producer-currency pricing (PCP), finding that nationally
oriented policies targeting domestic producer-price inflation and the output gap generate no gains
from cooperation. Benigno and Benigno (2003) show that this result depends on preference assump-
tions: with more general CES preferences, gains from cooperation can arise. Benigno and Benigno
(2006) show how appropriate national targeting rules can implement the cooperative allocation.
Obstfeld and Rogoff (2002) finds small gains from cooperation in a static two-country model, while
Pappa (2004) reaches a similar quantitative conclusion in a dynamic stochastic PCP model.

Our analysis of the forms of commitment is directly related to the work of Devereux and Engel
(2003); Sutherland (2004); Senay and Sutherland (2013); Engel (2016). Devereux and Engel (2003)
compare full commitment and partial commitment, and find that both forms of commitment de-
liver the same results due to the special features of their model, including one-period-ahead price
setting and identical Cobb–Douglas preferences across countries. Sutherland (2004) and Senay and
Sutherland (2013) study the interaction between monetary policy and state-contingent asset trade.
The latter considers a two-period model with equity trade and shows, through numerical evalua-
tion of different interest-rate-based targeting rules, that the optimal rule depends on the set of assets
available. Engel (2016) considers non-cooperative policy under both forms of commitment in a two-
period (real) complete-markets model with flexible prices. Our analysis brings this distinction into
a dynamic model with staggered price adjustment, where full and partial commitment generally
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lead to different welfare criteria and optimal welfare-based targeting rules.
Our analysis is particularly related to work under local-currency pricing. Betts and Devereux

(2000a,b) study monetary-policy responses under LCP in non-stochastic environments. Devereux
and Engel (2003) derive cooperative and non-cooperative optimal policies under both LCP and
PCP with complete markets and find that there are no gains from cooperation. Sutherland (2005)
extends their framework to partial exchange-rate pass-through. Engel (2011) derives cooperative op-
timal monetary policy under LCP with complete markets in a fully dynamic stochastic model with
staggered price adjustment; Corsetti et al. (2010) extends this analysis to some forms of incomplete
markets,5 and Gong et al. (2023) introduces trade in intermediate goods. Fujiwara and Wang (2017)
studies non-cooperative policy in a closely related environment, but assumes partial commitment
and focuses on numerical policy analysis.

Our complete-markets assumption also connects the paper to the broader literature on interna-
tional financial structure and monetary policy. Kollmann (2002) and Benigno (2009) study optimal
policy with trade in non-state-contingent bonds under PCP, while Bengui and Coulibaly (2026) ex-
amines the interaction between current-account imbalances and optimal monetary policy.6 With
incomplete markets, additional policy instruments may become relevant: Prasad (2018), Basu et al.
(2020), Fanelli and Straub (2021) and Itskhoki and Mukhin (2023) examine Foreign-exchange inter-
vention and related policies, while Ottonello (2021) and Coulibaly (2023) study environments with
financial constraints. By assuming complete markets, we abstract from these additional distortions
and isolate the role of monetary policy in affecting asset prices and international wealth distribution.

There is also a large literature on optimal monetary policy in small open economies, including
Gali and Monacelli (2005), Schmitt-Grohé and Uribe (2007), Faia and Monacelli (2008), De Paoli
(2009) and Guerrieri et al. (2025). Because these models abstract from strategic interaction between
two large countries, the questions of cooperation and endogenous international risk sharing that
are central here are not directly comparable. Finally, recent work studies monetary policy under
dominant-currency pricing (DCP). Casas et al. (2017) derives a welfare-based policy objective under
DCP, while Egorov and Mukhin (2023) studies cooperative and non-cooperative monetary policy in
a world with one dominant-currency country and a continuum of small economies. Relative to these
strands of the literature, our paper combines LCP, complete international asset markets, staggered
price adjustment, and strategic monetary policymaking in order to characterize analytically how
the form of commitment affects national welfare objectives and optimal targeting rules. The distinc-
tion between full and partial commitment is crucial: it determines whether the Nash equilibrium
coincides with the cooperative allocation.

The remainder of the paper proceeds as follows. Section 2 presents the model. Section 3 derives
the welfare-based loss function and the optimal targeting rules under full commitment, and shows
that the Nash equilibrium coincides with the cooperative solution. Section 4 considers the case of
partial commitment. Section 5.2 draws out the implications for policy, and Section 6 concludes.

5Corsetti et al. (2023) considers a general degree of exchange-rate pass-through.
6Devereux and Sutherland (2008), Bianchi and Coulibaly (2024) and Bodenstein et al. (2025) also study monetary

cooperation under alternative asset-market structures.
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2 Model

The world economy consists of two equally sized countries, Home and Foreign. In each country, a
continuum of goods is produced, with each good supplied by a monopolistic producer. The econ-
omy features trade in a complete set of nominally denominated contingent claims. Both monetary
policy and asset trades are determined at the beginning of time, before any shock is realized. When
useful, we refer to that stage as t=−1 and denote the associated expectation by E−1.

2.1 Households

Preferences. The Home country is populated by a continuum of households indexed by j ∈ [0, 1].
A household j has an infinite life horizon and preferences represented by

∞

∑
t=0

∑
zt

βtρ(zt)

[
1

1 − σ

(
Cj,t(zt)

)1−σ − Nj,t(zt)

]
(1)

where zt denotes the history of shocks through date t and ρ(zt) its probability, β ∈ (0, 1) is the
discount factor, Cj,t is consumption and Nj,t is labor supply and σ is the inverse of the intertemporal
elasticity of substitution (IES). The consumption good is a CES composite of Home and Foreign
goods:

Cj,t(zt) =

[
(1 − α)

1
η
(
Cj,H,t(zt)

) η−1
η + α

1
η
(
Cj,F,t(zt)

) η−1
η

] η
η−1

(2)

Here Cj,H,t(zt) and Cj,F,t(zt) are CES aggregates of Home and Foreign varieties, respectively, with
elasticity of substitution across varieties ε > 1. The parameter η > 0 is the elasticity of substitution
between Home and Foreign goods, while the parameter α ∈ (0, 1

2 ) captures the share of imports in
aggregate consumption with 1 − 2α measuring the degree of home bias.

Budget constraints. Households can trade a complete set of state-contingent claims, denominated
without loss of generality in Home currency. The household’s flow budget constraint is given by

Pt(zt)Cj,t(zt) + ∑
zt+1

R(zt+1|zt)Dj,H,t+1(zt+1, zt) +
D̄j,t+1(zt)

1 + it(zt)

= Wj,t(zt)Nj,t(zt) + Φt(zt) + Tt(zt) + Dj,H,t(zt) + D̄j,t(zt)

where Pt is the consumer price index (CPI), Wj,t is household j’s nominal wage, Φt denotes profits,
and Tt denotes lump-sum transfers. The security price R(zt+1|zt) is the price of an Arrow-Debreu
claim paying one unit of Home currency in state zt+1, and Dj,H,t+1(zt+1, zt) denotes the correspond-
ing holdings. Households can also trade a risk-free nominal bond D̄j,t+1(zt) at price 1/(1 + it(zt)),
where it(zt) is set by the central bank in Home. The risk-free bond is redundant given the complete
set of contingent claims, but introducing it allows us to describe the central bank’s instrument ex-
plicitly. Households start with zero initial assets and satisfy a no-Ponzi condition, so the sequence
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of flow budget constraints can be rewritten as

∞

∑
t=0

∑
zt

R0
t (z

t)Pt(zt)Cj,t(zt) =
∞

∑
t=0

∑
zt

R0
t (z

t)
[
Wj,t(zt)Nj,t(zt) + Φt(zt) + Tt(zt)

]
(3)

Labor supply. Each household j is a monopolistically competitive supplier of a differentiated labor
service and faces a CES demand schedule: Nj,t(zt) =

(
Wj,t(zt)/Wt(zt)

)−εw
t Nt(zt), where εw

t is the
time-varying elasticity of substitution among labor varieties, Wt is aggregate wage index and Nt is
aggregate employment. Optimal wage setting results in a wage markup over the marginal disutility
of working per unit of consumption,

Wj,t(zt)

Pt(zt)
=

εw
t

εw
t − 1

(
Cj,t(zt)

)σ (4)

where εw
t

εw
t −1 is the wage markup. We denote by ut the log deviation of the Home wage markup from

its steady-state value (and u∗
t its counterpart in Foreign). These cost-push shocks are the only source

of uncertainty in the model and will generate a meaningful monetary-policy tradeoff, as discussed
in Clarida et al. (2002) and Engel (2011) among others. As is standard, we assume that the shocks
are symmetric across Home and Foreign, that is {(ut, u∗

t )} and {(u∗
t , ut)} have the same distribution,

with unconditional mean zero, so that the two countries are ex ante identical.

Foreign. Foreign households face an environment symmetric to that of Home households with
Foreign variables indexed by asterisks. Households’ budget constraint in Foreign is given by

∞

∑
t=0

∑
zt

R0
t (z

t)Et(zt)P∗
t (z

t)C∗
j,t(z

t) =
∞

∑
t=0

∑
zt

R0
t (z

t)Et(zt)
[
W∗

j,t(z
t)N∗

j,t(z
t) + Φ∗

t (z
t) + T∗

t (z
t)
]

(5)

where Et is the nominal exchange rate, defined as the domestic currency price of one unit of Foreign
currency. An increase in Et corresponds to a depreciation of the Home currency.

Consumption decisions. Households trade state contingent asset positions before the realization
of any state and choose consumption plans to maximize (1) subject to (3). The first-order conditions
in Home and in Foreign are respectively given by:

λ =
βtρ(zt)

R0
t (zt)

(
Ct(zt)

)−σ

Pt(zt)
and λ∗ =

βtρ(zt)

R0
t (zt)

(
C∗

t (z
t)
)−σ

Et(zt)P∗
t (zt)

(6)

where λ is the multiplier on (3) and represents the shadow value of a unit of Home-currency wealth
to Home households and λ∗ is the counterpart in Foreign. Combining the two conditions yields the
international risk-sharing condition,(

Ct(zt)

C∗
t (zt)

)σ

=
λ∗

λ
· Et(zt)P∗

t (z
t)

Pt(zt)
(7)
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Equation (7) highlights two determinants of relative consumption. The first is the real exchange rate,
EtP∗

t /Pt, which measures the relative price of the two consumption baskets in a common currency.
The second is λ∗/λ, which captures the relative wealth of the two countries. This term is central to
our analysis because, as we will make clear below, depending on the form of commitment, monetary
policy can influence the price of state-contingent claims and hence the distribution of wealth across
countries.

Prices and currency misalignment. In addition to their consumption-savings decisions, house-
holds also choose how to allocate expenditures between Home and Foreign goods. This yields
Cj,H,t = (1 − α)(PH,t/Pt)−ηCt and Cj,F,t = α(PF,t/Pt)−ηCt, where PH,t is the price of the domestically
produced good and PF,t is the price of the imported good. The Home CPI is

Pt =
[
(1 − α) (PH,t)

1−η + α (PF,t)
1−η
] 1

1−η

The Foreign CPI is defined symmetrically. Let St ≡ PF,t/PH,t and S∗
t ≡ P∗

H,t/P∗
F,t denote the relative

price of imported to domestically produced goods in Home and Foreign, respectively, and let Zt ≡
(StS∗

t )
1
2 denote their geometric average. The real exchange rate is

Qt ≡
EtP∗

t
Pt

Under local-currency pricing, the nominal exchange rate can move without an immediate corre-
sponding adjustment in exporters’ local-currency prices. Following Engel (2011), we summarize the
resulting relative deviations from the law of one price by the currency-misalignment term

Mt ≡

EtP∗
H,t

PH,t

(
PF,t/Et

P∗
F,t

)−1
 1

2

= Et

(P∗
H,t

PH,t

) 1
2
(P∗

F,t

PF,t

) 1
2

When the law of one price holds in both markets, there is no currency misalignment and Mt = 1.
Therefore, mt ≡ log(Mt)> 0 signals that the Home currency is relatively weak (that is, it is overly
depreciated) relative to the level at which the law of one price would hold.

2.2 Firms

Technology. Final goods are CES aggregates over a continuum of goods produced domestically,
with an elasticity of substitution between varieties ε > 1. We describe the problem of Home firms.
Home firms, indexed by l ∈ [0, 1], produce differentiated goods using a linear technology Yt(l) =

Nt(l), where

Nt(l) ≡
(∫ 1

0
Nj,t(l)

εw
t −1
εw
t dj

) εw
t

εw
t −1

is a composite of labor services supplied by Home households. Foreign firms face the symmetric
environment, with variables defined analogously and production function given by Y∗

t (l) = N∗
t (l).
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Price setting. Firms operate under monopolistic competition and engage in infrequent price set-
ting à la Calvo (1983). Prices are set in the currency of the destination market. In any given period,
each firm may reset its prices with probability 1 − ζ, independent of the time elapsed since the last
adjustment. As a result, a fraction (1 − ζ) of firms are able to reset prices each period. Firms that
can reoptimize choose prices to maximize expected discounted profits, subject to the demand for
their own varieties. The optimal pricing decision is given by

PH,t(l)=
ε

(1 + τ)(ε − 1)

Et ∑∞
j=0 ζ jΩh,t+j · Wt+j

Et ∑∞
j=0 ζ jΩh,t+j

and P∗
H,t(l)=

ε

(1 + τ)(ε − 1)

Et ∑∞
j=0 ζ jΩ∗

h,t+j ·
Wt+j
Et+j

Et ∑∞
j=0 ζ jΩ∗

h,t+j

where τ is a constant production subsidy, Ωh,t+j > 0 and Ω∗
h,t+j > 0 are defined in (A.1) and (A.2).

In the limiting case ζ = 0 prices are flexible, the optimal price setting reduces to a markup over
current nominal marginal cost and the law of one price holds PH,t(l) = EtP∗

H,t(l). The pricing
environment is symmetric in Foreign.

2.3 Monetary policy

The monetary authority in each country sets the nominal interest rate on its domestic risk-free bond,
and commits to the state-contingent plan {it}t≥0 in Home (respectively, {i∗t }t≥0 in Foreign) before
any state is realized. We consider two forms of commitment that differ only in whether that plan is
announced before or after households trade state-contingent assets.

1. Under “full” commitment, each central bank announces its state-contingent policy plan before
asset trade. Asset markets then open and households trade state-contingent claims taking the
announced plans as given. Shocks are subsequently realized, households choose consumption
and labor, and markets clear for t ≥ 0.

2. Under “partial” commitment, households first trade state-contingent claims. After assets are
traded, each central bank announces its state-contingent policy plan. Shocks are then realized,
households choose consumption and labor, and markets clear for t ≥ 0.

In both cases, monetary policy is committed before shocks are realized. The distinction is therefore
not between commitment and discretion after shocks, but whether commitment occurs in a way that
allows the effect of monetary policy to be incorporated into asset prices and the initial distribution
of wealth. Thus, a central bank can be perfectly committed in the traditional sense and still be
operating under partial commitment.

A simple interpretation of the difference between full and partial commitment is that, under full
commitment, the central bank clearly communicates its rule and financial markets take positions
knowing it; while under partial commitment markets must first guess (infer) it at the time assets are
traded. The object through which the distinction operates is the relative marginal value of wealth,
Θ̃ ≡ λ∗/λ (in logs, θ̃ ≡ log Θ̃), in the risk-sharing condition (7). Under full commitment θ̃ responds
to the announced plan through asset-market clearing; under partial commitment it is predetermined
when the plan is chosen. Everything that follows is a consequence of that single difference.
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2.4 Equilibrium

Given policy plans in Home and Foreign {it, i∗t }∞
t=0, an equilibrium is a collection of prices and

quantities such that households and firms optimize and all markets clear at every date and state.
Goods market-clearing conditions in Home and Foreign are given by

Yt = (1 − α)

(
PH,t

Pt

)−η

Ct︸ ︷︷ ︸
CH,t

+ α

(P∗
H,t

P∗
t

)−η

C∗
t︸ ︷︷ ︸

C∗
H,t

and Y∗
t = (1 − α)

(P∗
F,t

P∗
t

)−η

C∗
t︸ ︷︷ ︸

C∗
F,t

+ α

(
PF,t

Pt

)−η

Ct︸ ︷︷ ︸
CF,t

(8)

The left-hand side of each equation reflects the supply of domestic goods. On the right-hand side,
the first term of each equation is the demand for domestically-produced goods by domestic house-
holds and the second term is the demand by Foreign households.

Wages in Home and Foreign adjust to ensure that the aggregate labor supplied by domestic
households equals the aggregate demand for labor by domestic firms, that is Nt =

∫ 1
0 Nt(l)dl and

N∗
t =

∫ 1
0 N∗

t (l)dl. Finally, assets market clearing requires every state-contingent claim to be in zero
net supply.
Because households in both countries start with zero assets, asset-market clearing implies that the
Home country as a whole faces an intertemporal budget constraint that takes the following form

∞

∑
t=0

∑
zt

R0
t (z

t)
[
Et(zt)P∗

H,t(z
t)C∗

H,t(z
t)− PF,t(zt)CF,t(zt)

]︸ ︷︷ ︸
net exports

= 0 (9)

where the left-hand side is the value of Home-produced goods bought by Foreign households net
of the value of Foreign-produced goods bought by Home households, both measured in terms of
date-0 Home currency and discounted at the equilibrium state prices R0

t (z
t). Condition (9) thus

states that the present value of the country’s net exports must equal the country’s initial net asset
position (which equals zero). Thus, trade can be unbalanced at any given date and state but must be
balanced in present value. Substituting the demand functions for C∗

H,t and CF,t into (9) and using the
households’ first-order conditions (6), the intertemporal balanced-trade condition can be rearranged
(see Appendix A.2 for details) as,

Θ̃ ≡ λ∗

λ
=

E
∞
∑

t=0
βt
(

P∗
H,t

P∗
t

)1−η
(C∗

t )
1−σ

E
∞
∑

t=0
βt
(

PF,t(zt)
Pt(zt)

)1−η
(Ct)

1−σ
(10)

Equation (10) shows that relative wealth depends on the present value of Home and Foreign income
evaluated at equilibrium state prices. It is important to note that when σ = η = 1, the relative-wealth
ratio is equal to one and is independent of policies.
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2.5 Efficient allocation and production subsidies

Efficient allocation. We conclude the model description by presenting the efficient allocation. In
particular, we consider a benevolent world planner who maximizes the equally weighted sum of
households’ welfare in both countries subject to resource constraints. As shown in Appendix A.3, be-
cause productivity is constant and markup shocks are the only source of uncertainty, consumption,
output, and hours worked are constant in the first-best allocation and given by Ce

t = Ye
t = Ne

t = 1
and C∗e

t = Y∗e
t = N∗e

t = 1.7

Optimal subsidies. We assume that the production subsidies in Home and Foreign are chosen
under cooperation as the ex-ante reaction rule below and eliminate the time-inconsistency problem
of policies associated with the inefficiency of the steady-state from each domestic policymaker’s
perspective. They are given by

log(1 + τ) = log(1 + µ) +
θ̃ + υ

2
and log(1 + τ∗) = log(1 + µ)− θ̃ + υ

2
, (11)

where θ̃ ≡ log(λ∗/λ) is the (log) relative marginal value wealth, 1 + µ ≡ ε
ε−1

εw

εw−1 is the steady-state
markup, and υ collects the unconditional expectation of the date-0 second-order terms defined in
Appendix B.1.8 The Lemma below describes the optimal labor subsidy in any global equilibrium.

Lemma 1 (Optimal subsidy). In any competitive equilibrium, the production subsidies (11) reduce to

τ = τ∗ = µ. (12)

Proof. See Appendix B.1.

The subsidies reduce to τ = τ∗ = µ because countries are ex-ante symmetric and therefore in any
competitive equilibrium in the global economy θ̃ = 0 and υ = 0. Thus, the allocation around which
we approximate is the globally efficient one. Taken together, (11) and (12) ensure the comparability
of the non-cooperative and the cooperative problems.

This characterization of the optimal subsidy in (11) is important because the globally efficient
steady state is not necessarily efficient from each domestic policymaker’s perspective: each poli-
cymaker would prefer terms of trade distorted in its favor, as in the optimal-tariff literature. As
Benigno and Woodford (2005) emphasize, when the steady state is distorted from the planner’s
point of view, a linear-quadratic problem written in deviations from that steady state may lead to
spurious welfare approximation and, most importantly, the domestic policymaker would like to
move the economy away from the steady state even absent shocks. The second-order term υ in (11)
removes exactly that incentive, so that each domestic policymaker would choose zero inflation in

7Note that this result stems from the fact that we abstract from productivity shocks, so that the markup shocks ut and
u∗

t are the only source of uncertainty. This simplifies the notation without altering any of the results.
8Throughout the strategic monetary-policy game, the subsidy is given by (11). Thus, in the absence of shocks, a policy

deviation that generates a nonzero output gap or inflation induces a subsidy adjustment that eliminates the perceived
benefit of that deviation.
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the absence of shocks, while the steady-state allocation remains globally efficient in equilibrium.
Lemma 1 is thus what ensures that the non-cooperative and cooperative problems are comparable.

2.6 Linearization

This section presents first-order approximations of the key equilibrium conditions around the effi-
cient allocation. Because the production subsidies of Lemma 1 make the deterministic steady state
coincide with the efficient allocation, the log deviation of a variable from its steady state is also its
gap relative to the efficient allocation. Thus, xt ≡ log Xt − log X̄ = log Xt denotes the log-deviation
of Xt from its value in the efficient allocation.9 As in Engel (2011), we define the world output gap
yW

t = 1
2 (yt + y∗t ), the relative output gap yR

t ≡ 1
2 (yt − y∗t ) and the relative-price gap sR

t ≡ 1
2 (st − s∗t ).

The demand block. Linearizing the risk-sharing condition (7) yields

σ (ct − c∗t ) = θ̃ + qt, with qt = mt + (1 − 2α)sR
t (13)

We then combine (13) with the Home and Foreign goods-market clearing conditions (8) to obtain

ct = yt +
α

σ

[
θ̃ − D − 1

2α
sR

t − (sR
t − mt)

]
and c∗t = y∗t −

α

σ

[
θ̃ − D − 1

2α
sR

t − (sR
t − mt)

]
(14)

where D ≡ ση − (1 − 2α)2(ση − 1) > 0.
Conditions (14) describe the wedge between what a country consumes and what it produces, and

three forces determine it. First, for a given level of Home output, an improvement in Home’s terms
of trade, mt − sR

t = (et + p∗H,t)− pF,t > 0, raises Home consumption since a unit of Home exports
now buys more imported goods. Under local-currency pricing, a terms of trade improvement can
be achieved with a currency depreciation, mt > 0, which raises the Home-currency value of Home
exports while leaving the Home-currency price of imports unchanged.

Second, holding the terms of trade fixed, a fall in the relative price of imports sR
t makes imported

goods cheaper relative to Home-produced goods, which in turn sets two opposing forces in motion.
On the one hand, cheaper imports raise the amount of Foreign goods that a given level of Home
output can buy, raising aggregate consumption with elasticity given by the intratemporal elasticity
of substitution, η. On the other hand, with the terms of trade held fixed, a lower sR

t appreciates the
Home currency in real terms and, through the risk-sharing condition (13), redistributes consumption
away from Home with elasticity given by the IES, 1

σ . The net effect is given by D−1
2σ =2α(1−α)

(
η− 1

σ

)
,

so which effect dominates depends on whether Home and Foreign goods are Hicksian substitutes
ση>1 or Hicksian complements ση<1.

Third, Home consumption is higher when Home households are relatively wealthy, that is, when
θ̃ is large. As we show in Appendix B.3, to a first order θ̃ = 0 under both forms of commitment,

9In the presence of productivity shocks, the efficient allocation would be time-varying and would differ from the
deterministic steady state. In that case, the relevant gap would be the deviation of Xt from its efficient level, and all of
our findings would remain unchanged.
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because its first-order component is a present value of mean-zero terms for any admissible policy
plan. Combining the risk-sharing condition (13) with (14), and using θ̃ = 0 to a first-order, we obtain
the following identity equation that relates the relative output gap with the relative international
prices,

2σyR
t = DsR

t + (1 − 2α)mt (15)

This equation states that a relative increase in output in Home relative to Foreign requires either a
fall in the relative price of Home-produced goods sR

t > 0 or a depreciation of the Home currency
mt > 0. Finally, let rn ≡− log β, the linearized aggregate Euler equations are

σct = σEtct+1 − [it − Etπt+1 − rn] (16)

σc∗t = σEtc∗t+1 − [i∗t − Etπ
∗
t+1 − rn] (17)

The supply block. Turning to the supply side, firms’ optimal pricing conditions deliver a Phillips
curve for each of the four prices set in the world economy

πH,t = κ ψH,t + βEtπH,t+1 + κut and π∗
H,t = κ[ψH,t − mt − zt] + βEtπ

∗
H,t+1 + κut (18)

π∗
F,t = κ ψ∗

F,t + βEtπ
∗
F,t+1 + κu∗

t and πF,t = κ[ψ∗
F,t + mt − zt] + βEtπF,t+1 + κu∗

t (19)

where κ ≡ (1−ζ)(1−βζ)
ζ is the slope of the Phillips curve and ψH,t = σct + αst is the real marginal cost

of Home producers, expressed in units of the Home good. It corresponds to the marginal rate of
substitution of Home households between consumption and leisure, σct(or wt−pt), deflated by the
relative price of the Home good, pH,t−pt = −αst. Equations (18) are the standard Phillips curves
that relate current inflation of the good sold by the firm in each market with the real marginal cost
of producing that good (deflated by the good’s price in the market in which it is sold) and future
inflation. Similarly, equations (19) are the Phillips curves in Foreign with ψ∗

F,t = σc∗t + αs∗t denoting
the real marginal cost of Foreign producers in units of the Foreign good.

Combining (18) and (19) yields two important results. First, given that z−1 = 0, the average of
the relative prices of imported to locally produced goods equals zero (since zt = 0 is the unique
bounded solution), from which it follows that, to a first-order,

st = −s∗t = sR
t

and the currency misalignment reduces to the deviation from the law of one price, mt = et + p∗H,t −
pH,t = p∗F,t− (pF,t−et). Second, the relative price of imports is independent of policies to a first-order
and satisfies

(1 + κ + β) st − st−1 − βEtst+1 = κ(u∗
t − ut). (20)

14



3 Monetary Policy under Full Commitment

This section studies the optimal monetary policy under full commitment. We start by deriving
the welfare-based loss function of a self-oriented policymaker and show how the response of asset
prices shapes it. We then characterize the optimal targeting rule and compare the Nash equilibrium
with the cooperative solution.

3.1 The welfare-based loss function

We first derive the Home monetary authority’s welfare-based loss function under full commitment.
Because the path of the policy rate is known before households trade state-contingent claims, the
initial distribution of wealth is not predetermined when policy is chosen. In particular, the relative
shadow value of wealth, θ̃, adjusts endogenously to the announced policy through asset-market
clearing. The objective of the Home policymaker is to maximize Home households’ welfare which
amounts to minimizing

LH ≡ E−1

∞

∑
t=0

βt[U(Ce, Ne)− U(Ct, Nt)] (21)

where U(Ct, Nt) =
C1−σ

t
1−σ − Nt is the Home households’ period utility defined in (1) and U(Ce, Ne)

is the maximum utility achievable under the efficient allocation. A second-order approximation of
(21) around the efficient steady state, yields the preliminary loss10

LH = E−1

∞

∑
t=0

βt

{
ε

2κ

[
(1 − α) (πH,t)

2 + α
(
π∗

H,t
)2
]
+

σ

2
(yt)

2 − α

σ

[
θ̃ − D − 1

2α
sR

t − (sR
t − mt)

]
(22)

+
α(σ − 1)

σ

[
θ̃ − D − 1

2α
sR

t − (sR
t − mt)

]
yW

t +
σα(1 − α)

2

[
1
σ
(qt + θ̃)− η(1 − 2α)sR

t

]2
}
+ t.i.p

The first two terms, in squared producer price inflation and in the squared of domestic output gap,
are familiar. Price dispersion across Home varieties, whether in the prices Home firms charge in the
domestic market (πH,t)

2 or in the prices they charge abroad (π∗
H,t)

2, acts like a negative productivity
shock that raises the amount of labor inputs required to deliver a given quantity of Home goods.
The two price dispersion terms have weights 1 − α and α corresponding to the steady-state shares
of Home output sold domestically and abroad, respectively. The term (yt)2 is the resulting welfare
cost of an inefficient level of production and thus consumption.

The three remaining terms have no closed-economy counterpart, and can be intuited by noting
that they all concern a single object: the wedge between what Home consumes and what it produces,
ct − yt. By (14), the linear expression in (22) is exactly −(ct − yt), the term that follows is (σ− 1)(ct −
yt)yW

t . What the three terms describe are the level of that wedge, its timing, and the volatility of the
international transfer that produces it.

The linear term says that the Home policymaker would like the wedge to be large. Consuming
more than one produces raises welfare, and by (14) that is achieved either by an appreciation of

10See Appendix B.2 for details on the derivation.
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Home’s terms of trade, via a depreciation of the Home currency mt > 0, or by an increase in
Home’s relative wealth θ̃ > 0. This is the classical optimal-tariff motive, but transmitted through
the financial market rather than through relative goods prices: under local-currency pricing, the
expenditure-switching channel is muted, and what raises Home consumption for a given level of
Home output is the real payoff of the claims that Home households hold. The covariance term says
that when the wedge occurs matters. A transfer of consumption toward Home is worth more in
some states than in others, and this depends on whether the marginal value of consumption falls
strongly (σ > 1) or weakly (σ < 1) when consumption increases. When σ > 1, a positive wedge
is most valuable when world output is low, yW

t < 0; when σ < 1, it is most valuable when world
output is high. The last term says that the volatility of the wedge is costly. Whatever raises Home
consumption relative to Foreign consumption (a real depreciation, a higher relative wealth, or a
movement in the relative price of imports) does so state by state. Because Home households are
risk averse, the excess volatility in the international distribution of consumption is therefore costly,
which is fully internalized by the Home policymaker.

What follows is about the markets’ response to these motives. Two equilibrium relations disci-
pline them: one from the supply side, which says what it takes to move the average terms of trade,
and one from the asset market, which says how wealth is reallocated in response to the redistribu-
tion the policymaker plans.

The average terms-of-trade level. In a stationary model in which the unconditional mean of the
shocks is zero, one might expect the unconditional expectation of the linear terms in (22) to vanish.
Dropping those terms would nonetheless produce a spurious welfare approximation. As discussed
in Benigno and Woodford (2005), because the steady state is not efficient from the Home policy-
maker’s point of view, the linear terms carry information about what the policymaker would like to
do, and they must be eliminated using the model’s own second-order relations rather than assumed
away.

In particular, the Home policymaker would like to increase E−1 ∑∞
t=0 βt(mt−sR

t ), and appreciate
Home terms-of-trade on average, because doing so raises the present value of Home consumption
for a given path of Home output. However, the Home policymaker cannot freely increase the
average terms-of-trade level, which is an equilibrium variable that depends on the pricing behavior
of firms in both countries. As shown in Appendix A.4, combining the second-order approximation
of aggregate supply equations of Home goods sold abroad and Foreign goods sold in Home, we get

E−1

∞

∑
t=0

βt
(

mt − sR
t

)
=

ε

2κ
E−1

∞

∑
t=0

βt [(π∗
H,t)

2 − (πF,t)
2]

− E−1

∞

∑
t=0

βt
[
(mt − sR

t ) + (1 − σ)qt + 2σ(1 − α)(1 − η)sR
t

]
yW

t . (23)

The average terms of trade is determined by two forces. The first one is price dispersion. Because
the elasticity of demand for a variety exceeds one, demand shifts away from high-price firms toward
low-price firms, and the profit cost of having a price set too low exceeds the cost of having a price
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set too high. Therefore, under staggered price setting, a firm facing more volatile aggregate prices
sets a higher price on average. We refer to this as the precautionary markup channel, and ε governs
its strength. Dispersion in the prices Home exporters charge abroad raises p∗H,t on average and thus
appreciates Home’s terms of trade, while dispersion in the prices Foreign exporters charge at Home
raises pF,t and deteriorates Home’s terms of trade. A policymaker who wants permanently better
terms of trade must therefore accept more dispersion in the prices of Home exports, or engineer
less dispersion in the prices of Home imports.

The second force is the covariance between world output and international relative prices: the
average terms of trade that a given policy delivers depends on the states of the world in which
relative prices move. Equation (23) is the equilibrium identity equation that disciplines the average
terms of trade in (22).

The response of asset markets. Because policy is announced before contingent claims are traded,
the redistribution motive of the Home policymaker must be evaluated together with the adjustment
of the initial asset-market allocation. To a second order, the relative wealth equilibrium condition
(10) can be expressed as,

θ̃ = E−1

∞

∑
t=0

(1 − β)βt

{
(σ − 1)(mt − sR

t ) +
D − 1

2α
sR

t

− (σ − 1)
[
(σ − 1)(mt − sR

t ) +
D − 1

2α
sR

t

]
yW

t

}
, (24)

which states that an improvement in Home’s terms of trade (that is, when et + p∗H,t − pF,t = mt − sR
t

increases) in a given state has two opposing effects on the utility value of Home wealth. First, an
improvement in the terms of trade raises the Home households’ purchasing power: a given quantity
of Home exports buys more imported goods, so Home consumption rises for a given level of Home
output. This direct effect raises the value of Home income with elasticity one. Second, the associated
increase in Home consumption lowers the marginal utility of consumption and thus the marginal
value of an additional unit of Home wealth, with elasticity given by the inverse of the IES, σ. When
σ > 1 the second effect dominates: Home’s marginal value of wealth λ falls relative to λ∗, so θ̃ rises.
When σ < 1 the purchasing-power effect dominates, and when σ = 1 the two exactly offset.11

The second-order term in (24) states that when the terms-of-trade improvement occurs matters.
If it arrives in a state in which world consumption is high yt + y∗t > 0, and thus marginal utility is
low, the extra purchasing power is worth less in utility terms, so λ falls by less and θ̃ rises by less.
A terms-of-trade improvement is thus more valuable when global demand is depressed yt + y∗t < 0
and σ > 1. When σ < 1 the direction reverses. Note also that the strength of this state-contingent
valuation effect, captured by the term (σ − 1)2.

11There is an additional effect that arises when preferences are not separable (i.e., when D ̸= 1 or equivalently ση ̸= 1).
In that case, a rise in the relative price of Home imports sR

t = pF,t − pH,t reduces import demand and depending on
whether Home and Foreign goods are Hicksian substitutes (ση > 1) or complements (ση < 1), raises or lowers demand
for Home goods as well.
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A feature of (24) is that it is a present value expression: the asset market prices the entire path
that the policy announcement implies, not its realization in every state. As a result, the financial
market can undo, via the relative wealth, the average transfer that a policy promises, but it cannot
undo the way that transfer is distributed across states. This is why, in the loss function below, the
level of the redistribution motive disappears while a covariance term survives.

Proposition 1 (Loss function under full commitment). Under full commitment, the welfare-based loss
function of the Home central bank is given by

LH =
1
2

E−1

∞

∑
t=0

βt
[

ε

κ
(πt)

2 + σ(yW
t )2 +

σ

D
(yR

t )
2 +

α(1 − α)η

D
(mt)

2 + qtyW
t

]
+ t.i.p. (25)

where qt =
2σ(1−2α)

D yR
t + 4α(1−α)ση

D mt. The loss function of the Foreign policymaker is symmetric.

Proof. See Appendix B.5.

The loss function has four standard quadratic stabilization objectives: the domestic CPI inflation,
the output gaps of both countries and the currency misalignment term. The cost of CPI inflation is
the one discussed above. The stabilization motive of the two output gaps stems from the fact that
aggregate consumption in Home depends on both Home output and Foreign output.

Why CPI inflation and not PPI inflations. To see this, note that substituting (24) into (22), so as to
eliminate the internalized effects of the announced policy plan, i.e. θ̃, yields

LH = E−1

∞

∑
t=0

βt

{
ε

2κ

[
(1 − α) (πH,t)

2 + α
(
π∗

H,t
)2
]
+

σ

2
(yt)

2 + α(σ − 1)(mt − sR
t )y

W
t

+
σα (1 − α)

2

[
1
σ
(qt + θ̃)− η(1 − 2α)sR

t

]2
}
− αE−1

∞

∑
t=0

βt(mt − sR
t ) (26)

and plugging (23) into (26) produces two results that lie at the heart of why central banks should
care about consumer price inflation.

First, Home export price dispersion does not matter for Home’s loss function. The term (π∗
H,t)

2 en-
ters (26) with weight +αε/κ and enters through (23) with weight −αε/κ, so the two offset ex-
actly. Intuitively, dispersion in the prices Home exporters charge abroad is costly, because more
labor is required to produce the same aggregate quantity of Home goods sold abroad; but by the
precautionary-markup channel it also raises the average price p∗H,t at which those goods sell, which
improves Home’s terms of trade and raises both Home households’ purchasing power and the
present value of Home exporters’ profits. Because assets are traded after the policy is announced,
that profit stream is taken into account in the price of contingent claims, and hence into the relative
wealth θ̃. Both the resource cost and the terms-of-trade benefit are proportional to the steady-state
ratio of exports to GDP, and both are governed by the same demand elasticity ε; they therefore
cancel one for one. A self-oriented policymaker has no reason to stabilize or destabilize the prices
of its own exports.

18



Second, import price dispersion matters for the loss function. Dispersion in the prices that Foreign
exporters charge in the Home market, (πF,t)

2, raises by the same precautionary-markup logic the
average price Foreign firms charge at Home, and therefore worsens Home’s terms of trade. Home
bears that cost in full and none of the offsetting resource cost, which falls on Foreign workers.

The loss function in Home therefore depends on domestic price dispersion (πH,t)
2 and import

price dispersion (πF,t)
2 with weights 1 − α and α, respectively, corresponding to the weights of

Home goods and Foreign goods in Home households’ consumption basket. Moreover,

(1 − α)(πH,t)
2 + α(πF,t)

2 = (πt)
2 + α(1 − α)(st − st−1)

2 (27)

and since, by (20), st is independent of monetary policy to a first-order, it follows that (st − st−1)
2 in

(27) is a term independent of policy (t.i.p) to a second-order.

Why currency misalignment matters. The presence of the currency misalignment term (mt)2 is
not obvious. Why would a domestic policymaker that cares only about the consumption and leisure
of its own residents want to stabilize deviations from the law of one price? This is simply because
of how such deviations affect the payoffs in the financial market. Currency misalignment distorts
the distribution of consumption across countries, which, under complete markets, is governed by
the payoffs on the claims Home households hold. Therefore, the extra consumption volatility that
a currency misalignment generates is unambiguously costly to risk-averse Home households. It
is worth noting that the currency misalignment is neither the nominal exchange rate nor the real
exchange rate. The real exchange rate qt moves with the relative output gap yR

t and the relative
price st, but those movements are desirable. The quadratic term in mt calls for eliminating inefficient
international price gaps, not for fixing the exchange rate.

The redistribution motive. The last term, qtyW
t , reflects the covariance between exchange-rate

movements and world output. It is what remains of the redistributive motive of monetary policy
under full commitment. As discussed above, given the relative wealth, the Home policymaker
would like a persistently weak currency (or appreciated terms of trade), because that transfers
consumption toward the Home country. Under full commitment, the price of state-contingent claims
adjusts and the prospective transfer is internalized in θ̃. The asset market removes the incentive to
engineer a permanent transfer through terms-of-trade manipulation. What survives is a concern
with the timing of a currency depreciation in real terms. A depreciation of the real exchange rate
qt >0 improves welfare in Home when demand is globally depressed yW

t < 0, and is costly when it
occurs during a global boom yW

t > 0.

3.2 The implementability constraints

Before turning to the optimal targeting rules, we present the set of implementability constraints, i.e.
the set of equilibrium conditions that each policymaker’s policy plan must satisfy. Because, to a first
order, the relative price of imports sR

t is independent of policies, we denote f (ut) ≡ sR
t and express
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(15) as

f (ut) =
2σ

D
yR

t − 1 − 2α

D
mt (28)

Next, taking the sum and the difference of the Home and Foreign Euler equations, (16) and (17),
along with (14), yields the world and relative IS equations, respectively

2σyW
t = 2σEtyW

t+1 − (it + i∗t ) + Et [πt+1 + π∗
t+1] + 2rn, (29)

mt = Etmt+1 − (it − i∗t ) + Et [πt+1 − π∗
t+1] + (1 − 2α)Et [ f (ut+1)− f (ut)] , (30)

Equation (29) describes how domestic monetary policy affects world output: holding expected fu-
ture output and inflation fixed, a lower nominal rate in either country raises domestic aggregate
demand and thus world demand. Equation (30) states that a decrease in the Home nominal rate
relative to Foreign rate depreciates the Home currency, which, given that prices are sticky in the
currency of the destination market, translates into a real depreciation and shifts consumption to-
ward Home. With home bias, 1 − 2α > 0, this implies, by (28), an increase in Home output relative
to Foreign output.

On the supply side, aggregating the Phillips curves in (18) and (19) using their respective con-
sumption weights, along with (13) and (15), gives the CPI Phillips curves in Home and Foreign

πt = κσ

[
yW

t +
1 − 2α

D
yR

t +
2α(1 − α)η

D
mt

]
+ βEtπt+1 + κũt, (31)

π∗
t = κσ

[
yW

t − 1 − 2α

D
yR

t − 2α(1 − α)η

D
mt

]
+ βEtπ

∗
t+1 + κũ∗

t . (32)

with ũt ≡ (1−α)ut+αu∗
t and ũ∗

t ≡ (1−α)u∗
t +αut. Taken together, (28)-(32) constitute a policymaker’s

set of implementability constraints.

3.3 Optimal targeting rules

We now characterize optimal policy of the Home central bank when it announces its state-contingent
plans before households trade state-contingent claims, while taking the Foreign central bank’s plan
as given. More specifically, for given {i∗t }∞

t=0 the Home policymaker chooses {it}∞
t=0 to minimize the

loss function (25) subject to the set of implementability constraints describing the general equilib-
rium dynamics (28)–(32). The next Proposition characterizes the optimal targeting rule (i.e., the best
response function) of the Home central bank.

Proposition 2 (Targeting rule under full commitment). The targeting rule of the Home policymaker is
characterized by

yW
t +

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt = −ε (pt − p−1) , (33)

where p−1 is the consumer price level inherited when the plans are announced.

Proof. See Appendix B.6.
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The central bank thus trades the deviation of its consumer price level from the level prevail-
ing when the commitment was made against the output gaps in both countries and the currency-
misalignment term. A first lesson from the targeting rule (33) is that, as is standard under com-
mitment, the central bank targets the price level, rather than the inflation rate. This is because by
promising to generate future deflation in response to an inflationary cost-push shock, the central
bank can improve the current trade-off. Second, the optimal policy does not aim at eliminating the
output gap, or currency misalignments separately. It aims at a specific combination of them, namely
ct from (14), traded against the price level.

Moreover, the Home policymaker’s best response function is invariant to the aggregate demand
and price levels in Foreign. This is not because the Home economy is insulated from Foreign policy,
but as we show next, it follows from the fact that CPI inflation πt and aggregate consumption ct in
Home are what really matter for Home’s welfare criterion under full commitment, and the Home
central bank’s policy rate, it, moves aggregate consumption and CPI inflation in Home one for one
through the Euler equation (16) and CPI Phillips curve (31).

A simplified representation. The Home policymaker’s welfare-based loss function (25) can be
simplified dramatically. Using ct = yW

t + qt
2σ from (14), the identity 2σyR

t = DsR
t + (1 − 2α)mt from

(15), and the policy invariance of st, the loss function reduces to

LH =
1
2

E−1

∞

∑
t=0

βt
[ ε

κ
(πt)

2 + σ(ct)
2
]
+ t.i.p. (34)

(see Appendix B.7 for details on the derivation.) Thus, under full commitment, the loss function of
a self-oriented domestic policymaker can be rewritten in terms of its own consumer-price inflation
and its own consumption gap. All of the international terms (misalignment, relative output gap and
the exchange-rate/world-output covariance) are exactly what is needed to convert the world output
gap into the Home consumption gap.

The economic implication of the welfare-based loss function (34) is not that external variables
and international prices do not matter for the Home central bank. Instead, it states that, once the as-
set market prices the policy, the only inefficiency the Home policymaker can affect is the aggregate
consumption gap (which is a composite of Home consumption goods and Foreign consumption
goods) together with the associated resource cost of consumer price dispersions. This simplified
representation of the Home central bank’s loss function is specific to the full commitment assump-
tion and does not hold under partial commitment.

The problem of the central bank under full commitment therefore reduces to minimizing (34)
subject to the Euler equation (16) and CPI Phillips curve (31) in Home which can be written com-
pactly as πt = κσct + βEtπt+1 + κũt. As a result, the optimal targeting rule is simply

ct = −ε (pt − p−1) . (35)

The key takeaway is that, under full commitment, a self-oriented central bank should aim at sta-
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bilizing domestic CPI inflation and consumption gap. The exchange rate matters because it affects
Home consumption, and currency misalignment also matters because it affects Home consumption.
Therefore, central banks should be concerned about currency misalignments and target deviations
from the law of one price, not because it helps improve its output-inflation tradeoff, but because it is
crucial to achieve efficient consumption.

3.4 Is there a need for cooperation?

In order to assess the gains from cooperation, we now characterize the Nash equilibrium and study
the cooperative solution in which a global planner chooses monetary policy in both countries to
maximize the average welfare of Home and Foreign households.

Nash equilibrium. The Nash equilibrium corresponds to the fixed point in the best response
functions of both central banks given by (33) and the Foreign counterpart

yW
t − 1 − 2α

D
yR

t − 2α(1 − α)η

D
mt = −ε (p∗t − p∗−1) . (36)

The cooperative solution. The cooperative planner minimizes the equally weighted sum of the
two countries’ loss functions given by

LG =
1
2

E−1

∞

∑
t=0

βt
[

ε

2κ

(
(πt)

2 + (π∗
t )

2)+ σ(yW
t )2 +

σ

D
(yR

t )
2 +

α(1 − α)η

D
(mt)

2
]
+ t.i.p. (37)

There are two important observations from (37). First, the covariance between real exchange rate
and world output is absent. This is because while an exchange rate depreciation improves welfare in
Home when world output is depressed, it lowers welfare in Foreign in that state and vice-versa. As
a result, the global planner does not perceive any benefit from this redistribution motive. Second,
unlike the country-specific welfare criteria, the welfare-based loss function of the global planner is
independent of the form of the policymaker’s commitment. The world planner has no incentive to
move wealth across countries, so it is indifferent to whether the asset market has already priced its
plan.

Proposition 3 (No gains from cooperation). Under full commitment, the targeting rules under cooperation
coincide with the targeting rules in the Nash equilibrium, and are given by

yW
t = −ε(pW

t − pW
−1) and

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt = −ε(pR

t − pR
−1) (38)

As a result, there are no gains from international monetary cooperation.

Proof. See Appendix B.8.

The global planner trades off the world price level against the world output gap (which is also the
world consumption gap), and it also trades off the deviation of the cross-country difference in price
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levels against deviations of the real exchange rate from the efficient level (which is proportional to
the cross-country difference in consumption gaps). But, each national central bank trades off its own
consumer price level against its own consumption gap, so adding (33) and (36) reproduces the first
cooperative targeting rule, and differencing them reproduces the second targeting rule. The main
lesson is that delegating monetary policy to a global social planner would yield the same outcome
as the one that would emerge when it is conducted by self-interested national central banks under
full commitment. Therefore, there is no need for monetary policy cooperation.

Discussion and relation to Clarida-Gali-Gertler. Clarida et al. (2002) show that, under producer-
currency pricing and unitary elasticities, self-oriented policy that targets domestic producer-price
inflation and the domestic output gap achieves the cooperative allocation. Our findings differ from
theirs in two respects. First, the targeting rules are different: where their national target is the producer
price level and the domestic output gap, ours trades off the consumer price level against the Home
consumption gap, which by (14) depends on both output gaps and the currency misalignment term.
Optimal policy is therefore not inward-looking in the standard sense.

Second, the equivalence between the Nash equilibrium and the cooperative solution does not
rely on unitary elasticities. Under the Cole-Obstfeld parametrization that Clarida et al. (2002) adopt,
terms-of-trade movements provide perfect insurance, the relative wealth θ̃ is policy-invariant, and
the national policymakers’ objectives therefore coincide with the global planner’s. Benigno and
Benigno (2003) show that their result is special to that parametrization: with general CES prefer-
ences over Home and Foreign bundles, the Nash equilibrium under producer-currency pricing is
inefficient and there are gains from cooperation. In our environment the equivalence survives away
from unitary elasticities because of the timing of the commitment relative to asset trade, which lets
the financial market price the relative wealth, and with it the national policymaker’s incentive to
manipulate international relative prices in its own favor. Benigno and Benigno instead solve the
non-cooperative problem taking the initial distribution of wealth as given, which is partial commit-
ment in our terminology. As Coulibaly and Engel (2026) show, absent home bias in preferences –
the case considered in Benigno and Benigno (2003) and Clarida et al. (2002) – the Nash targeting
rules under full commitment again coincide with the cooperative ones for any values of the elastic-
ities of substitution σ and η, and there are no gains from cooperation. What generates gains from
cooperation under producer-currency pricing is therefore not the departure from unitary elasticities
on its own, but its combination with the partial-commitment assumption. We turn next to how that
assumption shapes the loss function and the optimal targeting rule in our environment.

4 Monetary Policy under Partial Commitment

We now consider the case of partial commitment in which each central bank announces its state-
contingent plan after households trade a complete set of state-contingent claims. Monetary policy
is thus discretionary from the perspective of the financial market under this form of commitment,
even though the policymaker commits after assets are traded. This is the form of commitment that
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the previous literature has, usually implicitly, adopted.12

The implication of this assumption for the policy problem is that the relative marginal value of
wealth is no longer an endogenous variable for the domestic policymaker, so we now have θ̃ = 0.

4.1 The welfare criterion under partial commitment

We note that the preliminary loss function (22) holds independently of whether the relative wealth
is endogenous to policy or exogenous, so we use it as our starting point. Given that θ̃ is now exoge-
nous, we can use the second-order approximation of aggregate supply equations for goods sold in
both Home and Foreign, and express the difference between the welfare-based loss function under
partial commitment and the one under full commitment in terms of covariance terms reflecting the
additional incentives that arise under partial commitment.

LP
H = LH +

α

2
E−1

∞

∑
t=0

βt

{
1 − σ

σ

[ ε

κ

(
(πF,t)

2 − (π∗
H,t)

2)+ 2qtyW
t

]
︸ ︷︷ ︸

wealth-valuation channel

+ 4(1 − α)

[
ση(1 − η) styW

t +
ε(ση − 1)

σκ
(st − st−1)πW

t

]
︸ ︷︷ ︸

static and dynamic “expenditure-switching” channels

}
+ t.i.p. (39)

where πW
t ≡ 1

2 (πt + π∗
t ). Equation (39) shows that the welfare criteria under both forms of commit-

ment coincide in the closed-economy limit, α → 0, and under the Cole-Obstfeld unitary elasticities
parametrization σ = η = 1. The gap between the welfare criterion under partial and full commit-
ment originates from two distinct channels.

The first channel is the wealth-valuation channel by which a higher Home export price disper-
sion (π∗

H,t)
2 (or a lower import price dispersion (πF,t)

2) leads to an appreciation of the terms of
trade through the precautionary mark-up effect in (23). This increases the present value of Home
exporters’ profits which raises the relative value of Home income with elasticity one, while the as-
sociated increase in consumption in Home lowers the marginal value of an additional unit of Home
wealth with elasticity σ. Therefore, when σ < 1, the Home policymaker likes dispersion in export
prices and dislikes dispersion in import prices as it increases welfare in Home. When σ > 1 the
opposite is true. The additional term qtyW

t is the covariance term that captures the state-dependency
of the benefit of a Home currency depreciation in real terms. Because the policymaker announces
and commits to its policy after assets are traded, this valuation effect is not priced in θ̃, in contrast
to the full commitment case.

The second line of (39) captures both the static and dynamic “expenditure-switching” channels,
often referred to as terms-of-trade manipulation channels under PCP. The static channel is well-
understood from the optimal tariff literature and depends on η − 1, which captures the elasticity
of the relative expenditure share on import (i.e., home import-to-domestic expenditure ratio) to a
change in the relative price of imports st. Under LCP, the Home policymaker cannot affect st, but it

12Benigno and Benigno (2003) state the assumption explicitly. Fujiwara and Wang (2017) adopt it in a setting close to
ours. Egorov and Mukhin (2023) also assumes the initial wealth is policy-invariant.
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can run the world economy hotter yW
t > 0 or cooler yW

t < 0. The dynamic channel, first highlighted
by Costinot et al. (2014), refers to how the change in the relative price of imports over time can
improve or reduce welfare at Home (which depends here on whether Home and Foreign goods are
substitutes or complements in utility) when the Home country’s net exports are expected to grow.
Again, under LCP, the policymaker cannot alter the relative price of imports over time, but can raise
the growth rate of world output which can be achieved by increasing world inflation πW

t > 0.

4.2 Targeting rules under partial commitment

The Home central bank again chooses {it}∞
t=0 to minimize its loss function (39) subject to the im-

plementability constraints (28)–(32), taking {i∗t }∞
t=0 as given. The proposition below shows that the

best response of a policymaker under partial commitment corresponds to the full-commitment rule
plus an additional term in the relative price of imports.

Proposition 4 (Targeting rule under partial commitment). Under partial commitment, the Home policy-
maker targets

yW
t +

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt︸ ︷︷ ︸

ct

+Λst = −ε (pt − p−1) (40)

where Λ ≡ α(1−α)
1−α+ασ−1 (η − 1) (ε − η).

Proof. See Appendix B.10.

Comparing (40) with the full-commitment rule (33), the rule under partial commitment features
one additional term, Λst. We refer to Λ as the partial-commitment wedge. It measures the self-
interested benefit that the Home policymaker attaches to a movement in the relative price of imports,
beyond its effect on the stabilization of Home consumption, once the distribution of wealth across
countries is fixed and can no longer be repriced. Under full commitment that value is zero and the
rule collapses to the price-level rule in the Home consumption gap of Section 3.3.

The wedge depends on the product of two factors. The factor η − 1 is the elasticity of the Home
expenditure share on imports with respect to the relative price of imports. When η = 1 nominal
expenditure shares are constant. Thus, a movement in st redistributes nothing across countries, and
the two forms of commitment deliver the same targeting rule.

The factor ε − η nets two channels through which a relative-price movement is valued once asset
have already been traded. The first, with weight ε, operates through price dispersion. As discussed
in Section 3, dispersion in the prices of individual varieties raises the average price those firms
charge, and ε governs the strength of this precautionary-markup channel. When the commitment
is made after financial assets are traded, a policymaker is willing to accommodate movements in
relative prices that increase dispersion in the prices of Home exports since it raises the present value
of Home producers’ profits and hence makes Home households wealthier.13 The second channel,
with weight η, comes from the fact that a higher relative price of imports reduces imports with

13It operates through both the wealth valuation effect and the dynamic ’expenditure switching’ effect in (39).
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elasticity η, and the resulting loss of purchasing power transfers real income away from Home
households. The two channels work in opposite directions and the net effect is ε − η.

For empirically relevant parameters, ε > η and η > 1, hence Λ > 0. Consider a Home cost-push
shock, ut > 0 and u∗

t = 0. Home producer prices rise relative to Foreign producer prices, so the
relative price of imports in Home falls, st < 0, and the targeting rule (40) then implies

ε (pt − p−1) + ct = −Λst > 0.

It calls for a higher Home price level for a given consumption gap or, equivalently, a smaller con-
traction in Home consumption for a given price level, than the full-commitment rule (33) would call
for. Therefore, a central bank under partial commitment tends to accommodate cost-push shocks
more. It is more dovish.14

The Nash equilibrium. Combining (40) with its counterpart in Foreign, and using s∗t = −st, gives
the targeting rules that characterize the Nash equilibrium under partial commitment,

yW
t = −ε

(
pW

t − pW
−1

)
, (41)

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt + Λst = −ε

(
pR

t − pR
−1

)
. (42)

Comparing (41) and (42) with (38) in Proposition 3 isolates what the partial commitment assumption
changes. The world target criterion (41) is the same as the world target criterion under full com-
mitment and therefore the same as the world target criterion under cooperation. What it distorts is
the relative target criterion (42), which now trades the relative price level against the real exchange
rate and the relative price term, st. The additional motives that the domestic policymaker acquires
under partial commitment are redistributive, as shown in (39), and the redistributive terms enter
the two countries’ objectives with opposite signs. Partial commitment distorts the relative stance of
the two central banks.

4.3 Welfare ranking

Because the joint shock process are symmetric, that is (ut, u∗
t ) and (u∗

t , ut) have the same distribution,
and both countries are ex-ante identical, the Nash equilibria yield the same ex-ante losses in Home
and Foreign. In particular, given an allocation aF ≡ {πt, π∗

t , yW
t , yR

t , mt} in the Nash equilibrium
under full commitment, we have that LH(aF) =LF(aF) =LG(aF). Similarly, given an allocation aP

in the Nash equilibrium under partial commitment, we have LP
H(aP)=LP

F(aP)=LG(aP). Thus, the
two Nash equilibria can be ranked. The proposition below establishes that partial commitment is,
in general, welfare dominated.

14If instead of this empirically relevant configuration, we consider that Home and Foreign goods are poor substitutes,
η < 1, or if η > ε, then the policymaker under partial commitment is more hawkish than under full commitment.
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Proposition 5 (The welfare cost of late commitment). Let aF and aP denote the allocations implemented
by the Nash equilibria under full and partial commitment. Then

LG(aP) ≥ LG(aF),

with strict inequality whenever η ̸∈ {1, ε} and var(ut − u∗
t ) > 0, in which case aP is strictly Pareto domi-

nated by aF.

Proof. See Appendix B.11.

To understand this result, it is important to first recall that the two forms of commitment share
the same feasible set. The implementability constraints (28)–(32) do not involve θ̃, because relative
wealth is a second-order object, so any allocation attainable under one form of commitment is at-
tainable under the other. Second, the two forms of commitment share the same global criterion. The
global planner has no redistribution motive and is therefore indifferent to whether the asset market
has already priced its plan. Third, by Proposition 3 the Nash allocation under full commitment is
the minimizer of the global planner’s loss function over that set. The Nash allocation under par-
tial commitment is a feasible point of the same problem, hence weakly worse, and strictly worse
whenever the two allocations differ.

The size of the loss. The structure of the problem allows for a closed form characterization of the
welfare cost of partial commitment. Let π̂t ≡ πt(aP)− πt(aF) and ĉt ≡ ct(aP)− ct(aF) denote the
difference between the Home paths implemented by the two Nash equilibria (with the difference
Foreign defined symmetrically). As shown in Appendix B.12, to a second-order, we have that

LG(aP)−LG(aF) =
1
2

E−1

∞

∑
t=0

βt

 ε

κ
(π̂t)

2 + σ

(
ε

t

∑
k=0

π̂k + Λst

)2
 (43)

The two terms in (43) reflects the distortions introduced under partial commitment. The first
is the excess volatility of consumer prices generated by the more accommodative response to cost-
push shocks. The second is the induced distortion of the consumption gap, ĉt = −[ε ∑t

k=0 π̂k + Λst],
which has two components: the redistributive term Λst that the partial-commitment policymaker
acts upon, and the drift in the consumer price level that it requires. Under the assumption cost-push
shocks in Home and Foreign, ut and u∗

t are i.i.d with unconditional mean 0 and variance σ2
u , the loss

can be rewritten as15

LG(aP)−LG(aF) =
Ω

2 (1 − β)
Λ2 var (st) (44)

where Ω > 0 is defined in (B.63) in Appendix B.13 and var(st) is the variance of st. There are two
properties of the welfare cost of partial commitment (43) that are worth noting. First, the welfare
cost proportional to Λ2, so it rises with the magnitude of the partial-commitment wedge. Second,
it is proportional to the variance of st, which in turn rises with increasing volatility of cost-push

15As shown in Appendix B.13, in that case, st is an AR(1): st =ρsst−1+κρs(ut−u∗
t ) with ρs ∈ (0, 1) and var(st)=

2κ2ρ2
s

1−ρ2
s

σ2
u .
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shocks. For instance, trade policy shocks may act as cost-push shocks for firms, so the relative gain
from full commitment is greater during times of greater trade policy uncertainty.

5 Extension and Implications for Policy

5.1 Dominant currency invoicing at the border matters

Our analysis so far assumes that the price a household pays is sticky in the currency of the country
in which the good is sold. A large body of evidence documents, however, that international trade is
invoiced at the border in a dominant currency, most often the U.S. dollar (Gopinath et al., 2020). This
subsection shows that our analysis extends to the case in which goods are invoiced in a dominant
currency at the borders. We show that the currency in which the good is invoiced when it crosses
the dock is irrelevant for the optimal policy analysis: what matters is in which currency the price
paid by the consumer is sticky.

Consider the following extension of the baseline model under dominant currency pricing (DCP)
at the border. Home firms no longer set a price in Foreign currency. A firm l in Home that can reset
its price at date t now sets an export price PX

H,t(l) denominated in Home currency (the dominant
currency) and keeps it until its able to reset it.16 A competitive sector of Foreign distributors then
buys Home goods at the border at that price and resells them to Foreign households at a price PD

H,t(l)
denominated in Foreign currency, which they reset on the same dates. Distribution is costless and
there is free entry. The latter implies that the present value of distributors’ profits over the life of a
price is zero. Everything else remains unchanged.

Proposition 6 (Irrelevance of border invoicing). In the economy with border invoicing, the price paid by
Foreign households for Home goods satisfies PD

H,t(l) = P∗
H,t(l) for every firm l and every date t where P∗

H,t(l)
is the price paid under LCP. As a result, the equilibrium allocation, the welfare criteria and targeting rules are
identical to the one under LCP.

Proof. See Appendix B.14.

This equivalence emerges because the free entry condition guarantees the retail price to the
border price moves one for one. A distributor charges the Home-currency border price converted
at a weighted average of the exchange rates expected to prevail over the life of the price, with using
the same discount rate as Home exporter’s (once converted in the same currency). Moreover, since
distributors break even, the present value of Home exporters’ foreign revenue, and hence of Home
income, is the same as under LCP and no wealth is transferred across countries.

It is important to note that the economies with DCP at the border differ from the ones under
LCP in who bears the exchange rate risk. Under LCP, the Home exporter’s revenue moves with Et+j,
whereas with border invoicing their revenue is fixed in Home currency and the distributor absorbs
the exchange-rate risk. This difference corresponds to a stream with zero present value that is

16In Foreign, a firm l that can reset its price at date t now sets an export price continue to set its price in Home currency.
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spanned by the claims traded. It is therefore undone under complete markets and the consumption
allocation and relative wealth Θ̃ remain unchanged.

5.2 Implications for Policy

Three important policy implications can be derived from our analysis.

Currency misalignments do matter. Central bankers often say that they care about the exchange
rate only to the extent that it affects their ultimate objectives for inflation and employment. We
show that even for a self-oriented central bank, the currency misalignment matters beyond those
domestic goals. This is because of the role of the financial market in the cross-country distribution
of consumption. When the law of one price fails, movements in the exchange rate change the real
payoffs on the international claims a country’s residents hold, and hence change their consumption.
The closed-economy intuition does not carry over. In a closed economy, once the distortion created
by sticky prices is corrected, asset prices are efficient too, and a policymaker who targets inflation
and the output gap has no separate reason to care about asset valuations. In the open economy,
asset prices determine the relative welfare of domestic and foreign households, and a self-oriented
policymaker cares about that. What a central bank should target, however, is the deviation from the
law of one price, not the level of the exchange rate, and not its volatility. The real exchange rate
ought to move. It moves with relative supply conditions, and those movements are efficient. It is
the misalignment component that should be stabilized.

While our analysis is under the assumption that there are traded a complete set of nominal state-
contingent claims, the general insight applies to trade in non-state-contingent assets. If the home
country holds claims on the foreign country that are denominated in foreign currency, the home
value of those claims increases with a home depreciation - and, conversely, a home depreciation
lowers the foreign-currency value of foreign home-currency claims. When gross asset holdings are
large, the wealth redistribution effect of exchange-rate changes may be a significant consideration
for monetary policy.

Communication of central bank policy matters. The distinction between full and partial commit-
ment is not an abstraction about information sets. It is about when a central bank tells the market
what it will do. If a central bank communicates clearly its rule, reaction function, or state-contingent
path, and does so before financial markets have taken positions, then those positions are taken at
prices that already embody the policy. The average redistribution the policy would have delivered
is priced away by the financial market, so the central bank is left with nothing to gain from beggar-
thy-neighbor behavior. If instead the announcement comes after markets have guessed and taken
positions, the policymaker inherits a wealth distribution it can exploit and, knowing this, it will.
The resulting equilibrium is worse for everybody, including the country doing the exploiting.

In other words, there is a value of commitment in the open economy that has nothing to do with
the anchoring of inflation expectations. It is the value of letting the financial market price the policy
before it becomes binding. For empirically relevant elasticities, a central bank that announces late is
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more dovish than one that announces early: it accommodates its own cost-push shocks with more
consumer price inflation.

On the “equilibrium” exchange rates. International institutions such as the International Mone-
tary Fund routinely estimate an equilibrium exchange rate and assess whether a currency is over-
or undervalued. Such an assessment assumes an answer to a question that is rarely posed: equi-
librium from whose perspective? One natural benchmark is the exchange rate that would prevail
under globally efficient policy. Another, and the one relevant to a country deciding what to do, is
the exchange rate that country would want given that the rest of the world are also setting policy in
their own interest. These are conceptually different objects.

Our analysis says that under full commitment they coincide, and that in both cases the equi-
librium exchange rate is the one at which the law of one price holds. An overvalued exchange
rate therefore has an unambiguous meaning, and it does not require to take a stand on whether
the rest of the world is cooperating or not. Under partial commitment, this is no longer the case.
A country’s preferred exchange rate is, in general, different from the globally efficient one. Thus,
whether these notions of equilibrium exchange rates coincide in practice is also a question about
central bank communication.

6 Conclusion

This paper shows that financial markets and the form of policy commitment are central to strategic
monetary policy in open economies. Under full commitment, when policy plans are announced
before assets are traded, financial markets incorporate those plans into asset prices. Each central
bank then targets domestic consumer-price (CPI) inflation and the consumption gap, which depends
on the output gaps in both countries and on currency misalignment, and there are no gains from
monetary cooperation. Under partial commitment, by contrast, policy is announced only after asset
trading has taken place without knowledge of the intended policy rule, leaving initial relative wealth
predetermined from the policymaker’s perspective. We show that the resulting allocation is Pareto
dominated by the one that emerges under full commitment. Finally, the currency of invoicing at the
border does not affect these conclusions as long as consumer prices remain sticky in local currency.
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Appendix

A Model details

A.1 Firms’ optimal pricing decisions

A firm l in Home that can reset at date t chooses PH,t(l) and P∗
H,t(l) to maximize

Et

∞

∑
j=0

ζ j · βj Pt

Pt+j

(
Ct+j

Ct

)−σ {
(1 + τ)

[
PH,t(l)CH,t+j(l) + Et+jP∗

H,t(l)C
∗
H,t+j(l)

]
− Wt+jNt+j(l)

}
subject to

CH,t+j(l) =
(
PH,t(l)
PH,t+j

)−ε

CH,t+j and C∗
H,t+j(l) =

(
P∗

H,t(l)
P∗

H,t+j

)−ε

C∗
H,t+j

The first-order condition for PH,t(l) and P∗
H,t(l) are given by

0 = Et

∞

∑
j=0

ζ jβj (Ct+j)
−σ

Pt+j
CHt+j

(
PH,t+j

)ε [
(1 + τ) (ε − 1)PH,t(l)− εWt+j

]
0 = Et

∞

∑
j=0

ζ jβj (Ct+j)
−σ

Pt+j
C∗

H,t+jEt+j

(
P∗

H,t+j

)ε
[
(1 + τ) (1 − ε)P∗

H,t(l) + ε
Wt+j

Et+j

]

Rearranging it, we arrive at

PH,t(l) =
ε

(1 + τ)(ε − 1)

Et ∑∞
j=0 ζ jΩh,t+jWt+j

Et ∑∞
j=0 ζ jΩh,t+j

, with Ωh,t+j ≡ βj (Ct+j)
−σ

Pt+j
CH,t+j(PHt+j)

ε (A.1)

P∗
H,t(l) =

ε

(1 + τ)(ε − 1)

Et ∑∞
j=0 ζ jΩ∗

h,t+j
Wt+j
Et+j

Et ∑∞
j=0 ζ jΩ∗

h,t+j
, with Ω∗

h,t+j ≡ βj (Ct+j)
−σ

Pt+j
C∗

H,t+jEt+j(P∗
H,t+j)

ε (A.2)

Similarly, a firm l in Foreign that can reset at date t chooses P∗
F,t(l) and PF,t(l) to maximize

Et

∞

∑
j=0

ζ j · βj P∗
t

P∗
t+j

(
C∗

t+j

C∗
t

)−σ{
(1 + τ∗)

[
P∗

F,t(l)C
∗
F,t+j(l) +

1
Et+j

PF,t(l)CF,t+j(l)
]
− W∗

t+jN
∗
t+j(l)

}

subject to

C∗
F,t+j(l) =

(
P∗

F,t(l)
P∗

F,t+j

)−ε

C∗
F,t+j and CF,t+j(l) =

(
PF,t(l)
PF,t+j

)−ε

CF,t+j

and we get

P∗
F,t(l) =

ε

(1 + τ∗)(ε − 1)

Et ∑∞
j=0 ζ jΩ∗

f ,t+jW
∗
t+j

Et ∑∞
j=0 ζ jΩ∗

f ,t+j
, with Ω∗

f ,t+j ≡ βj
(C∗

t+j)
−σ

P∗
t+j

C∗
F,t+j(P∗

F,t+j)
ε (A.3)

PF,t(l) =
ε

(1 + τ∗)(ε − 1)

Et ∑∞
j=0 ζ jΩ f ,t+jEt+jW∗

t+j

Et ∑∞
j=0 ζ jΩ f ,t+j

, with Ω f ,t+j ≡ βj
(C∗

t+j)
−σ

P∗
t+j

CF,t+j(PF,t+j)
ε

Et+j
(A.4)
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A.2 The initial relative wealth equation (10)

Using the Home households’ optimality condition for CF,t(zt) and Foreign households’ optimality
condition for C∗

H,t(z
t) which are respectively given by

CF,t
(
zt) = α

(
PF,t

(
zt)

Pt (zt)

)−η

Ct
(
zt) , and C∗

H,t
(
zt) = α

(
P∗

H,t
(
zt)

P∗
t (zt)

)−η

C∗
t
(
zt) (A.5)

and substituting them into (9), we get

0 =
∞

∑
t=0

∑
zt

R0
t (z

t)

αEt(zt)

(
P∗

H,t(z
t)

P∗
t (zt)

)1−η

P∗
t (z

t)C∗
t (z

t)− α

(
PF,t(zt)

Pt(zt)

)1−η

Pt(zt)Ct(zt)


0 =

∞

∑
t=0

∑
zt

βtρ(zt)

 1
λ∗

(
P∗

H,t(z
t)

P∗
t (zt)

)1−η (
C∗

t (z
t)
)1−σ − 1

λ

(
PF,t(zt)

Pt(zt)

)1−η (
Ct(zt)

)1−σ

 (A.6)

where the second equality uses (6). Rearranging (A.6), we arrive at (10).

A.3 Efficient allocation

The social planner chooses {CH,t, CF,t, C∗
H,t, C∗

F,t, Nt, N∗
t } to maximize the equally weighted sum of

Home and Foreign lifetime utilities. The Lagrangian for its problem can be written as

Lfb =
∞

∑
t=0

∑
zt

βtρ(zt)

 1
1 − σ

(
(1 − α)

1
η
(
CH,t(zt)

) η−1
η + α

1
η
(
CF,t(zt)

) η−1
η

) η(1−σ)
η−1

− Nt(zt)

+
1

1 − σ

(
(1 − α)

1
η
(
C∗

F,t(z
t)
) η−1

η + α
1
η
(
C∗

H,t(z
t)
) η−1

η

) η(1−σ)
η−1

− N∗
t (z

t)

+ ϑt(zt)
(

Nt(zt)− CH,t(zt)− C∗
H,t(z

t)
)
+ ϑ∗

t (z
t)
(

N∗
t (z

t)− CF,t(zt)− C∗
F,t(z

t)
) ]

The first-order condition with respect to Nt(zt) and N∗
t (z

t) yields ϑt(zt) = ϑ∗
t (z

t) = 1. Using this,
the optimality conditions for CH,t(zt) and CF,t(zt) can be expressed as

(1 − α)
1
η (CH,t(zt))−

1
η (Ct(zt))

1
η −σ = 1 and α

1
η (CF,t(zt))−

1
η (Ct(zt))

1
η −σ = 1 (A.7)

and the optimality conditions for C∗
F,t(z

t) and C∗
H,t(z

t) can be expressed as

(1 − α)
1
η (C∗

F,t(z
t))−

1
η (C∗

t (z
t))

1
η −σ = 1 and α

1
η (C∗

H,t(z
t))−

1
η (C∗

t (z
t))

1
η −σ = 1 (A.8)

Combining (A.7) and (A.8), we arrive at

CH,t(zt) = C∗
F,t(z

t) = 1 − α, C∗
H,t(z

t) = CF,t(zt) = α

which implies that Nt(zt) = N∗
t (z

t) = Ct(zt) = C∗
t (z

t) = 1.
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A.4 Second-order approximation of aggregate supply equations

Home goods sold domestically. Using (4), we can express (A.1) as

PH,t(l) ≡
PH,t(l)

PH,t
=

Et ∑∞
j=0 (βζ)j

(
PH,t+j
PH,t

)ε
XH,t+j ·

1+µt+j
1+µ · ΨH,t+j

Et ∑∞
j=0 (βζ)j

(
PH,t+j
PH,t

)ε−1
XH,t+j

where XH,t ≡ (PH,t/Pt)
1−η C1−σ

t and ΨH,t ≡ 1+µ
1+τ (Pt/PH,t)Cσ

t is the real marginal cost, while 1 + µt

is the time-varying gross markup, with steady-state value 1 + µ, so that ut ≡ log[(1 + µt)/(1 + µ)]

and 1+µt
1+µ = 1 + ut +

1
2 u2

t + o(||u||3). We can then rewrite it recursively as PH,t(l) = KH,t/FH,t with

KH,t = XH,tΨH,t
1 + µt

1 + µ
+ βζEt

[(
PH,t+1

PH,t

)ε

KH,t+1

]
, FH,t = XH,t + βζEt

[(
PH,t+1

PH,t

)ε−1

FH,t+1

]

A second-order approximation around the efficient steady-state allocation yields

pH,t +
1
2

pH,tℓH,t = (1 − βζ)

[
ψH,t + ψH,t

(
xH,t +

1
2

ψH,t

)
+ (ψH,t + xH,t) ut +

1
2

u2
t + ut

]
(A.9)

+ βζEt

[
πH,t+1 + pH,t+1 +

1
2

(
πH,t+1 + pH,t+1

)
((2ε − 1)πH,t+1 + ℓH,t+1)

]
where note that using (11) we have

ψH,t = σct + αst +
1
2

α(1 − α)(1 − η) (st)
2 − θ̃ + υ

2
+ o(||u||3) (A.10)

xH,t = α (η − 1) st + (1 − σ) ct + o(||u||2) (A.11)

where for clarity we introduce o(||u||2), which indicates that second-order and higher terms are
left out, and o(||u||3), which indicates that third-order and higher terms are left out. Moreover we
defined ℓH,t ≡ kH,t + fH,t in (A.9) where to a first-order

ℓH,t = (1 − βζ) [ψH,t + 2xH,t] + βζEt [(2ε − 1)πH,t+1 + ℓH,t+1]

Next recall that PH,t =[ζ(PH,t−1)
1−ε+(1 − ζ)(PH,t)

1−ε]
1

1−ε and to a second order we have

pH,t =
ζ

1 − ζ
πH,t +

ζ(ε − 1)
2(1 − ζ)2 (πH,t)

2 + o(||u||3) (A.12)

Defining

VH,t ≡ πH,t +
1
2

[(
ε +

ε − 1
1 − ζ

)
(πH,t)

2 + πH,tℓH,t + uℓH,t

]
(A.13)

where uℓH,t satisfies the following recursive equation, uℓH,t = −2κ [ψH,t + xH,t] ut + βEtuℓH,t+1. and
expanding kH,t and fH,t to second order, one obtains the aggregate supply relation

VH,t = κ

[
ψH,t +

1
2

ψ2
H,t + ψH,txH,t + ut +

1
2

u2
t

]
+

ε

2
(πH,t)

2 + βEtVH,t+1 (A.14)
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Home goods sold abroad. Using (4) and (7), we can express (A.2) as

P∗
H,t(l) ≡

P∗
H,t(l)
P∗

H,t
=

Et ∑∞
j=0 (βζ)j

( P∗
H,t+j
P∗

H,t

)ε

X∗
H,t+j ·

1+µt+j
1+µ · Ψ∗

H,t+j

Et ∑∞
j=0 (βζ)j

( P∗
H,t+j
P∗

H,t

)ε−1
X∗

H,t+j

where X∗
H,t ≡

(
P∗

H,t/P∗
t
)1−η

(C∗
t )

1−σ and Ψ∗
H,t ≡ ΨH,tPH,t/(EtP∗

H,t) and we have

ψ∗
H,t = σct + αst − mt − zt +

1
2

α(1 − α)(1 − η) (st)
2 − θ̃ + υ

2
+ o(||u||3) (A.15)

x∗H,t = (1 − α)(1 − η)s∗t + (1 − σ) c∗t + o(||u||2) (A.16)

We can then express P∗
H,t(l) recursively and, proceeding similarly to the above, we get

V∗
H,t = κ

[
ψ∗

H,t +
1
2
(ψ∗

H,t)
2 + ψ∗

H,tx
∗
H,t + ut +

1
2

u2
t

]
+

ε

2
(π∗

H,t)
2 + βEtV∗

H,t+1 (A.17)

where we define
V∗

H,t ≡ π∗
H,t +

1
2

[(
ε +

ε − 1
1 − ζ

)
(π∗

H,t)
2 + π∗

H,tℓ
∗
H,t + uℓ∗H,t

]
(A.18)

and uℓ∗H,t and ℓ∗H,t satisfy the following recursive equation, uℓ∗H,t = −2κ[ψ∗
H,t + x∗H,t]ut + βEtuℓ∗H,t+1

and ℓ∗H,t = (1 − βζ)[ψ∗
H,t + 2x∗H,t] + βζEt[(2ε − 1)π∗

H,t+1 + ℓ∗H,t+1].

Foreign. The second-order approximations of (A.3) an (A.4) in Foreign are symmetric

V∗
F,t = κ

[
ψ∗

F,t +
1
2
(ψ∗

F,t)
2 + ψ∗

F,tx
∗
F,t + u∗

t +
1
2
(u∗

t )
2
]
+

ε

2
(π∗

F,t)
2 + βEtV∗

F,t+1 (A.19)

VF,t = κ

[
ψF,t +

1
2
(ψF,t)

2 + ψF,txF,t + u∗
t +

1
2
(u∗

t )
2
]
+

ε

2
(πF,t)

2 + βEtVF,t+1 (A.20)

where

V∗
F,t ≡ π∗

F,t +
1
2

[(
ε +

ε − 1
1 − ζ

)
(π∗

F,t)
2 + π∗

F,tℓ
∗
F,t + uℓ∗F,t

]
(A.21)

VF,t ≡ πF,t +
1
2

[(
ε +

ε − 1
1 − ζ

)
(πF,t)

2 + πF,tℓF,t + uℓF,t

]
(A.22)

and where we have

x∗F,t = α(η − 1)s∗t + (1 − σ)c∗t + o(||u||2), xF,t =(1 − α)(1 − η)st + (1 − σ)ct + o(||u||2) (A.23)

ψ∗
F,t = σc∗t + αs∗t +

1
2

α(1 − α)(1 − η) (st)
2 +

θ̃ + υ

2
+ o(||u||3), ψF,t = ψ∗

F,t + mt − zt (A.24)
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B Proofs

B.1 Proof of Lemma 1

Define

υbef ≡ 1
2

E

{(
ε +

ε − 1
1 − ζ

) [
(πF,0)

2 − (π∗
H,0)

2
]
+ (πF,0ℓF,0 − π∗

H,0ℓ
∗
H,0) + (uℓF,0 − uℓ∗H,0)

}
(B.1)

υex ≡ 1
2

E

{(
ε +

ε − 1
1 − ζ

) [
(π∗

F,0)
2 − (πH,0)

2
]
+ (π∗

F,0ℓ
∗
F,0 − πH,0ℓH,0) + (uℓ∗F,0 − uℓH,0)

}
(B.2)

Noting that E(πH,0) =E(π∗
H,0) =E(π∗

F,0) =E(πF,0) = 0 since the unconditional mean of the shocks
is zero, we can use (A.13), (A.18), (A.21), (A.22) to rewrite (B.1) and (B.2) as

υbef = E
[
VF,0 − V∗

H,0
]

and υex = E
[
V∗

F,0 − VH,0
]

Because the shocks ut and u∗
t are drawn from the same distribution, it follows that in any competitive

equilibrium υbef = υex = 0. Under full commitment, we have

υ =
1 − β

κ
υbef (B.3)

and under partial commitment we have

υ =
1 − β

κ

[
υbef +

D − 1
2(D − 1 + 2α)

(
υex − υbef)] (B.4)

It follows that in any competitive equilibrium, υ = 0 since υbef = υex = 0. Moreover, we have that
Θ̃ = 1 in any competitive equilibrium, which implies that θ̃ = 0. Plugging θ̃ = υ = 0 into (11), we
arrive at τ = τ∗ = µ.

B.2 Derivation of (22)

Let U(Ct, Nt) ≡ 1
1−σ (Ct)1−σ − Nt denote period utility in Home. A second-order expansion around

the non-stochastic efficient steady state, where C = N = 1, gives

U(Ct, Nt) =
1

1 − σ
(C)1−σ − N +

[
ct − nt +

1 − σ

2
(ct)

2 − 1
2
(nt)

2
]

N + o(||u||3)

= U(Ce, Ne) +

[
ct − nt +

1 − σ

2
(ct)

2 − 1
2
(nt)

2
]

N + o(||u||3) (B.5)

where recall that Ce
t = C and Ne

t = N. Defining LH = E−1 ∑∞
t=0 βt[U(Ce, Ne)− U(Ct, Nt)] as in (21),

we get

LH = E−1

∞

∑
t=0

βt
[
−ct + nt +

σ − 1
2

(ct)
2 +

1
2
(yt)

2
]
+ o(||u||3), (B.6)

where we used nt = yt + o(||u||2).
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Next, from Yt(l) = CH,t(l) + C∗
H,t(l) and the labor market clearing, Nt =

∫ 1
0 Nt(l)dl, we have

Nt =

[∫ 1

0

(
PH,t (l)

PH,t

)−ε

dl

]
CH,t +

[∫ 1

0

(
P∗

H,t (l)
P∗

H,t

)−ε

dl

]
C∗

H,t

and recalling that Yt = CH,t + C∗
H,t from (8), we obtain to a second-order

∞

∑
t=0

βtnt =
∞

∑
t=0

βt
{

yt +
ε

2κ

[
(1 − α) (πH,t)

2 + α
(
π∗

H,t
)2
]}

+ o(||u||3) (B.7)

where we used the fact that to a second-order the price dispersions, denoted δH,t and δ∗H,t are given
by δH,t = ε

2 var(pH,t) + o(||u||3) and δ∗H,t = ε
2 var(p∗H,t) + o(||u||3) where “var” is our notation for

variances (see Engel, 2011 for details), and from the fact that (following Woodford, 2003, Chapter 6)

∑∞
t=0 var(pH,t) =

1
κ ∑∞

t=0(πH,t)
2 and ∑∞

t=0 var(p∗H,t) =
1
κ ∑∞

t=0(π
∗
H,t)

2.
Next, combining market clearing for Home goods (8) with the risk sharing condition (7), we get

Yt =

(
PH,t

Pt

)−η [
(1 − α) + α (MtZt)

−η θ̃−
1
σ Q

ση−1
σ

t

]
Ct

and the second-order approximation yields

yt = ct + αη (st − zt)− αηmt −
α

σ
θ̃ + α

ση − 1
σ

[
mt +

1
2
(1 − 2α) (st − s∗t )

]
+

1
2

α(1 − α)(1 − η)ηs2
t

+
1
2

α(1 − α)

{
ηmt + ηzt +

1
σ

θ̃t −
ση − 1

σ

[
mt +

1
2
(1 − 2α) (st − s∗t )

]}2

+ o(||u||3)

Using zt =
1
2 (st + s∗t ) and s2

t = (sR
t )

2 + o(||u||3) since zt = 0 + o(||u||2) to a first-order we arrive at

ct = yt +
α

σ

(
mt + θ̃

)
− D − 1 + 2α

2σ
sR

t − 1
2

α(1 − α)(1 − η)η
(
sR

t
)2

− α(1 − α)

2σ2

[
(1 − 2α) (ση − 1) sR

t −
(
mt + θ̃

)]2
+ o(||u||3) (B.8)

Moreover, from (B.8), it follows that

(ct)
2 = (yt)

2 +
α(1 − α)

σ2

[
mt + θ̃ − (1 − 2α) (ση − 1) sR

t

]2

− α(1 − α)η2(sR
t
)2

+

[
α

σ

(
mt + θ̃

)
− D − 1 + 2α

2σ
sR

t

]
(yt + y∗t ) + o(||u||3) (B.9)

Finally, substituting (B.7), (B.8) and (B.9) into (B.6) and using (15), we arrive at

LH =
1
2

E−1

∞

∑
t=0

βt

{
ε

κ

[
(1 − α)(πH,t)

2 + α(π∗
H,t)

2]+ σ(yt)
2 − 2α

σ
(mt + θ̃) +

D − 1 + 2α

σ
sR

t

+
α(1 − α)η

D
(mt + θ̃)2 +

1 − D
D

σ(yR
t )

2 + (σ − 1)
[

α

σ
(mt + θ̃)− D − 1 + 2α

2σ
sR

t

]
(yt + y∗t )

}
.
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B.3 Derivations of (24)

From (10), we have

Θ̃ =
E−1 ∑∞

t=0 βt
(
(1 − α) (S∗

t )
η−1 + α

)−1
(C∗

t )
1−σ

E−1 ∑∞
t=0 βt

(
(1 − α) (St)

η−1 + α
)−1

(Ct)
1−σ

(B.10)

To a first-order, we have

θ̃ = E−1

∞

∑
t=0

(1 − β) βt [(1 − σ) (c∗t − ct) + (1 − α)(1 − η) (s∗t − st)] + o(||u||2) (B.11)

and thus θ̃ = 0 + o(||u||2). To a second order, we have

θ̃ = E−1

∞

∑
t=0

(1 − β) βt
[
(1 − σ) (c∗t − ct) +

1
2
(1 − σ)2 (c∗2

t − c2
t
)
− (1 − α)(1 − η) (st − s∗t )

+ (1 − α)(1 − η) (1 − σ) (s∗t c∗t − stct) +
σ − 1

2
θ̃ (ct + c∗t )

]
+ o(||u||3)

where we also used(
E−1

∞

∑
t=0

(1 − β) βt [(1 − σ) (c∗t − ct) + (1 − α)(1 − η) (s∗t − st)]

)2

= 0 + o(||u||3) (B.12)

Then, using σ(ct−c∗t )= θ̃ + mt + (1 − 2α)sR
t from (13) and noting that θ̃E−1 ∑∞

t=0 (1 − β)βt(ct+c∗t )=
0+o(||u||3) along with s∗t c∗t − stct = −sR

t (ct + c∗t )+o(||u||3) from zt = 0 to a first-order, we get

θ̃ = E−1

∞

∑
t=0

(1 − β) βt
{
(σ − 1)mt +

(
D − 1

2α
− (σ − 1)

)
sR

t

−1
2
(σ − 1)

[
(σ − 1)mt +

(
D − 1

2α
− (σ − 1)

)
sR

t

]
(ct + c∗t )

}
+ o(||u||3) (B.13)

Finally, noting that ct + c∗t = yt + y∗t and rearranging (B.13) yields (24).

B.4 Derivation of (23)

Iterating forward (A.17) and (A.20), we get

V∗
H,0

κ
= E0

∞

∑
t=0

βtψ∗
H,t +

1
2

E0

∞

∑
t=0

βt [ψ∗
H,t
(
ψ∗

H,t + 2x∗H,t
)
+ 2ut + u2

t
]
+

ε

2κ
E0

∞

∑
t=0

βt (π∗
H,t
)2

+ o(||u||3)

VF,0

κ
= E0

∞

∑
t=0

βtψF,t +
1
2

E0

∞

∑
t=0

βt [ψF,t (ψF,t + 2xF,t) + 2u∗
t + u∗2

t
]
+

ε

2κ
E0

∞

∑
t=0

βt (πF,t)
2 + o(||u||3)
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Then using (A.15), (A.16), (A.23), (A.24) to substitute for ψ∗
H,t, x∗H,t, xF,t and ψF,t we get

1
κ

E−1
[
V∗

H,0 − VF,0
]
= − υ

1 − β
+ E−1

∞

∑
t=0

βt
(

sR
t − mt

)
+

ε

2κ
E−1

∞

∑
t=0

βt
[(

π∗
H,t
)2 − (πF,t)

2
]

− 1
2

E−1

∞

∑
t=0

βt
{

mt + (1 − σ)
(
qt + θ̃

)
− [1 + 2σ(1 − α) (η − 1)] sR

t

}
(yt + y∗t )

+
1
2

E−1

∞

∑
t=0

βt (2ut + u2
t − 2u∗

t − u∗2
t
)
+ o(||u||3) (B.14)

where it should be noted that we also used σ(ct−c∗t ) = θ̃ + mt + (1 − 2α)sR
t from (13). Finally,

noting from (B.3) that υ = 1−β
κ E−1[VF,0 − V∗

H,0], so that the left-hand side of (B.14) cancels the term
−υ/(1 − β) on its right-hand side, and rearranging (B.14), we arrive at (23) where t.i.p stands for
the terms independent of policies, E−1 ∑∞

t=0 βt(2ut + u2
t − 2u∗

t − u∗2
t ).

B.5 Proof of Proposition 1

Substituting (23) into (26) and noting from (B.13), that is

θ̃ = E−1

∞

∑
t=0

(1 − β) βt
[
(σ − 1)mt +

(
D − 1

2α
− (σ − 1)

)
sR

t

]
+ o(||u||2) = 0 + o(||u||2) (B.15)

that (θ̃)2 = o(||u||3) and θ̃ E−1 ∑∞
t=0(1 − β)βt(yt + y∗t ) = o(||u||3), we get

LH =
1
2

E−1

∞

∑
t=0

βt

{
ε

κ

[
(1 − α) (πH,t)

2 + α (πF,t)
2
]
+ σ (yt)

2 +
1 − D

4D
σ (yt − y∗t )

2

+
α(1 − α)η

D
(mt)

2 +

[
αmt −

D − 1 + 2α

2
sR

t

]
(yt + y∗t )

}
+ o(||u||3) + t.i.p (B.16)

where we also used qt = mt + (1 − 2α)sR
t . Then, note from (15) that we have

αmt −
D − 1 + 2α

2
sR

t =
1
2
[−σ (yt − y∗t ) + qt]

which we plug back into (B.16) to obtain

LH =
1
2

E−1

∞

∑
t=0

βt

{
ε

κ

[
(1 − α) (πH,t)

2 + α (πF,t)
2
]
+

σ

2

[
(yt)

2 + (y∗t )
2
]

+
1 − D

D
σ
(

yR
t

)2
+

α(1 − α)η

D
(mt)

2 + qtyW
t

}
+ o(||u||3) + t.i.p (B.17)

Finally we use (27) and

σ

2

[
(yt)

2 + (y∗t )
2
]
+

1 − D
D

σ
(

yR
t

)2
= σ(yW

t )2 +
σ

D
(yR

t )
2 (B.18)

to arrive at (25).
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B.6 Proof of Propositions 2

Optimal policy. The problem of the Home policymaker consists in choosing {it, πt, π∗
t , yW

t , yR
t , mt}

to minimize (25) subject to (28)-(32). The associated Lagrangian is given by

H =
1
2

E−1

∞

∑
t=0

βt
[

ε

κ
(πt)

2 + σ(yW
t )2 +

σ

D
(yR

t )
2 +

α(1−α)η

D
(mt)

2 + 2σ

(
1−2α

D
yR

t +
2α(1−α)η

D
mt

)
yW

t

]
+ µh,t

[
βEtπt+1 − πt + κσ

(
yW

t +
1 − 2α

D
yR

t +
2α(1 − α)η

D
mt

)
+ κũt

]
+ µ∗

h,t

[
βEtπ

∗
t+1 − π∗

t + κσ

(
yW

t − 1 − 2α

D
yR

t − 2α(1 − α)η

D
mt

)
+ κũ∗

t

]
+ ξh,t

[
2σEtyW

t+1 − 2σyW
t − (it + i∗t ) + Et (πt+1 + π∗

t+1) + 2rn
]

+ ξ∗h,t

[
Etmt+1 − mt − (it − i∗t ) + Et (πt+1 − π∗

t+1) + (1 − 2α)Et ( f (ut+1)− f (ut))

]
+ ϑh,t

[
2σ

D
yR

t − 1 − 2α

D
mt − f (ut)

]
with µh,−1 = µ∗

h,−1 = 0. The first-order conditions for it, yW
t , yR

t and mt are given by

[it] :: ξ∗h,t = −ξh,t (B.19)[
yW

t

]
:: yW

t +
1 − 2α

D
yR

t +
2α(1 − α)η

D
mt + κ(µh,t + µ∗

h,t)− 2
(

ξh,t −
1
β

ξh,t−1

)
= 0 (B.20)[

yR
t

]
::

1
D

yR
t +

1 − 2α

D
yW

t + κ
1 − 2α

D
(
µh,t − µ∗

h,t
)
+

2
D

ϑh,t = 0 (B.21)

[mt] ::
α(1−α)η

D
mt+

2α(1−α)ση

D
yW

t +κ
2α(1−α)ση

D
(µh,t−µ∗

h,t)−
(

ξ∗h,t−
1
β

ξ∗h,t−1

)
−1−2α

D
ϑh,t = 0 (B.22)

Combining (B.21) and (B.22), we obtain

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt + yW

t + κ
(
µh,t − µ∗

h,t
)
+ 2

(
ξh,t −

1
β

ξh,t−1

)
= 0 (B.23)

where we also used ξ∗h,t = −ξh,t from (B.19). Then, using (B.23) to substitute for (ξh,t − β−1ξh,t−1) in
(B.20), we arrive at

yW
t +

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt + κµh,t = 0 (B.24)

Next, using (B.19), the first-order condition for πt can be expressed as

ε

κ
πt = µh,t − µh,t−1 =⇒ ε(pt − p−1) = κµh,t (B.25)

Finally, we substitute (B.25) into (B.24) to obtain (33).
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B.7 The simplified representation: derivations of (34)

Thus, from (14) we have that ct = yW
t + qt

2σ which we use to obtain

σ(yW
t )2 + qtyW

t = σ(ct)
2 − (qt)2

4σ
. (B.26)

Moreover, using qt
2σ = 2α(1−α)η

D mt +
1−2α

D yR
t and D = 4α(1 − α)ση + (1 − 2α)2 we obtain that

− (qt)2

4σ
+

σ

D
(yR

t )
2 +

α(1 − α)η

D
(mt)

2 =
α(1 − α)η

D2

[
4σ2(yR

t )
2 − 4σ(1 − 2α)mtyR

t + (1 − 2α)2(mt)
2
]

=
α(1 − α)η

D2

[
2σyR

t − (1 − 2α)mt

]2
= α(1 − α)η (sR

t )
2 (B.27)

Combining (B.26) and (B.27), we get that

σ(yW
t )2 + qtyW

t +
σ

D
(yR

t )
2 +

α(1 − α)η

D
(mt)

2 = σ(ct)
2 + α(1 − α)η (sR

t )
2 (B.28)

Plugging (B.28) into (25) and recalling that (sR
t )

2 is independent of policy (t.i.p), we arrive at (34).

B.8 Proof of Propositions 3

The Nash equilibrium. First, note that, by symmetry with the Home policymaker’s loss function,
that the loss function of the Foreign policymaker is given by

LF =
1
2

E−1

∞

∑
t=0

βt
[

ε

κ
(π∗

t )
2 + σ(yW

t )2 +
σ

D
(yR

t )
2 +

α(1 − α)η

D
(mt)

2 − qtyW
t

]
+ t.i.p. (B.29)

The problem of the Foreign policymaker thus consists in choosing {i∗t , πt, π∗
t , yW

t , yR
t , mt} to minimize

(B.29) subject to (28)-(32). Proceeding as in Appendix B.6, the targeting rule in Foreign is given, by
symmetry, by

yW
t − 1 − 2α

D
yR

t − 2α(1 − α)η

D
mt = −ε (p∗t − p∗−1) . (B.30)

Taking the sum of (33) and (B.30), and the difference between (33) and (B.30), we obtain that the
targeting rules in the Nash equilibrium can be characterized by

yW
t = −ε(pW

t − pW
−1) and

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt = −ε(pR

t − pR
−1) (B.31)

The loss function of the global planner. The global planner seeks to maximize the average of
households’ welfare in Home and Foreign or, alternatively, minimize

LG = E−1

∞

∑
t=0

βt
{

1
2
[U (Ce, Ne)− U (Ct, Nt)] +

1
2
[U (Ce, Ne)− U (C∗

t , N∗
t )]

}
(B.32)
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and from (B.5) and its counterpart in Foreign, we can rewrite it as

LG =
1
2

E−1

∞

∑
t=0

βt
{
− (ct+c∗t )+(nt+n∗

t )+
σ−1

2

[
(ct)

2+(c∗t )
2
]
+

1
2

[
(nt)

2+(n∗
t )

2
]}

+o(||u||3) (B.33)

Then, plugging in (B.8), (B.9), (B.7) and their counterparts in Foreign, we obtain

LG =
1
4

E−1

∞

∑
t=0

βt
{

ε

κ

[
(1 − α) (πH,t)

2 + α (πF,t)
2 + (1 − α)

(
π∗

F,t
)2

+ α
(
π∗

H,t
)2
]

+ σ
[
(yt)

2 + (y∗t )
2
]
+

2α(1 − α)η

D
m2

t +
1 − D

2D
σ (yt − y∗t )

2
}
+ o(||u||3) (B.34)

Finally, using (B.18), (27), (1 − α)(π∗
F,t)

2 + α(π∗
H,t)

2 = (π∗
t )

2 + α(1 − α)(s∗t − s∗t−1)
2, and noting that

the term (s∗t − s∗t−1)
2 is independent of policy, we arrive at (37).

The cooperative solution. The global planner chooses {it, i∗t , πt, π∗
t , yW

t , yR
t , mt} to minimize (37)

subject to (28)-(32). The Lagrangian is

H =
1
2

E−1

∞

∑
t=0

βt
[

ε

2κ

(
π2

t + (π∗
t )

2
)
+ σ(yW

t )2 +
σ

D
(yR

t )
2 +

α(1 − α)η

D
m2

t

]
+ µt

[
βEtπt+1 − πt + κσ

(
yW

t +
1 − 2α

D
yR

t +
2α(1 − α)η

D
mt

)
+ κũt

]
+ µ∗

t

[
βEtπ

∗
t+1 − π∗

t + κσ

(
yW

t − 1 − 2α

D
yR

t − 2α(1 − α)η

D
mt

)
+ κũ∗

t

]
+ ξt

[
2σEtyW

t+1 − 2σyW
t − (it + i∗t ) + Et (πt+1 + π∗

t+1) + 2rn
]

+ ξ∗t

[
Etmt+1 − mt − (it − i∗t ) + Et (πt+1 − π∗

t+1) + (1 − 2α)Et ( f (ut+1)− f (ut))

]
+ ϑt

[
2σ

D
yR

t − 1 − 2α

D
mt − f (ut)

]
with µ−1 = µ∗

−1 = 0. The optimality conditions for it and i∗t imply that ξt = ξ∗t = 0.
Using ξt = ξ∗t = 0, we get that the optimality conditions for πt and π∗

t imply

ε(pt − p−1) = 2κµt and ε(p∗t − p∗−1) = 2κµ∗
t (B.35)

The first-order condition for yW
t is

yW
t + κ(µt + µ∗

t ) = 0 (B.36)

Next, from combining the optimality conditions for yR
t and mt we have

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt = −κ (µt − µ∗

t ) (B.37)
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Finally, we substitute (B.35) into (B.36) and (B.37) to arrive at

yW
t = −ε(pW

t − pW
−1) and

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt = −ε(pR

t − pR
−1)

which corresponds to the targeting rules in the Nash equilibrium.

B.9 Derivation of (39)

Starting with the preliminary loss function (22) and setting θ̃ = 0 gives

LP
H =

1
2

E−1

∞

∑
t=0

βt

{
ε

κ

[
(1 − α)(πH,t)

2 + α(π∗
H,t)

2]+ σ(yt)
2 +

α(1 − α)η

D
(mt)

2 +
1 − D

D
σ(yR

t )
2

+ (σ − 1)
[

α

σ
mt −

D − 1 + 2α

2σ
sR

t

]
(yt + y∗t )

}
+ E−1

∞

∑
t=0

βt
[

D − 1 + 2α

2σ
sR

t − α

σ
mt

]
(B.38)

To determine the present value linear terms, Ξ ≡ E−1 ∑∞
t=0 βt [D−1+2α

2σ sR
t − α

σ mt
]

in (B.38), we pro-
ceed as in Appendix B.4, by first iterating forward (A.14) and (A.19) and combining them to get

1
κ

E−1
[
VH,0 − V∗

F,0
]
= − υ

1 − β
+ E−1

∞

∑
t=0

βt
(

sR
t + mt

)
+

ε

2κ
E−1

∞

∑
t=0

βt
[
(πH,t)

2 −
(
π∗

F,t
)2
]

+
1
2

E−1

∞

∑
t=0

βt
{
(2 − σ)mt − [2 − σ + 2α (ση − 1)] sR

t

}
(yt + y∗t )

+
1
2

E−1

∞

∑
t=0

βt (2ut + u2
t − 2u∗

t − u∗2
t
)

(B.39)

We then multiply equation (B.39) by D−1
2σ and equation (B.14) by D−1

2σ + 2α
σ and use (B.4) to obtain

Ξ =
1
2

E−1

∞

∑
t=0

βt

{
ε

2κ

[
−D − 1

2σ

(
(πH,t)

2 −
(
π∗

F,t
)2
)
+

(
D − 1

2σ
+

2α

σ

)(
(πF,t)

2 −
(
π∗

H,t
)2
)]

+

[
− (1 − σ + ση)

(
D − 1 + 2α

2σ
sR

t − α

σ
mt

)
− α

σ
(ση − 1) qt

]
(yt + y∗t ) + t.i.p

}
(B.40)

We then substitute (B.40) into (B.38), and use (15), which yields

LP
H =

1
2

E−1

∞

∑
t=0

βt

{
ε

κ
(πt)

2 + σ
(

yW
t

)2
+

σ

D

(
yR

t

)2
+

α(1 − α)η

D
(mt)

2 +

(
(1 − 2α)η +

2α

σ

)
qtyW

t

+ α
ε

κ

[
ση − 1

σ

(
(π∗

t )
2−(πt)

2
)
+ (η − 1)

(
(πF,t)

2−
(
π∗

H,t
)2
)]

+ 2σ(1 − η)yR
t yW

t

}
+ t.i.p (B.41)
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where we used (1− α)(πH,t)
2 + α(πF,t)

2 = (πt)2 + t.i.p and (1− α)(π∗
F,t)

2 + α(π∗
H,t)

2 = (π∗
t )

2 + t.i.p.
We then use two identities. First, from πt+π∗

t =πF,t+π∗
H,t and πt−π∗

t =πF,t−π∗
H,t−2(1−α)∆st,

(πt)
2 − (π∗

t )
2 = (πF,t)

2 −
(
π∗

H,t
)2 − 4(1 − α)∆st πW

t (B.42)

where ∆st ≡ st − st−1. Second, using (15) and qt = mt + (1 − 2α)st, we have that[
(1−2α)η+

2α

σ
−1
]

qtyW
t +2σ(1−η)yR

t yW
t = −2α(σ−1)

σ
mtyW

t −
[

2α(σ−1)(1−2α)

σ
+4α(1−α)ση(η−1)

]
styW

t

= −2α(σ−1)
σ

qtyW
t −4α(1−α)ση(η−1)styW

t (B.43)

Finally, we substitute (B.42) and (B.43) to obtain

LP
H =

1
2

E−1

∞

∑
t=0

βt

{[
ε

κ
(πt)

2 + σ(yW
t )2 +

σ

D
(yR

t )
2 +

α(1 − α)η

D
(mt)

2 + qtyW
t

]
+ t.i.p.

+
α(1 − σ)

σ

[ ε

κ

(
(πF,t)

2 − (π∗
H,t)

2)+ 2qtyW
t

]
− 4α(1 − α)

[
ση(η − 1) styW

t +
ε(1 − ση)

σκ
∆stπ

W
t

]}

which corresponds to (39).

B.10 Proof of Propositions 4

Consider the characterization of the loss function under partial commitment (B.41). Using (B.42) to
replace for (πF,t)

2 − (π∗
H,t)

2 in (B.41) gives

LP
H =

1
2

E−1

∞

∑
t=0

βt

{
ε

κ

[(
1−α+

α

σ

)
(πt)

2+
(

α− α

σ

)
(π∗

t )
2+2α(1−α) (η−1)∆st ·(πt+π∗

t )
]
+σ

(
yW

t

)2

+
σ

D

(
yR

t

)2
+

α(1−α)η

D
(mt)

2+2σ(1−η)yR
t yW

t +2 [(1−2α)ση+2α]

(
1−2α

D
yR

t +
2α(1−α)η

D
mt

)
yW

t

}

where we also used qt
2σ = 1−2α

D yR
t + 2α(1−α)η

D mt.
The problem of the Home policymaker thus consists in choosing {it, πt, π∗

t , yW
t , yR

t , mt} to mini-
mize the loss function LP

H subject to (28)-(32). As in Appendix B.6, we denote by ϑt, ξh,t, ξ∗h,t, µh,t and
µ∗

h,t are the Lagrange multipliers on (28), (29), (30), (31) and (32) respectively with µh,−1 = µ∗
h,−1 = 0.

First, note that the first-order condition for it yields ξh,t = −ξ∗h,t which we use to express the first-
order condition with respect to πt as

ε

κ

[(
1 − α +

α

σ

)
πt + α(1 − α) (η − 1)∆st

]
= µh,t − µh,t−1 (B.44)
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Next, we have that the first-order conditions for [yW
t ], [yR

t ] and [mt] are respectively given by

0 = yW
t +(1−η)yR

t +
[
(1−2α)η+2ασ−1

] (1−2α

D
yR

t +
2α(1−α)η

D
mt

)
+κ
(
µh,t+µ∗

h,t
)
−2
[

ξh,t−
1
β

ξh,t−1

]
0 =

1
D

yR
t +(1−η)yW

t +
[
(1−2α)η+2ασ−1

] 1−2α

D
yW

t +κ
1−2α

D
(
µh,t−µ∗

h,t
)
+

2
D

ϑh,t

0 =
α(1−α)η

D
mt+[(1−2α)ση+2α]

2α(1−α)η

D
yW

t +κ
2α(1−α)ση

D
(
µh,t−µ∗

h,t
)
+

[
ξh,t−

1
β

ξh,t−1

]
−1−2α

D
ϑh,t

which we combine to eliminate for ϑh,t and [ξh,t − 1
β ξh,t−1] and obtain

2κµh,t + (1 − η)yR
t + 2

(
1 − α +

α

σ

)
yW

t +

[
1 + (1 − 2α)η +

2α

σ

] (
2α(1 − α)η

D
mt +

1 − 2α

D
yR

t

)
= 0

and using (15) can be rewritten as

κµh,t − α(1 − α)η (η − 1) st +
(

1 − α +
α

σ

)(
yW

t +
2α(1 − α)η

D
mt +

1 − 2α

D
yR

t

)
= 0 (B.45)

Moreover, from (B.44), we have that

κµh,t = ε
(

1 − α +
α

σ

)
(pt − p−1) + α(1 − α)ε (η − 1) st (B.46)

We then substitute (B.46) into (B.45), to eliminate for κµh,t, and obtain

yW
t +

1 − 2α

D
yR

t +
2α(1 − α)η

D
mt +

α(1 − α)

1 − α + ασ−1 (η − 1) (ε − η) st = −ε (pt − p−1)

which corresponds to (40).

B.11 Proof of Propositions 5

We start by noting that the set of implementability constraints (i.e., the set of constraints that a pol-
icymaker faces) is invariant to the form of commitment. Therefore, for each domestic policymaker,
any allocation a ≡ {πt, π∗

t , yW
t , yR

t , mt}∞
t=0 that is feasible under full commitment is also feasible

under partial commitment.
We now proceed in three steps. First, let aP denote the allocation in the Nash equilibrium under

partial commitment and aP∗ the optimal allocation chosen by the global policymaker under partial
commitment. Then, it must be

LG(aP∗) ≤ LG(aP) (B.47)

with strict inequality when aP ̸= aP∗. Second, because the objective function of the global planner
is the same under both forms of commitment, it follows that

aF∗ = aP∗ (B.48)
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where aF∗ is the cooperative allocation under full commitment. Third, by Proposition 3, we have
aF = aF∗ with aF denoting the allocation in the Nash equilibrium under full commitment. Then, by
(B.48) and (B.47), it must be that

LG(aF) ≤ LG(aP) (B.49)

with strict inequality when aF ̸= aP.

B.12 Derivation of (43)

Using the simplified representation (34) and its Foreign counterpart, we have that

LG(a) =
1
2

E−1

∞

∑
t=0

βt
[ ε

2κ

(
(πt)

2 + (π∗
t )

2)+ σ

2
(
(ct)

2 + (c∗t )
2)]+ t.i.p. (B.50)

For aP = aF + â with â ≡ {π̂t, π̂∗
t , ĉt, ĉ∗t }∞

t=0, the second-order expansion yields

LG(aP)−LG(aF) = D(â) +Q(â) (B.51)

where

D(â) ≡ 1
2

E−1

∞

∑
t=0

βt
[ ε

κ

(
πt(aF)π̂t + π∗

t (aF)π̂∗
t

)
+ σ

(
ct(aF)ĉt + c∗t (aF)ĉ∗t

)]
Q(â) ≡ 1

4
E−1

∞

∑
t=0

βt
[ ε

κ

(
(π̂t)

2 + (π̂∗
t )

2)+ σ
(
(ĉt)

2 + (ĉ∗t )
2)]

The first-order term D(â) vanishes because aF satisfies the first-order conditions of each policy-
maker’s problem, so that the objective is locally orthogonal to any feasible perturbation, as we show
next. So, we have that â satisfies

κσĉt = π̂t − βEtπ̂t+1 and κσĉ∗t = π̂∗
t − βEtπ̂

∗
t+1 (B.52)

Then, note that the Home block of the allocation aF solves the problem of Home policymaker under
full commitment. It minimizes (34) subject to the Home CPI Phillips curve, πt = κσct+βEtπt+1+ κũt.
The associated Lagrangian is

HH = E−1

∞

∑
t=0

βt
{

1
2

[ ε

κ
(πt)

2 + σ(ct)
2
]
+ µt [κσct + βEtπt+1 − πt + κũt]

}
with µ−1 = 0, and the first-order conditions with respect to ct and πt are

ct(aF) = −κµt and
ε

κ
πt(aF) = µt − µt−1 (B.53)
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which together deliver the targeting rule ct = −ε(pt − p−1). Substituting (B.53) and then (B.52) into
the Home block of D(â),

E−1

∞

∑
t=0

βt
[ ε

κ
πt(aF)π̂t + σct(aF)ĉt

]
= E−1

∞

∑
t=0

βt [(µt − µt−1) π̂t − µt (π̂t − βEtπ̂t+1)]

= −E−1

∞

∑
t=1

βtµt−1π̂t + E−1

∞

∑
t=1

βtµt−1π̂t = 0

where the second equality uses µ−1 = 0 and the law of iterated expectations. The Foreign block is
symmetric. It thus follows that D(â) = 0.

Next, substituting the targeting rule ct = −ε(pt − p−1) − Λst into the CPI Phillips curve πt =

κσct+βEtπt+1+ κũt, and normalizing p−1 = p∗−1 = 0, the Home consumer price level satisfies

βEt pt+1 − (1 + β + κσε) pt + pt−1 = κσΛst − κũt

with Λ = 0 under full commitment. Taking differences across the two forms of commitment, yields

βEt p̂t+1 − (1 + β + κσε) p̂t + p̂t−1 = κσΛst (B.54)

Similarly, for the Foreign price we have

βEt p̂∗t+1 − (1 + β + κσε) p̂∗t + p̂∗t−1 = −κσΛst (B.55)

where we used s∗t = −st. It follows that p̂∗t = − p̂t, and therefore π̂∗
t = −π̂t and ĉ∗t = −ĉt, so that

Q(â) =
1
2

E−1

∞

∑
t=0

βt
[ ε

κ
(π̂t)

2 + σ(ĉt)
2
]

(B.56)

Finally, the targeting rules under the two forms of commitment,

ct(aP) = −ε pt(aP)− Λst

imply ĉt = − [ε p̂t + Λst] with p̂t = ∑t
k=0 π̂k. Substituting this into (B.56) yields (43).

B.13 Derivation of (44)

The relative price. Guess that the solution of (20) takes the form

st = ρsst−1 + ρ2(u∗
t − ut)
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Substituting it into (20) and matching coefficients gives ρ2 = κρs since shocks ut and u∗
t are i.i.d.

and ρs = [1 + κ + β(1 − ρs)]
−1. And solving for the quadratic equation in ρs yields

st = ρs st−1 + κρs (u∗
t − ut) , with ρs =

1 + κ + β −
√
(1 + κ + β)2 − 4β

2β
∈ (0, 1) (B.57)

The relative price is therefore an AR(1) with

var(st) =
2κ2ρ2

s
1 − ρ2

s
σ2

u and Vs ≡ E−1

∞

∑
t=0

βts2
t =

1 − ρ2
s

1 − βρ2
s

var(st)

1 − β
(B.58)

The expression for Vs uses the normalization s−1 = 0, consistent with p̂−1 = 0 below. Had s−1

instead been drawn from the stationary distribution, Vs = var(st)/(1 − β). More generally an extra
term in s2

−1 appears. None of these initializations affects the sign of Ω or the welfare ranking.

The welfare cost. By (B.54), the gap between the consumer price levels implemented under full
and partial commitment satisfies βEt p̂t+1 − (1 + β + κσε) p̂t + p̂t−1 = κσΛst with p̂−1 = 0. Let
ϕ ∈ (0, 1) denote the stable root of βz2 − (1 + β + κσε)z + 1 = 0. Since Etst+j = ρ

j
sst by (B.57), the

unique bounded solution is

p̂t = −λ Λ
ε

t

∑
i=0

ϕist−i with λ ≡ εκσϕ

1 − βϕρs

which can be rewritten as
p̂t = −λ Λ

ε
gt, with gt ≡ ϕ gt−1 + st (B.59)

from which we get

π̂t = −Λλ

ε
(gt − gt−1) and ĉt = Λ (λgt − st)

Then substituting into (43) yields

LG(aP)−LG(aF) =
Λ2

2
E−1

∞

∑
t=0

βt
[

λ2

εκ
(gt − gt−1)

2 + σ (λgt − st)
2
]

(B.60)

Moreover, noting that

E−1 ∑t βtgtst

Vs
=

1
1 − βϕρs

E−1 ∑t βtg2
t

Vs
=

1 + βϕρs

(1 − βϕρs)(1 − βϕ2)
≡ Γ (B.61)

E−1 ∑t βt (gt − gt−1)
2

Vs
=

(1 − βϕ)(1 − βρs) + β(1 − ϕ)(1 − ρs)

(1 − βϕρs)(1 − βϕ2)
≡ Γ∆ (B.62)
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Substituting (B.61) and (B.62) into (B.60) and using (B.58) to replace Vs delivers (44), with

Ω ≡ 1 − ρ2
s

1 − βρ2
s

[
λ2

εκ
Γ∆ + σ

(
λ2Γ − 2λ

1 − βϕρs
+ 1
)]

> 0 (B.63)

Note that Ω > 0 by (B.60). Note that one can also rewrite it as

Ω =
1 − ρ2

s
1 − βρ2

s

[
λ2

εκ
Γ∆ + σΓ (λ − λ∗)2

]
+

σβϕ2 (1 − ρ2
s
)

1 − β2ϕ2ρ2
s

, with λ∗ ≡ 1 − βϕ2

1 + βϕρs
(B.64)

and every term is positive since β, ϕ, ρs ∈ (0, 1).

B.14 Proof of Proposition 6

Write the Home households’ nominal stochastic discount factor, which appears in the firms’ objec-
tive in Appendix A, as

Θt,t+j ≡ βj Pt

Pt+j

(
Ct+j

Ct

)−σ

so that Ω∗
h,t+j =

1
PtCσ

t
Θt,t+j Et+j

(
P∗

H,t+j

)ε
C∗

H,t+j

as defined in (A.2). Let Θ∗
t,t+j denote the Foreign counterpart. The risk-sharing condition (7) implies

Θ∗
t,t+j = Θt,t+j

Et+j

Et
(B.65)

Under complete markets the two discount factors are the same object expressed in two currencies,
so it is immaterial whose discount factor is used to value a stream of profits.

The distribution stage. A distributor resetting at t sets PD
H,t(l) so that

Et

∞

∑
j=0

ζ jΘ∗
t,t+j

[
PD

H,t(l)−
PX

H,t(l)
Et+j

]
C∗

H,t+j(l) = 0, C∗
H,t+j(l) =

(
PD

H,t(l)
P∗

H,t+j

)−ε

C∗
H,t+j

It is important to note that zero profits hold in present value over the life of the price rather than

state by state. Substituting (B.65) and cancelling Et and
(
PD

H,t(l)
)−ε

,

PD
H,t(l) = Xt PX

H,t(l), with Xt ≡
Et ∑∞

j=0 ζ jΩ∗
h,t+j/Et+j

Et ∑∞
j=0 ζ jΩ∗

h,t+j
(B.66)

The conversion factor Xt is common across firms and does not depend on the firm’s own price.
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The export stage. Taking (B.66) as given, and using Yt(l) = Nt(l), firm l chooses PX
H,t(l) to maxi-

mize the export component of its profits,

Et

∞

∑
j=0

ζ jΘt,t+j

[
(1 + τ)PX

H,t(l)− Wt+j

]
C∗

H,t+j(l), C∗
H,t+j(l) =

(
Xt PX

H,t(l)
P∗

H,t+j

)−ε

C∗
H,t+j

The first-order condition is

0 = Et

∞

∑
j=0

ζ jΘt,t+j

(
P∗

H,t+j

)ε
C∗

H,t+j

[
(1 + τ)(1 − ε)PX

H,t(l) + εWt+j

]

and, since Θt,t+j

(
P∗

H,t+j

)ε
C∗

H,t+j ∝ Ω∗
h,t+j/Et+j,

PX
H,t(l) =

ε

(1 + τ)(ε − 1)

Et ∑∞
j=0 ζ j Ω∗

h,t+j
Et+j

Wt+j

Et ∑∞
j=0 ζ j Ω∗

h,t+j
Et+j

(B.67)

Multiplying (B.67) by Xt from (B.66), the term Et ∑∞
j=0 ζ jΩ∗

h,t+j/Et+j cancels and

PD
H,t(l) =

ε

(1 + τ)(ε − 1)

Et ∑∞
j=0 ζ jΩ∗

h,t+j
Wt+j
Et+j

Et ∑∞
j=0 ζ jΩ∗

h,t+j
= P∗

H,t(l)

which is (A.2).

Allocations. Because the price paid by Foreign households is the same in the both economies
under LCP and under DCP with distribution sector, and so are P∗

H,t, demands C∗
H,t+j(l), em-

ployment, and market-clearing conditions. As for the distribution of wealth, the present value
of a Home exporter’s foreign revenue is Et ∑j ζ jΘt,t+jPX

H,t(l)C
∗
H,t+j(l) with border invoicing and

Et ∑j ζ jΘt,t+jEt+jP∗
H,t(l)C

∗
H,t+j(l) under LCP; by (B.66) and PD

H,t(l) = P∗
H,t(l) the two coincide (dis-

tributors break even). The two revenue streams differ state by state, but their difference has zero
present value and is spanned by the traded claims, so with complete markets the equilibrium con-
sumption allocation, and therefore λ, λ∗ and Θ̃, are unchanged.
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