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Abstract

This paper characterizes optimal monetary policy responses to technology shocks
in a two-country model with sticky prices, local currency pricing, and international
technology diffusion. We show that technology shocks originating in the tradable
sector, regardless of their country of origin, elicit symmetric and closely coordinated
monetary policy responses across countries, providing a rationale for a fixed ex-
change rate regime. By contrast, technology shocks originating in the nontradable
sector generate asymmetric policy responses and depreciate the source country’s
currency, supporting the case for exchange rate flexibility. We further show that
the international transmission of technology shocks amplifies real sector dynamics
through news effects, prompting central banks to adopt contractionary policies, a

result that stands in sharp contrast to the prior literature.
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1 Introduction

In his seminal work, Friedman (1953) argues that, since nominal goods prices adjust slug-
gishly, flexible nominal exchange rates are optimal, as they facilitate the necessary cross-
country relative price adjustments in response to country-specific productivity shocks. A
central element of the case for flexible exchange rates advanced by Friedman and many
subsequent studies is the “producer currency pricing” (PCP) paradigm, in which ex-
porters invoice in their home currency (see, among others, Mundell 1963, Marcus 1962,
Svensson and Wijnbergen 1989, and Obstfeld and Rogoff 1995). Under PCP, exchange
rate pass-through (ERPT) to consumer prices is immediate, implying that, because prices
are sticky, optimal monetary policy relies on nominal exchange rate adjustments in re-
sponse to country-specific real shocks.

However, PCP appears inconsistent with empirical evidence showing that import
prices are relatively stable in local currency. This evidence of low ERPT has led to a shift
toward “local currency pricing” (LCP), under which prices are set in the currency of the
destination market (see, e.g., Bacchetta and van Wincoop 2000, Betts and Devereux 2000,
and Chari et al. 2002). Under LCP, nominal exchange rate changes do not alter relative
import prices and therefore do not perform the expenditure-switching role emphasized
in the classical view. In Devereux and Engel (2003) (hereafter DE), the authors challenge
the classical case for flexible exchange rates and conclude that, under LCP, optimal mon-
etary policy should keep nominal exchange rates fixed in response to country-specific
productivity shocks.

This seemingly surprising prescription of a fixed exchange rate regime is upset by
Duarte and Obstfeld (2008) (hereafter DO), who extend the DE framework to include
nontradable goods. DO show that the fixed exchange rate result in DE’s model re-
lies critically on a structure in which cross-country consumption responses are perfectly
synchronized. Once nontradable goods are introduced, consumption no longer needs
to move in tandem across countries—even under complete international asset mar-
kets—because nontradable goods cannot be shipped abroad to augment foreign con-
sumption. As a result, country-specific productivity shocks may call for asymmetric
monetary policy responses, restoring the case for flexible exchange rates even in the
absence of expenditure-switching effects from exchange rate fluctuations.

These insights have developed further into a broader literature on optimal mone-
tary policy in open economies. Corsetti et al. (2010) provide a unified treatment of
two-country New Keynesian models and emphasize that LCP, exchange rate misalign-

ments, and international risk-sharing conditions jointly shape the relevant policy trade-



offs. Relatedly, Corsetti et al. (2008) study the international transmission of productivity
shocks under alternative asset market structures, while Corsetti et al. (2023) analyze
optimal monetary policy in the presence of exchange rate misalignment and external
imbalances. Benigno and Benigno (2003) and Benigno and Benigno (2006) further stress
the role of cross-country spillovers, terms of trade externalities, and policy cooperation.
More recent literature, such as Fujiwara and Wang (2017) and Chen et al. (2021), likewise
highlight the importance of international relative price misalignments and policy design
in open economies with imperfect pass-through.

In this paper, we revisit the contrasting exchange rate prescriptions in DE and DO in
an environment with country- and sector-specific productivity shocks as well as inter-
national technology diffusion. Unlike DO, which assumes perfectly correlated produc-
tivity shocks across tradable and nontradable sectors within a country, we allow sectoral
shocks to differ and to propagate internationally within the same sector. This introduces
an additional intertemporal propagation channel—a news effect—through which cur-
rent policy can respond not only to realized productivity changes but also to anticipated
future cross-country transmission.!-?

Our analysis places the main insights of DE and DO within a unified framework
that makes the sectoral origin of productivity shocks explicit and clarifies how technol-
ogy diffusion alters the transmission of productivity shocks under LCP. We show that
tradable-sector productivity shocks tend to elicit relatively aligned monetary policy re-
sponses across countries, making exchange rate stabilization more attractive in response
to such shocks, consistent with the conclusions of DE. By contrast, nontradable-sector
productivity shocks generate asymmetric responses, creating an interest rate differential
that necessitates exchange rate adjustment under optimal policy, consistent in line with
DO. In this sense, our framework nests the DE and DO mechanisms while clarifying
when each prescription is more likely to emerge.

Another novel feature of our paper is to show that international technology diffusion
generates an informational (news) effect that can materially influence optimal mone-
tary policy. In response to tradable-sector productivity shocks, technology diffusion

1 Aysun (2024) also shows that synchronized fluctuations in open economies can be driven not only by
technology shocks but also by their propagation through cross-country technology diffusion.

2Beyond PCP and LCP, recent studies propose alternative invoicing paradigms. For example, Gopinath
et al. (2020) develop the dominant currency paradigm (DCP), under which firms set export prices in a
third-country dominant currency—most notably the U.S. dollar—and adjust them infrequently, leading
to asymmetric pass-through for exchange rate movements against non-dominant currencies and the dom-
inant currency. Amiti et al. (2022) further emphasize that invoicing is an endogenous firm-level choice
shaped by import intensity and strategic complementarities in price setting across firms. We abstract from
these frameworks and leave their incorporation to future research.



leads agents to anticipate future cross-country spillovers, which amplifies current con-
sumption movements under LCP. When this news effect dominates the price-stickiness
effect, welfare-maximizing central banks may respond to positive productivity shocks
by raising, rather than lowering, nominal interest rates. This contrasts with the purely
expansionary response typically emphasized in DE and DO, where only the sticky-price
effect is present, and is consistent with empirical evidence that nominal interest rates are
procyclical, typically rising during economic expansions (see, among others, Friedman
1986, Konstantakopoulou et al. 2009, and Forbes et al. 2024).

By contrast, following nontradable-sector productivity shocks, the two effects are
distributed asymmetrically across countries: the source country faces only the sticky-
price effect, whereas the foreign country experiences a purely news effect, since the
technology diffuses internationally even though the associated goods are not traded. As
a result, the optimal monetary response is expansionary at home, where policy offsets
the sticky-price effect, but contractionary abroad, where policy leans against the news-
driven increase in consumption.

We also demonstrate the importance of the sectoral origin of productivity shocks for
optimal policy responses. With an appropriately specified response rule to domestic
prices, we show that central banks need not react to tradable-sector shocks, whereas
optimal responses to nontradable-sector shocks remain necessary because such shocks
generate asymmetric cross-country adjustment. This result reinforces the central theme
of our paper: in open economies with LCP, the optimal exchange-rate regime and the
appropriate monetary response depend critically on the sectoral origin of shocks and on
how those shocks propagate internationally.

The remainder of the paper is organized as follows. Section 2 presents the main
building blocks of the model. Section 3 examines the model’s properties under flexible
prices. Section 4 provides analytical solutions under LCP-type price stickiness. Section 5
derives the optimal interest rate rule implied by the central bank’s welfare-maximization
problem. Section 6 analyzes the resulting exchange-rate dynamics. Section 7 concludes.

2 The Model

2.1 Preferences

There are two countries, each populated by a continuum of identical households: h €
[0,1] in the home country and f € [0, 1] in the foreign country. Each household produces
both tradable and nontradable goods, with only tradable goods being exported. The



foreign country’s problem mirrors that of the home country, with all foreign variables
denoted by an asterisk superscript throughout the paper.

The representative household h chooses consumption C; and labor L; to maximize

1—
G || pcon, pxso 0

U:Eo{iﬁt
t=0

where p denotes the inverse of the intertemporal elasticity of substitution in consump-
tion, and « governs the disutility of labor. Facing the aggregate price P;, households
purchase C; and hold nominal marketable wealth D;, which earns the gross nominal
interest rate R; set by the monetary authority. Each household earns wage income W;L;,
where W; denotes the nominal wage, and receives profits I1; from ownership of domestic
firms, as defined below. The flow budget constraint for household # is given by

PiCi(h) + Dy(h) = Wy (h)Ly(h) +T1; + Ry_1Dy_1 () 2)

Aggregate consumption C is a composite of tradable goods Cr and nontradable
goods Cy, where v = 1 in the absence of nontradable goods. Specifically,
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Consumption of tradable goods Cr is determined by domestically produced tradable
goods Cy and foreign (imported) tradable goods Cr as follows:

_ GG
A=t

For simplicity, ¢ ia assumed to be 1/2, implying no home bias. Equation (3) can then
3

Cr 3)

be rewritten as
Cr = 2C}{*Cy/? (4)

Consumption of home tradable goods Cp, nontradable goods Cy, and foreign trad-
able goods Cr is represented by the following constant elasticity of substitution (CES)

3We follow both DE and DO in assuming that consumers’ preferences for tradable goods are identical
across countries, that is, { = ¢*. To keep the exposition as tractable as possible, we impose symmetric
home bias in consumption demand. Allowing for asymmetric home bias would likely alter the precise
transmission of tradable-sector shocks and weaken the sharp fixed exchange rate implication, since PPP
would generally cease to be efficient. However, it would not overturn the broader distinction between
tradable- and nontradable-sector shocks that is central to our analysis.



aggregator, defined over the quantities consumed of all varieties within each category.
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where 6 > 1 is the elasticity of substitution across goods within each sector. An ag-
gregator identical to equation (5) is assumed for the foreign country’s consumption as
well.

Profits of domestic firms at time t are defined as follows.
1y = Py (1) Yi () -+ StPiy ()7 () + P () Y () — Wy(I)Le(h),

where Yp ¢ and Y} ; denote domestically produced tradable goods supplied to the home
and foreign country, respectively, and Yy ; denotes the production of nontradable goods.
Py t, Py, and Py s are the corresponding prices of these goods expressed in local curren-
cies. S; is the nominal exchange rate, defined as the domestic currency price of foreign
currency. Note that producers employ price-discrimination by setting a separate price
for tradable goods sold in the foreign country.*

Given market prices, the consumer’s optimization problem yields the following de-
mand functions for domestically produced goods:

Coualh) = 1 (M> h (i) c, ©)

P ¢

Cn(h) = (1 —7) (%(th)) B (%) Ct, 7)

—0
P ,(h) P
* . z H,i’ t *
CH,f(h) - 2 ( P;illt ) (P;j],t> Ct’ (8)

where Cj; , denotes foreign consumption of domestically produced tradable goods.”°

The aggregate price index and the price index for tradable goods are derived from

“Under PCP, firms set a single price for tradable goods across markets. That is, once the domestic price
Py ¢(h) is chosen, the foreign price Py (1) is pinned down by Py +(h)/St.

5The demand function for foreign goods is derived analogously.

®Detailed derivations are provided in Online Appendix A.
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the expenditure minimization problem as follows:”

P="Plpy ", ©)

Pr = PAPE, (10)

where

i o (11)

2.2 Risk Sharing

To sharpen the focus on distortions generated by nominal rigidities and the news effect
associated with international technology diffusion, we follow Devereux and Engel (2003)
and Duarte and Obstfeld (2008) in maintaining complete international asset markets. A
large literature on exchange rates and open-economy monetary policy continues to use
complete markets as a transparent benchmark (see, for example, Fujiwara and Wang
2017, Chen et al. 2021, and Benigno et al. 2022). More generally, the literature views
alternative international asset-market structures as giving rise to distinct policy trade-
offs rather than invalidating the complete market benchmark (see Bodenstein et al. 2025).

We therefore abstract from the additional wedge generated by imperfect international
risk sharing.® It follows that the international risk-sharing condition of Backus and Smith

(1993) holds:

" cr
Tt 2t 12
BT S (12)

Note that, complete markets do not imply ex post Purchasing Power Parity (PPP) or
equalized consumption in our model. In the presence of LCP and nontradable goods,
Py # S¢Pf, so country-specific consumption dynamics remain tied to real exchange rate
movements.

"Detailed derivations are provided in Online Appendix B.

8 As emphasized by ?, relaxing complete markets would introduce an additional wedge through cross-
country demand imbalances. However, the key exchange rate implications in our paper do not rely on
incomplete markets.
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2.3 Production Technologies

As in Corsetti et al. (2023), the production functions for each type of good are given by
Yn,i(h) = AtLp(h), Y§ (k) = ALY ;(h), Yni(h) = BiLn,t(h), (13)

where A; and B; denote sector-specific productivity levels in the tradable and nontrad-
able sectors, respectively, at time . Note also that the following constraint holds:

Li(h) = Lut(h) + Ly (h) + Lyt (h), (14)

for each domestic household h. The foreign country’s production functions and tech-
nology variables are defined analogously. These specifications imply that productivity
shocks in our model are country- and sector-specific, in contrast to the economy-wide
productivity shocks assumed by DE and DO.’

Denoting the logarithms of variables by lowercase letters, the stochastic processes for
log technologies are given by

ar = Aay_q +up+uj 4, ay = Aa;_q{ +uf +u;_q, u~ N(O, aﬁ), (15)
bt = )\bt—l + Ut —+ U?_l, bz( = Ab;k_l —+ U? + Ot_1, 0~ N(O, 0'5)

where u; and u; denote tradable-sector productivity shocks in the home and foreign
countries, respectively. Similarly, v; and v} denote nontradable-sector productivity shocks.
The persistence parameter A satisfies A € [0,1).1°

Following Kim (2008), our model incorporates one-period-lagged technology diffu-
sion of productivity shocks across corresponding sectors in the other country. Specifi-
cally, a productivity shock in the home tradable sector at time t immediately increases
domestic tradable-sector productivity but has a muted effect on the same sector at time
t +1. Simultaneously, the shock u; diffuses to the foreign country and is fully incor-
porated into the foreign tradable sector’s productivity at time ¢ 4+ 1. While u; is unan-
ticipated by domestic agents at time ¢, its effect on foreign productivity at time t + 1 is

perfectly anticipated by agents in both countries.!!

9That is, DE and DO assume A; = B; and Af = Bj forall t.

19This is a standard assumption when an interest rate rule is used to close the model. See also Obstfeld
(2006) and Itskhoki and Mukhin (2021). On the other hand, DE and DO specify log technology processes
as a random walk, as their models rely on a money demand function.

Conceptually, the productivity shocks in our model capture both surprise and anticipated technology
shocks, as in the empirical literature. See, among others, Beaudry and Portier (2006), Barsky and Sims
(2011), and Nam and Wang (2015).



We also allow productivity shocks in the nontradable sector to diffuse across coun-
tries, even though nontradable goods and services cannot be exported. For example,
while haircut services are nontradable, new skills and techniques can be transferred
across countries. As a result, a foreign (home) nontradable-sector shock can prompt a
policy response from the domestic (foreign) central bank even before the shock fully
materializes in the home (foreign) country.

2.4 Interest Rate Rules

We assume that the monetary authority commits to a state-contingent monetary policy
teedback rule, which is a log-linear function of productivity shocks in both the tradable
and nontradable sectors. Following Obstfeld (2006), the nominal interest rate rule for

each country is given by

it = L+ Yp; — aqup — apv; — a3Uf — 040y, (16)

.k * *_ % *_ % * *
Ip =1+ Ppy —aqUp — QpUp — Aglly — Qg0

where i; = logR; and i = log R} denote the nominal interest rates in the home and
foreign countries, respectively.

In this specification, the coefficient i > 0 governs the response of the nominal interest
rate to p; and p}, ensuring determinacy of the price level'>. By contrast, the coefficients
aj,j = 1,2,3,4 determine the policy responses to productivity shocks in the home and
foreign tradable and nontradable sectors. That is, central banks choose the optimal «;

given ¢ > 0. In what follows, we also discuss optimal policy through the choice of .

3 Flexible Price Equilibrium as a Benchmark

This section characterizes the fully flexible-price equilibrium under the assumption that
central banks do not respond to productivity shocks (i.e., all policy parameters a’s are
set to zero), which serves as the benchmark solution. With flexible prices, firms set prices
each period as a constant markup, %, over nominal marginal cost. Labor markets are
assumed to be perfectly competitive, implying that nominal marginal costs in the home
country are % and g—: vg;’i* in the tradable
and nontradable sectors, respectively.

, while those in the foreign country are % and
t

12See the Online Appendix C for details.
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Applying the first-order conditions for labor-consumption optimization together with
the risk-sharing condition, we obtain the following flexible-price equilibrium consump-

tion levels for the home and foreign countries.'?

1
C = [(—9;) A} B?‘”Ai‘ﬂ ; (17)

1
. 0—1 w) w1_n 2]P
C = {(W) Ay * By WAtZ] ’

Combining the law of motion for technology in equation (15) with equation (17), the

innovations to log consumption can be expressed as follows:

1 _

¢ — 1 = % (i +u}) + — Lo, (18)
1 _

cf —Ey1cf = % (4 )+ = Yo, (19)

Our results show that consumption responses are equalized across countries follow-
ing either home or foreign tradable-sector productivity shocks. The resulting synchro-
nization of international consumption under flexible prices suggests that, even with
sticky prices, central banks in both countries would respond symmetrically to tradable-
sector productivity shocks, regardless of their country of origin, so long as LCP is as-
sumed. This conjecture is consistent with the prediction of the DE model, which sup-
ports a fixed exchange rate regime.

By contrast, consumption in each country depends solely on its own nontradable-
sector productivity shocks, implying that consumption dynamics need not be synchro-
nized internationally. Such asymmetric consumption responses may give rise to distinct
optimal interest rate rules across countries. In turn, this requires nominal exchange rates
to adjust flexibly, as in the DO model. We therefore emphasize that the sectoral origin
of productivity shocks has a direct bearing on optimal monetary policy design and the
appropriate exchange rate regime. It is also worth noting that, under flexible prices,
cross-country technology diffusion has no effect on consumption innovations in either
country:.

Note also that nominal interest rates affect the economy primarily through the in-

13Detailed derivations are provided in Online Appendix D.
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tertemporal Euler equation for nominal bonds:

C" Cih
—— = RBE; | ——— 2
Py P (P b1 20
Analogously, for foreign consumers,
' i
— = R} BE; . (21)
Py t < Pri1

4 Equilibrium with Local Currency Pricing

This section highlights how market equilibrium deviates from the fully flexible-price
benchmark when prices are predetermined in the local currency of consumers. Specifi-
cally, firms set home-currency prices for domestic consumers and foreign-currency prices
for foreign consumers one period in advance, leading to low ERPT to consumer prices,
consistent with the empirical evidence (see, among others, Goldberg and Knetter 1997,
Gopinath and Rigobon 2008, Devereux and Yetman 2010, Forbes et al. 2018, Jasov4 et al.
2019, Forbes et al. 2020)

In the home country, the representative producer h sets the prices Py +(h), Py, (h),
and Py (h) at time f — 1 based on all available information and keeps these prices fixed
for one period."* The first-order conditions with respect to these price variables yield
the following optimal pricing rules:

Ok Pt]Et,1 (Ct/At)

Pr = - (22)

0—1 ]Et—lcl} Y
PNt _ Ox Pt]Et,1 (Ct_/Bt) (23)

’ 0—1 ]Etflctl P
Py = g Aot IG A (24)

- IEt,lCt
Similarly, the home-currency price of foreign tradable goods is given by

PF,t _ Ox Pt]Et,1 (Ct/At) (25)

0—1 ]Et—lcz_p

14 As in Devereux and Engel (2003) and Corsetti and Pesenti (2005), we assume one-period preset prices.
15Full derivations of these pricing equations are provided in Online Appendix E.1.
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Combining the Euler equation in equation (20), the stochastic processes for technol-
ogy in equation (15), the interest rate rule in equation (15), and the optimal pricing
conditions above, log-normality implies the following solution for the home price index

Ptléi
A(l—A 1—9Y)A(1—A
1(1-4A) " (1-70-4) ,
IR e R S T S

1 [
—E (logﬁ-l—t—I—EUC)

As shown in equation (26), the home price index p; decreases following a positive
tradable-sector productivity shock at time t — 1, regardless of whether the shock origi-
nates domestically (u;_1) or abroad (u;_;). This decline operates through two channels:
the domestic price component py; and the foreign price component pr;. For instance,
when u;_1 occurs, the domestic producer h sets pp at a lower level, anticipating that
home tradable-sector productivity will increase by Au;_; at time t. Simultaneously, pr;
also falls, as the foreign producer f incorporates u;_; into foreign tradable-sector pro-
ductivity at time t through technology diffusion. An analogous mechanism applies to
the foreign price index pj.

Substituting equation (26) into the Euler equation in equation (20), and using the law
of motion for technology in equation (15) together with the interest rate rule in equation

(16), yields the following expression for realized consumption c;'”:
Ct—zp (—1+¢—A)(at+at)+ ’ (1+¢_/\ by (27)
+2p(1+¢—A)0“+w)+ o (1+¢—A>m

1 3
+ ;(lxlut + apvs + asuf + ag0;) +V,

where V denotes a function of parameters, unconditional moments, and variables dated
t—1.

16The full derivation of equation (26) is provided in Online Appendix E.2.
7Full derivations are provided in Online Appendix E.2.
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Foreign consumption is similarly obtained as

i =55 () e+ 57 () @

Y 110 * 1_’)/ l/J
+$(1+¢—A> (i) + =5 (1+¢—A>”*

1 -
g a3 g+ ajo) + V7

where V* is defined analogously.

Combining the law of motion for technology in equation (15) with equations (27) and
(28), and assuming no monetary policy responses (i.e., setting all policy parameters a
and «a* to zero) as in the flexible-price benchmark, the innovations in consumption can
be expressed as follows:

A
ct — B0 = [% (w—w_/\> +glp (WL_)J](W +uyf), (29)

Sticky Price Effect T News Effect T

T (1+¢—A)m+\p <1+¢—A)m

J/

J

Sticky Price Effect N News Effect N

for the home country, and

A
¢ —Ei1cf = [% (w—lp_/\> +glp (w%)](“t +uf), (30)

Sticky Price Effect T News Effect T

1—v AP «, 1= %
+\p (1+¢—A)m+ 0 (1+¢—A)m

J/

Sticky Price Effect N News Effect N

for the foreign country.

Comparing the solutions for consumption innovations in equations (18) and (19) with
those in equations (29) and (30) highlights the key difference between the flexible-price
and LCP environments. Under LCP, productivity shocks in the tradable sector generate

two distinct distortions: the Sticky Price Effect T, given by % <1J::p—lli)\>, and the News

Effect T, given by % (WL—O . Note that these effects originate in the tradable sector and
arise regardless of the country in which the shocks occur.

The sticky price effect arises because prices are predetermined at t — 1, preventing

13



consumption from fully adjusting to u; or u;, as it would under flexible prices (with
response %). Consequently, the impact of shocks is attenuated by the factor 1;‘#—#’_)\,
which is strictly less than one whenever A < 1.

By contrast, the news effect, a novel feature of our framework, stems from agents’
perfect foresight regarding the cross-country diffusion of tradable-sector productivity
shocks. For instance, when a domestic shock u; occurs, agents anticipate that it will
raise foreign productivity in the following period. Anticipating a decline in p;14, as
shown in equation (26), agents expect higher future consumption c;;, which in turn
induces an immediate rise in ¢; through consumption smoothing.

This response, however, is distortionary because the foreign productivity level A}
has not yet changed at time ¢. In this sense, technology diffusion generates consump-
tion overreaction under LCP. The total effect of tradable-sector shocks on consumption is
given by % (%) , which exceeds the flexible-price benchmark % whenever ¢ > %,
thereby calling for contractionary monetary policy in both countries.'® This result stands
in stark contrast to the claims of DE and DO. When 0 < ¢ < %, central banks should
instead respond by uniformly lowering interest rates, whereas a negative ¢ leads to
indeterminacy of p;, as shown in Online Appendix C.

Nontradable-sector productivity shocks, on the other hand, generate only a sticky
price effect domestically (Sticky Price Effect N) and a pure news effect abroad (News
Effect N). Although nontradable goods cannot be traded internationally, their technol-
ogy is mobile across countries. Thus, a positive home nontradable-sector shock en-
hances foreign nontradable production, raising foreign consumption demand without
any feedback to home demand. This contrasts with the flexible-price equilibrium, in
which foreign (home) consumption is entirely insulated from home (foreign) nontrad-

able productivity shocks.

5 Optimal Monetary Policy and Welfare Outcomes

5.1 Optimal Monetary Policy Responses to Productivity Shocks

We now turn to the implications of technology diffusion and the sectoral origin of pro-
ductivity shocks for optimal monetary policy. To evaluate welfare, we also derive the
endogenous covariances. For algebraic simplicity, we assume that all shocks are mutu-

18Since A typically reflects high persistence (e.g., A = 0.9), this condition is not restrictive for strictly
positive 1.
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ally uncorrelated. From equation (27), we obtain the following;:

0% = A302 + Ado? + Ao + A2 (31)

2 2 2 2
Ocu = Alo—uz Ocp = AZUUI Ocux = A3Uu*/ Ocvr = A4UU*/

where

_7(¢(1+/\)>+ﬂA:1—7< Ay ) )

Yo \1+y—A) "o T T \1+y—A) "o

g4 ¢(1+A)) o3 1—7( Y ) oy
= — _— —’A — —_
’ ZP(1+1P—)\ T T T Ty -a) T

The foreign second moments are defined analogously.

The monetary authority in the home country chooses the parameters of the interest
rate rule in equation (16) to maximize the expected utility of the representative house-
hold, given in equation (1). Combining the consumer’s demand functions in equations
(6)-(8), the production functions in equation (13), and the law of motion for technology
in equation (15), the home labor supply is given by the following;:

0% Pt+1) <Ct+1) v [ P (Cf+1>
Bl = L (L g, (L) 0 [ S ) g, (L 32
SRR <PH,t+1 "\ A 2 \ Py "\ A (32)
Prq Cri1
1-— E; | =——
(=) (PN,t+1> t(Bt—H ’

Plugging pricing equations (22)-(24) and the labor supply condition in equation (32) into

the home country’s expected utility at time t, we obtain the following:

Oy +2— _ 0—1 £1—
EiUp = (22(1——p;) ]Etct1+1p - %Etct}rlp (33)

As shown in the foreign consumption equation (28), C* is independent of the home
country’s interest rate rule parameters, a’s. Therefore, the policy problem reduces to
maximizing the term involving C;;1. Under the log-normality assumption, IEtC;rpl =
exp [(1 —p)Eicii1 + %Uf}. Hence, maximizing equation (33) is equivalent to the

tollowing problem:

1—
max {lEtctH + TP(TCZ} (34)

Substituting the covariances from equation (31) into equation (34), the maximization
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problem can be expressed in terms of the policy coefficients and the unconditional mo-
ments of the shocks. Solving for the optimal policy parameters yields the following

results'?:
_ paA+A) ] _
=3 = (®5)
A
"‘2:(1—7)(1—1+¢—¢_A>
1 ¥
aa ===

The corresponding foreign response coefficients in equation (16) take the following an-

lagous form:

LT pA+A) ],

"‘1—5{ _Mp——/\}_ 3 (36)
A

“52(1—7)(1—w—¢_/\>

W=7y

An important implication of these solutions is that the optimal monetary policy re-
sponses replicate the consumption variance obtained under flexible prices. Specifically,

2 2
2 _ (T 2, 2 1—o 2
= <ZP> <U”+U”*> +( 0 ) 7o
1—
Ocuy = <%) ‘73/ Ocy = (Tr)/> 0'2%/ Ocyr = (%) ‘tht*/ Ocor = 0.

5.2 Policy Rules and Discretionary Responses to Shocks
5.2.1 Three Cases of Optimal Monetary Policy to Productivity Shocks

As shown in the previous section, the optimal interest rate responses in equations
(35) and (36) replicate the fully flexible-price consumption responses to productivity
shocks. In what follows, we examine the optimal policy responses under three cases: (1)
0<yp<5h@yp>15%50) =154

MHo<y< %: This case corresponds to the conclusions of DE and DO in the sense

that central banks respond to tradable-sector technology shocks by lowering interest

9The complete derivation is provided in Online Appendix F.
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rates, regardless of their country of origin. From equations (35) and (36), we have:

np=a] =az=uwa3 >0 (37)
ay =0a5 >0

ag =y <0,

That is, both central banks cut interest rates in response to u; and u; shocks, leading to
symmetrically aligned expansionary policies that boost consumption in each country. In
this case, the sticky price effect dominates the news effect.

By contrast, central banks respond asymmetrically to nontradable-sector technology

shocks. Specifically, each central bank lowers its interest rate in response to a domestic
shock while raising it in response to a foreign shock. This asymmetry arises because do-
mestic shocks generate a sticky price effect, whereas foreign shocks give rise to a news
effect. This result holds across all three cases.
2 ¢y > %: This case arises when central banks commit to sufficiently aggressive
price responses. In such a setting, optimal monetary policy requires the central banks
of both countries to symmetrically raise nominal interest rates in response to tradable-
sector productivity shocks, regardless of their country of origin, in order to dampen the
excessive consumption responses driven by the news effect.

o =af =az=uwa3 <0 (38)
ay=ua5 >0

ag =w0y <0,

This result stands in sharp contrast to the predictions of DE and DO in the first case.
The same asymmetric policy responses emerge in the presence of nontradable-sector
technology shocks.

(3) ¥ = 15A: The final case involves a fixed policy rule, which yields the followin
¥ ) policy y g

outcome:

np=a] =a3 =03 =0 (39)
1—

062—0(; 1_}_—;)\/>0
1—

6(4—0612—1_’_—K<0



That is, when central banks commit to this rule, they do not respond to tradable-sector
productivity shocks while continuing to respond asymmetrically to nontradable-sector
productivity shocks. Rather than implementing discretionary responses to tradable-
sector shocks, central banks follow a fixed rule tied to domestic prices (¢ = %), thereby
replicating the fully flexible-price equilibrium consumption responses.

One intuition for the first and second cases is as follows.’’ As shown in equation
(26), a positive tradable-sector productivity shock, whether domestic or foreign, lowers
pt+1 under LCP and, through the interest rate rule in equation (16), exerts downward
pressure on the nominal interest rate through the coefficient ¢.! The magnitude of this
response depends on the interaction between price stickiness and the news effect. When
1 is sufficiently high, the implied decline in the nominal interest rate can be large enough
to generate an excessive increase in consumption. Under such circumstances, a welfare-
maximizing central bank optimally leans against this overreaction by implementing a
contractionary policy. This result is consistent with Gali et al. (2003), who show that
the Federal Reserve’s response to technology shocks during the Volcker-Greenspan era
aligns with an optimal monetary policy rule.

5.2.2 Some Simulation Exercise

Figure 1 presents the consumption responses to technology shocks for given values of i
and A under LCP, alongside the benchmark flexible-price equilibrium in the absence of
discretionary monetary policy (i.e., when all a coefficients are set to zero).

Panels (a) and (b) illustrate the responses when technology shocks occur in the trad-
able goods sector. Panel (a) reports consumption responses under each regime as a
function of two key parameters, (i, A), where ¥ > 0 denotes the central bank’s response
coefficient to the price level and A € [0,1) denotes the persistence of technology shocks.
Under the flexible-price regime, consumption responses are independent of both coeffi-
cients and thus appear as a flat surface. By contrast, under LCP, responses increase with

either parameter and eventually exceed the optimal responses under the flexible-price

DCorsetti et al. (2023) also show that, under LCP, the sign of the optimal monetary stance is state-
dependent in an incomplete market framework. They find that the optimal monetary stance is con-
tractionary when capital inflows cause an inefficient demand boom with currency overvaluation, but
expansionary when demand falls with excessive depreciation. While their mechanism differs from ours,
both papers imply that the direction of optimal monetary policy depends on the underlying transmission
channel.

ZlWhen a shock u; occurs, PH,+1 is set at a lower level because u;,1 is expected to increase by Au;
at time t 4+ 1. Likewise, prs;1 also declines, as the foreign producer f anticipates higher productivity
at time t + 1 through technology diffusion. Consequently, the aggregate price p;;1 decreases. Similarly,
pi+1 declines when a foreign shock u} occurs, because home producers lower pp ;41 in anticipation of
technology diffusion, whereas foreign producers also set a lower pr ;1 reflecting Auj at time ¢ + 1.
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Figure 1: Consumption Responses to Technology Shocks
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regime.

Panel (b) presents this flat-surface flexible-price equilibrium along with (1, A), which
determines the boundary condition equating flexible-price and LCP responses in the ab-
sence of monetary policy intervention. The northeast region indicates cases in which the
LCP responses exceed those under the flexible-price regime, that is, when the news ef-
fect outweighs the sticky price effect, thereby calling for contractionary monetary policy.
The opposite region corresponds to cases in which the sticky price effect dominates the
news effect, resulting in an expansionary policy response. Note that these results are
independent of y with respect to this boundary condition.

Panels (c) and (d) present consumption responses to nontradable-sector shocks origi-
nating in the home and foreign countries, respectively. It should be noted that nontradable-
sector shocks generate opposite consumption responses depending on the country of
origin, in sharp contrast to the responses to tradable-sector productivity shocks. As
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shown in equations (29) and (30), a domestic nontradable-sector shock gives rise to the
sticky price effect, whereas a foreign nontradable-sector shock triggers the news effect.
Because the sticky price effect must be countered with expansionary monetary policy
at home, whereas the news effect requires contractionary policy abroad, nontradable-
sector shocks necessarily call for asymmetric policy responses by the home and foreign
central banks. As shown by the optimal policy coefficients in equations (35)—(39), a
positive home nontradable-sector productivity shock requires a cut in the home nominal
interest rate, while the foreign central bank must raise its policy rate. Consequently,
domestic nontradable-sector shocks lead to a depreciation of the home currency, whereas
foreign nontradable-sector shocks result in its appreciation. By contrast, tradable-sector
shocks have no effect on the exchange rate, as both countries align their policy responses

symmetrically. This mechanism is examined in more detail in the next section.

6 Exchange Rate Regimes

The preceding optimal interest rate rules have important implications for exchange rate
dynamics. When monetary policy responds symmetrically to tradable-sector productiv-
ity shocks, the nominal exchange rate remains constant, consistent with the findings of
DE. By contrast, nontradable-sector shocks trigger asymmetric policy responses by the
home and foreign central banks, leading to divergent interest rate movements that, in
turn, generate exchange rate fluctuations, in line with DO’s conclusions.

In what follows, we further illustrate these mechanisms by deriving the dynamics of
the exchange rate implied by the optimal policy rules. Combining the home and foreign
Euler equations (20) and (21) respectively with the risk-sharing condition in equation
(12), yields the following:

S, — R_?Et(StJrlC;ﬂ)

R; IEt(C;pl)

(40)

where P; 1 is known at time f and therefore cancels out.
By log-linearizing equation (40), replacing i; and i; with the optimal interest rate
responses in equations (35) and (36), and subsequently applying the risk-sharing condi-

tion in equation (12) together with realized consumption in equations (27) and (28), we
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derive the following expression for the exchange rate:

s+ =) [t (- B @)

= 1T+y T+y—A

1+9¢

T+ 1+¢— A0 —b)

Equation (41) illustrates our earlier findings, showing that the nominal exchange rate
responds exclusively to productivity shocks in the nontradable sector, whereas shocks
in the tradable sector play no role in its determination. Specifically, technological ad-
vancement in the nontradable sector causes a depreciation of the originating country’s
currency, as the other country implements contractionary policies to offset the excessive
expansion of its consumption triggered by the news effect.

Note also that when the central banks choose the price response coefficient such that
P = %, the exchange rate dynamics in equation (41) takes the form:

Al(l—A
st =AEgspin + (1= 7)o — o) — (1= ) Moy ), @)
which can be solved forward as follows:
x© . . Al(l—A N
st=(1-7) )} VE [(Ut—H' - vt+j) - gT/\) (bt+j - th-)} (43)
j=0

Here, the productivity of the nontradable sector, rather than those of the tradable sector,
enter as the fundamental driving variables.

Within the current framework, exchange rate movements primarily facilitate indepen-
dent monetary policies. Although exchange rates do not directly serve an expenditure-
switching role under LCD, their fluctuations accommodate expenditure-changing inter-
est rate policies in response to nontradable-sector shocks. Specifically, a positive home
nontradable-sector shock leads to a home currency depreciation, caused by a decrease
in the interest rate spread between home and foreign economies. Conversely, a positive
foreign nontradable-sector shock leads to a home currency appreciation, consistent with
an increase in the home—foreign interest rate differential. Thus, the extent to which opti-
mal monetary policy requires exchange rate flexibility depends critically on the sectoral
origin of productivity shocks. If nontradable-sector shocks are infrequent, the benefits
of exchange rate adjustment may be limited.

It is also worth noting that, to examine the source of asymmetric responses, Obst-

teld (2006) decomposes productivity shocks into global and idiosyncratic components,
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defined respectively as the average of the sum and the average of the difference of the
two countries” productivity shocks. He shows that both countries respond identically to
global shocks but in opposite directions to idiosyncratic shocks, implying that only the
latter drive exchange rate movements. While this decomposition is analytically elegant,
it lacks a structural interpretation of shock origins. Moreover, the distinction between
global and idiosyncratic shocks becomes blurred when the foreign shock is shut down.
In contrast, we define productivity shocks by both country and sector of origin, allowing
for clearer identification of the sources of asymmetry and the resulting exchange rate
dynamics.

7 Conclusion

This paper develops a sticky price, local currency pricing (LCP) model that allows tech-
nology shocks to diffuse across borders. Rather than assuming perfect correlation be-
tween technology shocks in the tradable and nontradable sectors within a country, we
introduce country- and sector-specific productivity shocks.

Allowing these shocks to diffuse to the corresponding sector in the other country
enables consumption to respond even in the absence of changes in fundamentals, gener-
ating a news effect that amplifies consumption fluctuations. When this effect outweighs
the influence of price stickiness, it triggers a contractionary monetary policy response.
This mechanism constitutes a novel feature that contrasts with the predictions of Dev-
ereux and Engel (2003) and Duarte and Obstfeld (2008).

We further show that central banks respond identically to shocks originating in the
tradable sector, even in the presence of nontradable goods. By contrast, shocks arising
in the nontradable sector elicit opposite policy responses across countries, generating
interest rate differentials that necessitate exchange rate flexibility. In this way, our model
nests the two distinct cases of Devereux and Engel (2003) (DE) and Duarte and Obstfeld
(2008) (DO) within a unified framework.

We abstract from the effects of technology shocks on monetary policy and the ensuing
exchange rate adjustments under the dominant currency paradigm (DCP), a mechanism
that has received considerable attention since Gopinath et al. (2020). Under DCP, all
export and import prices are sticky in a common dominant currency, such as the U.S.
dollar, leading to asymmetric exchange rate movements—namely, low pass-through for
exchange rate movements against nondominant currencies and high pass-through for
movements against the dominant currency. This asymmetry arises independently of

the productivity shocks analyzed in this paper, opening a distinct and rich avenue for
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further study. We therefore leave its incorporation to future research.
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A Consumer Demand Function

Given market prices, the representative domestic consumer solves the following
optimization problem with respect to consumption of domestically produced tradable
goods,

0

1 o1\ T
Max ( / cH,t(h)edh)
0

Cr,t(h)

1
st /0 Crvt() Pyre(W)dh = Ziy.,

where Zp; denotes total nominal expenditure allocated to home produced tradable
goods in period f. The first-order condition with respect to Cp ¢(h) gives

SN

1 o1\ 7T
AtP ¢ (h) = (/0 Chi(h) e dh) Ch,(h)™

An analogous first order condition holds for the consumption of home tradable
goods by another representative household #’, denoted Cy (/).

Combining the first-order conditions of consumption of households & and &’ gives
0—1 ! 01
(PH,t(h) ) _ (CH,t(h )) ’
Pri (1) Ch,t(h)

CH,t(h/)%PH,t(h)l_e = CH,t(h)(%lPH,t(h/)l_e

Rearranging this,
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Taking integration over I/,
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B Price Index for Consumption Goods
Given a consumption index, the consumption-based price index for domestically

produced tradable consumption goods, Cy, can be derived from the following mini-
mization problem:

The first-order condition with respect to Cy(h) gives

Pu(h) = A Uol CH(h)eeldh} Aoy

where A is the shadow price of one unit of the composite goods Cy. From this,

1 1 0-1 -1 9—1
/ Py (h)'=0dh = A1~ U CH(h)edh] / Cr(h) T dh = A0
0 0 0

Therefore,
1

(/01 PH(h)l‘Gdh) T

Hence, the price index for the home tradable goods is,

Py = (/01 pH(h)”dh) o

Similarly, the price index for home nontradable consumption goods and foreign (im-
ported) tradable consumption goods are

1

Py = (/01 PN(h)l_f’dh)le, Pr = (/01 Pp(f)l_gdf>119



The minimum expenditure problem for tradable goods is

)dh Pr( dh
min [P Cuhdn + [ Pr(HCE()

R R R T ACTE:

The first-order condition with respect to Cy(h) gives
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From this,
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Similarly, the first-order condition with respect to Cr(f) gives
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Multiplying these two equations, we obtain
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Solving a similar minimum expenditure problem for aggregate home consumption
goods, we obtain
— prpl=7
P = PJPy



C Determinacy of the Price Level

The intertemporal Euler equation for the home country is given by

—p C—p
CT — Rt‘BIEt ( f+1>

t Py

Taking logs of the preceding equation and noting that consumption is lognormally
distributed, we have!

2
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Substituting the interest rate rule for i; into the Euler equation, we derive a difference
equation with the price level solution:

pr = ; (m) 0 (Ee{csi1 —cs}) — m (logﬁ TS0+ 50y —I—pacp)

The above equation clearly indicates that i must be strictly positive to ensure a
unique and stable price-level solution. The same condition applies when the overall
price level is predetermined one period in advance.

D Equilibrium Consumption with Flexible Price
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Using the definitions of the consumption price indices, the first equality in the opti-
mal labor-consumption trade-off condition can be written as
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The last equality holds from the markup pricing rule. Rearranging it gives
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It is straightforward to show % = 1 by combining the labor-consumption condition
t
with the risk-sharing condition. Therefore,

1
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E Equilibrium with Sticky Price and Local Currency Pric-

Similarly,

ing Rule

E.1 Pricing equations

We assume that producers set their nominal prices for their goods in local currency
one period in advance. For example, the representative home producer & sets the prices
Py 4(h), Py 1(h), and Py ¢(h) at time ¢ — 1 using all available information, and maintains
them for one period.

Taking all aggregate prices and quantities as given, the home agent /1 solves,

1-p
Max Eiq {% — KLt(h)}
Pry4(h),Pf; (1), Py (1) 1-p

subject to the household budget constraint, the consumption demand equations, and the
labor demand function,

_ Yine) Vi (1) Yo (h)

Lth) A B,

Under market clearing, plugging the consumption demand functions into house-



hold’s flow budget constraint gives

Colh) = Pyt (h)Yn,i(h) n StPry (M) YF; 1 (h) N Pni(h)Yn(h)  Diy1(h) N (1+ Rys1)Dy(h)

P P Py Pt P

_ Y Prt(h) <PH,t(h))9 <£) Ct_l_zstpﬁ,t(h) Py () ([ P o
2 b Py ¢ Py 4 2 B Py Pf t

(1P <PN,t(h)>_9 <i) ¢, Deaalh) (14 Ri)Di()

Pt PN,t PN,t Pi» Pt
c o v SPIC . C .
= Py ()0 DO P ()10 4 (1 ) P ()
PH,f PtPH,t PN,t
Dea(h) | (1+ Reya)Di(h)
= +
2 2

From the labor demand function,

* -0 *
Lin) = YL (Pat) Lo L (Pa ) P o
: 2 Ay PHt PHt 24, Py, P, )

+a-mg, (PZIVJ;(?)) (Pl;tt)ct

Y 1 PtCt Y 1 P*CE|< 9 1 PtCt —6
= o g Pt () + o P () (1= ) o — = Pt ()
o1 H, 1-6 t 1-6"
2 A Plli,t 2 A; PI*Jt B; PN,t

Plugging the above two equations into the objective function, the first-order conditions
with respect to Py +(h), Pf; ;(h), and Py ¢(h) imply

1—-6 _ _ Ox P, _
Pyy(h) : ugt 1 [Ce(h) ™G] Pre(h)® = =T, 1 [Co/ Al Pras ()01
2PHi.‘ Ht
* . ,)/(1 B Q)Pt* —0 % * -6 __ 'YQKPt* 0—1
Py 4(h) : WEt 1 [Stct(h) pct] Py (h)™" = 2P*1 Sog L1 (Ci/ At] Py (h)~
1—9)(1-6 _ - — 7)0xb
Pag(n) : =D e,y gy = —%EH 11/ By P4 (h)
pN,t PN,t

—0-1



Finally,

Ox PtEt 1 [Ct/A ]

Pri(h) = 0 —1E;_1 [Ci(h)~PC] (EL.D)
% . Ok PtEt_l [C /At]

Fraelh) = 0 —1Et—1 [S:Ci(h)PCY] (F1.2)

P y() = % Dk [G/BY (E1.3)

0—1 Et—l [Ct(h)*PCt]

Assuming a symmetric equilibrium gives pricing equations (22)-(24) in section 4.

E.2 Equilibrium consumption

Using price index definitions (6) and (7), equation (22) for Py ; can be rewritten as

1-3 1—y
PHt B Ox PN,t E; 4 [Ct/At] E2 1
% n 0—1 Et,1 [Ctl_P] ( ' )
P,
Taking the ratio of Py and Py, gives
Py  Ei1[Ci/A4] (E2.2)

Pny  Ei1[Ci/Bi

Note that, unlike Obstfeld (2006) and others, the relative price of the home tradable
goods to nontradable goods is not one in general. Using (E2.2), (E2.1) can be rewritten

as,
Pri, _( O )?, (Ev 1 [Co/ A)? (Ev 1 [Ci/B) 7
0

P A0 (B [G])7

Taking the ratio of Pr; and Pp ; gives

2 2 1-7)
Pp; ( Ok )27 (Et—1 [Ce/ Af])T7 (Erq [Ct/Bt]) -
0 2

_ _ (1-7)
Pris 1 (Er-1[Ct/ A4]) 77 (Epq [CP]) 27

N

Pyt Ppe
Ty X Piis gives

12( E ) 5 (B [/ AT (Era [Co/ BT (Eia [Co/ AF])
o1 (Et71 [Ctl_P})v( —’r)



Log normality implies

1 6—1 1 1
Et_lCt = ‘(—)ln (W) + % (Et_lﬂt + Et_lﬂf + Ocy + Ocyx — 50'2 — 50'2 ) (E23)

1-— 1 2 —

where 02 denotes the variance of shock x with x € {u,u*,v,v*} and o, denotes the
covariance between consumption and each respective shock.

The Euler equation is

C, " , Ch
~to (1 E. [ L
by (1+i)BE: (Pt—H
Since P;1 is known at time ¢, the log of the Euler equation is

2

1 .
¢t = Ercrp1 — 0 {logﬁ +ir — (pre1 — pr) + %‘Tcz} (E2.4)

Plug the interest rate rule into (E2.4), and take expectations at time t — 1, we obtain

1 1 2
PE=17 v Eiapiyr + —— 11y [ (Et—1ct41 — Er—10t) — (108,3 +1+ %(73)} (E2.5)
Solving (E2.5) forward, we get
j+1 1 ,02 )
=p Z (1 n 1/)) Et—1(ctsjr1 — cetj) — m (10813 tit E‘%) (E2.6)

Using equation (E2.3), the difference between E;_ic;yjy1 and E;_q¢4 is

-7
Er1(Crrjr1 — Cepj) = %Et—l(atﬂﬂ — Apyj+afy 0 8 ) + TEt—l(bt+j+1 — b))
(E2.7)

The stochastic processes of technologies imply the following conditional expecta-
tions at time t — 1.

Eivay = Ay +uf_y, By = Aay_qy + 14 (E2.8)
Ei_1by = Aby_q +v;_y, E_1by = Abj_1 + 041



Plugging (E2.8) into (E2.7) and combining the result with equation (E2.6) gives

00 j+1 00 i+1
:%;<1+¢>] (A—1)(at1+a:_1)+(1—7)2<$)] A —1)by_4

j=0

S| . s RALIS N
72(;+¢> (frJ<W1+W4*“1—ﬂ§H&:a) ("5 )i
—% (log,B—HJr%ZOCZ)

Solving the above equation gives

pt = —2(1+—¢_A)(ﬂlt4 +ai_q) — T+y—A by_1 (E2.9)
r1=A) Ly _1=ma-n
— 2(14——47_/\)(”1'71 + ut_l) — 1 n (I] 3 Ut—l
1 (log,Bther—zaZ)
¥ 2°°¢

Note that the home price index p; will be lowered by a positive shock u;_ at time ¢ — 1
via two channels, py; and pr;. First of all, py; will be set at a lower level because the
home tradable-sector productivity will increase by Au;_; at time ¢. At the same time, pr
will decline because the foreign tradable-sector productivity will fully incorporate u;_1
at time t due to technology diffusion.

Next, plug the interest rate rule into (E2.4), and take expectations at time f, we
obtain

1 } i} 2
ct = BEicryr — E[lnﬁ + 1= pr1 + (1 + 9)pr — aqup — a0 — aguf — aqof + %UCZ] (E3.0)

Updating (E2.3) once gives

1. (6-1\ =~ 1, 1
Eict11 = {—)ln ( O > + 2 (IEtaH-l + Esaf 1 + Oy + Ocyr — EULZL - 5‘%%*) (E3.1)
1_

1 2—
+ T,Y (]EtbtJrl + Oy — EU}%) - TPO'E
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Plug (E3.1) into (E3.0) and rearrange it,

1-— 1 1+
rYlEtth + EPtJrl - L4

Ct = l(]Etat+1 + Eiaiyq) +

% pi (E3.2)

1
+ E(lxlut + wpvp + aguf + ag0f) + V

where V is a function of parameters and unconditional moments. Take expectations at
time ¢, stochastic processes of technology become

Eia;11 = Aay + Ll;k, IEW!;:l = /\El;_l< + Uy, ]Etbt—l—l = Ab; + Z);( (E3.3)

Plugging (E3.3) and the equation for p;; (obtained by updating (E2.9) once) into (E3.2),
we obtain the realized (log) equilibrium consumption in the home country can be ex-
pressed as a function of contemporaneous shocks:

_ MY o, (1=7)Ay
Ct—zp(1+¢_A)(ﬂt+ﬂt)+mbt, (E34)
Pty Mt

1 -
+ (—)(leut + vt + 0&314? + 0(42)?) +V

where V denotes a function of parameters, unconditional moments, and variables dated
t — 1. Foreign consumption can be similarly obtained as

- T iy - (559
oy T -

1 -
+ (—)(zx{u;‘ + a5 0f + azur + wyor) + V*

F Optimal Interest Rate Rule

Home labor supply must be consistent with the following condition
v ( Pen ) <Ct+1 ) v P (Cfﬂ ) ( Pyia ) (CH—l

EiLiy1 = = E += Ei | — ) +(1~- E
T2 <PH,t+l ‘NA) 2\ Py ) A =7 Pnsi1)  \Bi
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Plugging pricing equations (E1.1)~(E1.3) into (F1), we obtain

-1 Y 1-p , Y *1—p
EtLi = ( o > {(1 - 5) EiCrpr +5EC } (F2)
Plugging (F2) into the home expected utility at time ¢, and rearranging it, we get

1-p

C _ _

]Et t+1 KLt 1 — 97 + 2 Y IEtCl_p o ’)/(9 1) IEtC*l_p (F3)
0 +

1 — 29(1 _ ,0) t+1 20 t+1

As we can see in consumption equation (E3.4), the foreign monetary intervention doesn’t
affect home consumption. Thus, it is sufficient to maximize the following

(1 ;P)zag]

EiC,,{ = exp {(1 —p)Escri1 +

where the last equality holds due to the log-normality assumption. Or, more simply,

1 —
Max, {lEtctH + TPUCZ}

Using (E3.1),

Erct 1+ 1;p0<;2 =1 (Ocu + Ocur) + 1_—,)/‘7(30 - 10}2 + NP (F4)
20 Y 2

where NP denotes a function of non-policy variables. Using the covariance equations
from Section 5.1 of the main draft, we can express (F4) as a function of policy coefficients
and unconditional moments of shocks. So the maximization problem collapses down to
the following:

1 1— 1 1 1
Max, {A1 (% — §A1> 024 Ay (T'Y — EAz) 024 Az (% — §A3) o2 — EAﬁag*}

A straightforward optimization with respect to the policy parameters yields the optimal
monetary policy coefficients.

12



G Exchange Rate with Optimal Interest Rate Rule

Combining the home and foreign Euler equations, we get

_ Y
c,’ by R E <Ct+1/ Pt+1)

¥—0 P P* (G1)
G P RIE, ( i1/ t+1>
Using the risk sharing condition, equation (G1) can be rewritten as
—p
1 R E [Ct+1/Pf+1] @

St Ry IEt[StHC;fl /Pt—|—1}

Given the fact that Py, 1 and P} ; are known at time f in our model, equation (G2)
can be simplified to

R} I <5t+1ct+1>

TR e (o) v
Log-linearizing equation (G3), we obtain
st =1 — i+ Espiq (G4)
According to the interest-rate rule, we have
i —ir = p(pi — pr) + (a2 — ag)or + (g — a3)v; (G5)

Taking the log of the risk-sharing condition and combining it with equations (G4)
and (G5), we obtain

1 1 1
St= 177 flpp(c;k —ct) 7 +tp( ay)or + T ll)( —a3)0; + mIEtStH (G6)

Using the consumption innovations in (E3.4) and (E3.5), we have

(1—7)Ay

ey %[(“i — ag)v} + (a5 — a2)v/]
(G7)

c; — ¢t =

13



Plugging (G7) into (G6), we obtain

p [A=7)Ayp . (1—7)y

149 1+¢—Aa”_h)+1+¢—A
1

14

St = (v — )

1
ar — a)oy + (as —ag)of| + ———Ess
(ag — a2)vr + (@ — aq)vf] et

Finally, substituting the optimal monetary policy parameters for ay, a5, a4, a}, the
exchange rate under optimal monetary policies is given by:

Ea“+{m—w{1+T%$(1—¥$$¥%>}@r—ﬁ)

St:l—l—l[]

1+ 1+¢—Awt_h)
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