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Abstract

In this paper we revisit the insulation properties of flexible exchange rates in the face
of international spillovers. We focus on periods where monetary policy is constrained
by an effective lower bound. First, we establish new evidence for Europe. We find, in
particular, that the neighbors of the euro area absorb adverse growth spillovers fairly
well, in particular if interest rates are close to the effective lower bound. Importantly,
the exchange rate tends to depreciate vis-à-vis the euro in response to adverse euro area
growth shocks. Second, we put forward a New Keynesian two-country model where the
domestic economy faces a large external shock because the foreign economy experiences a
large recession. We study the response of the exchange rate to this shock and ask whether
it contributes towards stabilizing the domestic economy. We find a) that the exchange
rate depreciates strongly and that b) the economy remains more insulated under flexible
exchange rates than under an exchange rate peg—independently of whether export prices
are sticky in domestic or in foreign currency. However, if prices are sticky in foreign
currency, domestic interest rates need to be lowered much more strongly. It is thus more
likely that the zero lower bound starts to bind in the domestic economy as well.
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1 Introduction

Flexible exchange rates can insulate economies from external shocks. This notion has been

put forward by Meade (1951) and Friedman (1953) and has taken center stage in the dis-

cussion about the design of appropriate exchange rate regimes ever since. In this paper, we

reassess the insulation properties of flexible exchange rates in light of recent crises such as the

global financial crisis or the crisis in the euro area. In both instance a great many countries

experienced adverse growth spillovers at times when monetary policy had limited room for

maneuver because of the effective lower bound (ELB) on policy rates. As a result, monetary

policy has often resorted to non-conventional policy measures. Still, it is widely believed that

these measures are an imperfect substitute for interest rate policies.

By now it also well understood that the effective lower bound can alter exchange rate

dynamics relative to normal times, thereby limiting the benefits of flexible exchange rates

(Cook and Devereux, 2013, 2016). This is particularly true in the face of strong negative

disturbances which originate in the domestic economy, because in this case an exchange rate

target de facto anchors inflation expectations and prevents deflationary spirals. However,

flexible rates still provide insulation vis-à-vis adverse external shocks, because they shield

economies from the deflationary drift abroad (Corsetti et al., 2017).

These results are based on models which assume that exports prices are sticky in domes-

tic currency. In this case, a relative accommodative monetary stance that causes nominal

depreciation also weakens the international price of the country’s output, boosting external

demand. For most small open economies, however, the mirco evidence points to a different

pattern in pricing. Both exports and imports are mostly priced in a vehicle currency, mainly

the dollar (Boz et al., 2017). The case of dollar pricing or “dominant currency pricing”, anal-

ysed early on by Corsetti and Pesenti (2005) in relation to its implications for optimal policy

stabilisation and international policy cooperation, has been recently taken center stage in

open economy macro thanks to systematic empirical evidence and appropriate modifications

of the New Keynesian workhorse model (Casas et al., 2017).1

1Earlier work has departed from the assumption of “producer currency pricing” and considered “local
currency pricing” instead (Devereux and Engel, 2003; Engel, 2011). For an early New Keynesian model with
limited exchange rate pass-through see also Monacelli (2005).
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In this paper, we focus on a small open economy and reconsider the insulation properties of

flexible exchange rates in the face of external shocks. In a first step, we provide new evidence

for Europe based on quarterly time series data for the period 1996Q1–2017Q4. We estimate

to what extent growth innovations in the euro area spillover to a number of neighboring

countries in Europe. In our empirial analysis we employ local projections (Jordá, 2005). We

find that in normal times, that is, when interest rates are away from the ELB there are

sizeable output spillovers and exchange rates, even though exchange rates tend to depreciate

against the euro. If interest rates are very low find that output spillovers are weaker and that

the exchange rate depreciates just as much as in normal times. It thus appears that flexible

exchange rates may insulate economies in the face of external shocks even if interest rates are

constrained by the ELB.

In a second step, we rationalize our findings within a New Keynesian two-country model.

Our interest is on how the ELB impacts exchange rate dynamics. We therefore contrast

alternative scenarios for monetary policy: inflation targeting under flexible exchange rates,

inflation targeting but temporarily constrained monetary policy, and an exchange rate peg.

In addition, we also contrast different pricing paradigms: producer currency pricing (PCP)

and dominant currency pricing (DCP).

The main results of our model-based analysis are a follows. First, in line with the evidence,

the exchange rate depreciates strongly in the face of a large external shock—independently of

the pricing scheme and independently of whether domestic monetary policy is constrained by

the ELB or not. Second, flexible exchange rates insulate the economy from the external shock.

This holds again for both pricing schemes and also independently of whether monetary policy

is constrained by the ELB. Third, the adjustment mechanism differs fundamentally across

pricing schemes. Under PCP, the depreciation weakens the terms of trade (“improves the

competitiveness”) such that net exports increase, even as global demand falters. Under DCP,

the terms of trade appreciate, but domestic absorption is effectively stabilized.

Our analytical framework is a New Keynesian two-country model which we put forward

in earlier work (Corsetti et al., 2017). The distinct feature of this framework is that while

our focus is on the domestic economy which we assume to be small, we are also explicit on
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the rest of the world (“Foreign”) and, in particular, on monetary policy constraints in the

rest of the world. We consider a specific scenario: there is large saving shock in the rest of

the world which monetary policy is unable to accommodate. As a result output and inflation

in the rest of the world decline. We analyze how the domestic economy (“Home”), and in

particular the exchange rate adjust in response to this external shock.

The exchange rate depreciates in response to this shock, as we have shown for the PCP

case in Corsetti et al. (2017), even if domestic policy rates are at the ELB. Intuitively, because

the recessionary shock affects the rest of the world more strongly than the domestic economy

foreign prices fall more strongly than domestic prices. Hence, the nominal exchange rate

has to depreciate at some point for purchasing power parity to be restored in the long run.

In the short run, since policy rates are at the effective lower bound both in the domestic

economy and abroad, there cannot be an interest rate differential to sustain expectations of a

depreciation. A weaker future exchange rate is consistent with financial market equilibrium

only if the currency already immediately depreciates by the full amount. In the present paper,

we establish that the exchange rate also depreciates under DCP and, importantly, contrast

the macroeconomic adjustment mechanism under DCP and PCP.

Specifically, we find that while exchange rate depreciation boosts net exports under PCP,

as conventional wisdom has it, the adjustment mechanism is different under DCP. In this

case, as monetary policy targets domestic producer price inflation, it also stabilizes export

prices which are decoupled from the nominal exchange rate under DCP. As a result, the terms

of trade strengthen, all else equal, and net exports decline strongly. However, as monetary

policy stabilizes domestic inflation, it is able to stabilize domestic absorption as well. Hence,

under DCP, it is not exchange rate flexibility as such which insulates the economy from the

external shock, but rather the ability of monetary policy stabilize domestic demand.

Our paper relates to an emerging literature which has started to reassess the costs and

benefits of alternative exchange rate regimes. Schmitt-Grohé and Uribe (2016) underscore the

received wisdom according to which macroeconomic adjustment is particularly painful under

fixed exchange rate regimes. Gaĺı and Monacelli (2016) and Groll and Monacelli (2016),

instead, provide new perspectives on the benefits of fixed exchange rate regimes. Rey (2016),
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in turn, shows in an influential study that even flexible exchange rates may be unable to

cushion the adverse effects of external monetary policy shocks.

The remainder of the paper is organized as follows. Section 2 establishes evidence for how

European countries and, in particular, their exchange rate adjust to adverse spillovers from the

euro area. Section 3 outlines the model, while Section 4 presents a approximate representation

of the equilibrium conditions. Section 5.4 provides results from model simulations. A final

section concludes.

2 Evidence from Europe

In this section we provide evidence on the extent of international spillovers within Europe. We

also investigate whether the impact of adverse external shocks is amplified by the effective

lower bound on monetary policy. We first describe our data set and the construction of

our shock measure. Afterwards we outline our econometric specification and present results,

first for the full sample without accounting for the lower bound explicitly and then for a

specification which conditions on the effective lower bound.

2.1 Data

Our analysis is based on quarterly data for the euro area as the country of origin and on five

neighbouring countries as recipient countries: the Czech Republic, Hungary, Norway, Sweden

and the UK. What is common to these OECD countries is, first, that they are European

and hence more exposed to adverse output spillovers originating the in the euro area than

non-European countries. Second, these countries experienced very low short-term interest

rates, notably towards the end of the sample, such that the effective lower bound is likely to

have an impact on monetary policy. Lastly, they did not peg their currency to the euro in

our sample period.2 Our balanced panel covers the period 1996Q1–2017Q4.

Figure 1 shows short-term interest rates in these countries (left panel) as well as their

exchange rate vis-à-vis the euro (in deviations from 1996Q1). Throughout the sample period

interest rates are on a declining trajectory, they drop sharply in the context of the global

2We only consider OECD countries in our sample, as data are readily available in this case. As a result of
the last criterion we drop Denmark and Switzerland from the sample.

4



2000 2005 2010 2015
0

10

20

30
Short-term interest rate

Czech Republic
Hungary
Norway
Sweden
UK

2000 2005 2010 2015
-0.4

-0.2

0

0.2

0.4

0.6
National currency per euro

Figure 1: Short-term interest rates (left) and exchange rates (right) in five European countries.
Exchange rates are measures percentage deviations from 1996Q1 levels. Source: OECD and
Eurostat.

financial crisis and have remained low since then. However, there is some heterogeneity

across countries. Interest rates in Hungary and Norway, for instance, have declined below one

percent only towards the end of our sample. In our analysis below we consider values of 0.5

and 1 percent as a threshold below which the effective zero lower bound is likely to impact

monetary policy. Exchange rates fluctuate strongly during the sample period and there is

also considerable heterogeneity.

In the first step of our analysis we obtain a measure of output innovations in the euro area.

Specifically, in order to a capture unanticipated growth innovations (“growth shocks”) we fit

an AR(4) process on the time series for quarterly output growth in the euro area and use the

estimated innovations to this process as our shock measure. This measure is semi-structural

because we remain agnostic as regards to the underlying sources of the growth innovations.3

Figure 2 shows the time series for euro area output growth in the left panel. The global

financial crisis stands out, but there is also an extended period of negative output growth

during 2011–2013. The right panel of Figure 2 shows the corresponding growth innovations.

2.2 Evidence on spillovers

We now explore how growth innovations in the euro area impact neighboring countries in

Europe, that is, we estimate the extent of spillovers. For this propose we rely on local

3In principle it is possible to conduct our analysis at the level of structural innovations, too. This requires,
however, more restrictive identification assumptions than what seems necessary given the purpose at hand.
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Figure 2: Quarterly GDP growth (left) and growth innovations (right) in the euro area.
Growth rates are annualized. Growth innovations are obtained by fitting a AR(4) model on
the time series for output growth. Data source: OECD.

projections (Jordá, 2005). We relate the outcome variable in neighboring country i, xi,t,

to growth innovations in the euro area, εt, a country fixed effect, and a number of control

variables, Zi,t, including the lagged realization of the outcome variable.4

Local projections permit to account for non-linear effects in the international transmission

of shocks. A first aspect in this regard is that the impact of positive and negative shocks may

differ, for instance, because the effective lower bound constrains monetary policy asymmetri-

cally. Specifically, as in Kilian and Vigfusson (2011), we split the euro area growth shocks, εt,

according to their sign and include both as distinct regressors. Formally, our model is given

by:

xi,t+h = αi,h + ψ+
h ε

+
t + ψ−h ε

−
t + γZi,t + ui,t+h , (1)

where a positive shock is defined as ε+
t = εt if εt ≥ 0 and 0 otherwise, and similarly for

negative shocks. Here t + h captures the horizon of the response under consideration given

a shock in period t. We estimate the projection (1) with OLS and consider h = 0 . . . 8. The

estimated coefficients ψ±h represent the impulse response of the outcome variable h periods

after the shock’s initial impact. The superscripts + and − refer to the response to positive

4The estimated shocks ε̂t are generated regressors in the local projection. Pagan (1984) shows that the stan-
dard errors on the generated regressors are asymptotically valid under the null hypothesis that the coefficient
is zero; see also the discussion in Coibion and Gorodnichenko (2015).
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Figure 3: Adjustment to euro area growth shock in the euro. Solid lines indicate point
estimates, dashed lines indicate 95 percent confidence bounds.

and negative shocks, respectively.

To set the stage Figure 3 shows the adjustment in the euro area to a euro area growth

shock. Here and in what follows, solid lines represent impulse response functions while dashed

lines indicate 95 percent confidence intervals.5 The horizontal axis measures time in quarters.

The vertical axis measures the deviation from the pre-shock level for output (top panel)

and the interest rate (bottom panel). In the first column we show results from the linear

model, that is, when we lump together positive and negative growth shocks. The middle

column shows the response to a positive growth shock, ψ+
h , while the right column shows the

response to a negative shock, ψ−h .

We find that growth shocks raise euro area output, and persistently so. At the same time,

we observe that short term interest rates increase in response to the shock, although in this

case the adjustment dynamics are more hump-shaped. Comparing the results for the linear

model with the results for the specification which allows for differential effects of positive and

5We project output growth on the shock and report cumulated impulse responses.

7



0 5 10
0

1

2

3

O
ut

pu
t

Linear model

0 5 10
-5

0

5
Positive shock

0 5 10

-6

-4

-2

0
Negative shock

0 5 10

-0.05

0

0.05

0.1

P
ol

ic
y 

ra
te

0 5 10
-0.5

0

0.5

1

0 5 10
-1

-0.5

0

0.5

0 5 10
-2

-1

0

1

E
xc

ha
ng

e 
ra

te

0 5 10

-4

-2

0

0 5 10

-2

0

2

0 5 10
-0.2

0

0.2

N
et

 e
xp

or
ts

0 5 10

-0.2
0

0.2
0.4

0 5 10
-0.5

0

0.5

Figure 4: Adjustment to euro area growth shock in 5 neighboring countries of the euro area
(Czech Rep, Hungary, Sweden, UK and Norway). Solid lines indicate point estimates, dashed
lines indicate 95 percent confidence bounds.

negative shocks, we find that differences are moderate. Positive growth shocks seem to have

a more lasting effect that negative growth shock. Monetary policy, on the other hand, tends

to adjust rates more aggressively in response to negative growth shocks.

Figure 4 provides evidence of how the euro area growth shock spills over to the five

neighboring countries in our sample. Again, the figure reports results from the linear model

(left column) and the model which distinguishes positive (middle) and negative (right) shocks.

The figure reports the impulse response of four variables that are particularly informative

about the nature of the international transmission mechanism. The response of output is

shown in the first row, suggesting that spillovers from the euro area onto its neighbouring

economies are generally very sizeable. Roughly speaking, the output effect of an euro area

growth shock on output in the neighboring countries amounts to about 70 percent of the
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effect in the euro area itself (see Figure 3).

We find that policy rates are raised in response to positive spillovers, and reduced in

response to negative spillovers, although in the latter case the effect is not significant. Also

the behavior of the exchange rates is not entirely symmetric. We find, in response to positive

shocks, that the exchange rate appreciates (declines), but only insignificantly so. In response

to negative spillovers, instead, we find a significant depreciation of the currency—in line with

the notion that the exchange rate acts as a shock absorber.

The last row of Figure 4 shows the response of net exports (in percent of GDP). They

increase in response to positive shocks, albeit insignificantly, but do not decline in response

to negative shocks. The joint dynamics of the exchange rate and net exports in response to

negative shocks are thus consistent with the received wisdom according to which a currency

depreciation helps to stabilize net exports in the face of an external shock.

2.3 Spillovers at the effective lower bound

We now turn to the issue of whether the effective lower bound impacts exchange rate dynamics

at the effective lower bound. For this purpose, we condition the effects on the possibility that

interest rates are sufficiently low for the effective lower bound to constrain monetary policy.

Here we follow Ramey and Zubairy (2018). Specifically, we define the indicator variable Ii,t−1

which assumes a value of 1 whenever the short-term interest rate in period t−1 is larger than

a pre-specified threshold value, and a value of zero if (lagged) short-term rates are below the

threshold. Formally, our regression model is given by

xi,t+h = αi,h + Ii,t−1

[
ψ+
A,hε

+
t + ψ−A,hε

−
t

]
(2)

+(1− Ii,t−1)
[
ψ+
B,hε

+
t + ψ−B,hε

−
t

]
+ γZi,t + ui,t+h

Here Ii,t−1 = 0 indicates that the adjustment dynamics are governed by the effective lower

bound and captured by the coefficients ψ+
B,h and ψ−B,h, respectively. Coefficients ψ+

A,h and

ψ−A,h, instead, represent the impulse responses in “normal times”.

Figure 5 shows results for two alternative values of the threshold that we use to define the

indicator variable. In each instance we require policy rates to be below the threshold for Ii,t−1
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Figure 5: Response to negative euro area growth shock in 5 neighboring countries of the euro
area. Notes: Red line indicate response when ELB binds in both, euro area and neighboring
country. Here we consider only the response to negative growth shocks.

to be zero—both the euro area and the neighboring country in question. In the left column

results are shown for a threshold value of 0.5 percent, in the right column the threshold is 1

percent. In the first case some 9 percent of our observations qualify as ELB episodes, in the

second case the fraction increases to approximately 18 percent.

The blue solid line represent the point estimate for normal times, ψ−A,h, since we focus

throughout on the effect of adverse shocks (as before, dashed lines indicate 95 percent con-

fidence intervals). The red lines, in turn, represent the point estimate for the ELB episodes,

ψ−A,h. We find that responses differ depending on whether the ELB binds or not. In particu-

lar, at the ELB we find output spillovers to be weaker and we find that policy rates are not

declining. Instead, we find that the exchange rate tends to depreciate more strongly during

ELB episodes and that net exports increase more strongly.
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The difference between ELB and normal times is less stark in the right column, as we

consider a less restrictive threshold value. However, also in the left column the responses

for the ELB are often within the confidence bounds of what we find for normal times. Our

main finding regarding the ELB is thus that it does not fundamentally alter the impact of

external shocks. Overall, we find that adjustment dynamics are consistent with the notion

that flexible exchange rate provide some insulation in the face of external shocks—even as

the ELB constrains monetary policy.

3 A New Keynesian two-country model

We consider a tractable, if stylized open economy model. There are two countries, Home and

Foreign, that have identical structures. They differ, though, in terms of size, and monetary

policies, and the shocks that they are exposed to. In terms of size we assume that the

domestic economy is generically small. Still, we explicitly model the structure of both Home

and Foreign, because the specific developments in Foreign impact Home through both trade

and financial markets.6

The structure of the model is similar to the model which we put forward in earlier work

of ours on which we draw in our exposition (Corsetti et al., 2017). The novel aspect of the

current paper is that we consider the possibility that prices of domestic exporters are sticky in

the currency of the foreign country, the “dominant currency”. In this regard our specification

follows Casas et al. (2017). We also abstract from the fiscal sector. The main building blocks

of the model are standard. In the following, we thus provide a compact exposition of the

model while focusing on Home. When necessary, we refer to Foreign variables by means of

an asterisk.

3.1 Households

There is a representative household in each country. Letting Ct denote a consumption basket

(defined below) and Ht labor supply, the objective of the household is to maximize expected

6This explicit consideration of Foreign sets apart our exercise from the typical treatment of a small open
economy. Apart from this, Home is identical to the small open economy of Gaĺı and Monacelli (2005), except
that we allow for government consumption, and for tractability we restrict preferences to log-utility and assume
that the trade-price elasticity is unity throughout (Cobb-Douglas case).
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life-time utility

Et

∞∑
k=0

(ξt+kβ
k)

(
lnCt+k −

H1+ϕ
t+k

1 + ϕ

)
, (3)

β ∈ (0, 1) is the discount factor and ξt is a unit-mean shock to the time-discount factor, a

“demand shock” for short. ϕ > 0 is the inverse of the Frisch elasticity of labor supply, and

Et is the expectations operator.

In our baseline, the household trades a complete set of state-contingent securities with

the rest of the world.7 Letting Xt+1 denote the payoff in units of domestic currency in period

t + 1 of the portfolio held at the end of period t, the budget constraint of the household is

given by

Et {ρt,t+1Xt+1} − Xt = (WtHt + Υt)− Tt − PtCt.

Here ρt,t+1 is the nominal stochastic discount factor. Wt is the nominal wage. Υt are the

domestic firms’ nominal profits. Tt are lump-sum taxes. Pt is the price index for the final

consumption basket. The components of the consumption baskets are traded across borders.

The baskets consist of bundles CH,t and CF,t of, respectively, Home and Foreign-produced

intermediate goods. The final consumption basket Ct (C∗t ) is produced using the following

aggregation technology

Ct =
C

(1−(1−n)υ)
H,t C

(1−n)υ
F,t

(1− (1− n)υ)1−(1−n)υ((1− n)υ)(1−n)υ
, (4)

C∗t =
C∗H,t

nυC∗F,t
(1−nυ)

(nυ)nυ(1− nυ)1−nυ . (5)

Here υ ∈ [0, 1] measures the home bias in consumption.8

7We assume complete markets to ensure analytical tractability. By means of numerical simulations we
verify that the main results of our analysis are unchanged if we allow for international trade in non-contingent
bonds only. Note that our setup implies unitary elasticities for intertemporal subsitution as well as for trade.
Differences between complete and incomplete markets may become larger for elasticities sufficiently below
unity, and/or in the presence of non-stationary shocks or “news shocks” (Corsetti et al., 2008).

8This specification of home bias follows Sutherland (2005) and De Paoli (2009). With υ = 1, there is no
home bias: if the relative price of foreign and domestic goods is unity, Home’s consumption basket contains a
share n of Home-produced goods, and a share of 1 − n of imported goods. A lower value of υ implies that the
fraction of domestically produced goods in final goods exceeds the share of domestic production in the world
economy. If υ = 0, there is full home bias and no trade across countries.
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The bundles of Home- and Foreign-produced goods are defined as follows

CH,t =

[(
1

n

) 1

ε
∫ n

0
CH,t(j)

ε−1

ε dj

] ε

ε−1

, CF,t =

[(
1

1− n

) 1

ε
∫ 1

n
CF,t(j)

ε−1

ε dj

] ε

ε−1

, (6)

where CH,t(j) and CF,t(j) denote differentiated intermediate goods produced in Home and

Foreign, respectively, and ε > 1 measures the elasticity of substitution between intermediate

goods produced within the same country.

In maximizing utility, the household takes prices as given. Let PH,t(j) and PF,t(j) denote

the domestic currency price of a generic domestically produced and a generic import good,

respectively, the price indices for the bundle of domestically produced goods and for imported

goods, respectively, are given by

PH,t =

[
1

n

∫ n

0
PH,t(j)

1−εdj

] 1

1−ε

, PF,t =

[
1

1− n

∫ 1

n
PF,t(j)

1−εdj

] 1

1−ε

. (7)

We let P ∗H,t(j) denote the foreign-currency price that the producer in Home charges for its

good in Foreign let P ∗H,t be a price index defined analogously to PH,t. Let Et be the nominal

exchange rate measured as the price of foreign currency in terms of domestic currency. A rise

in Et, thus, marks a nominal depreciation from Home’s perspective. The law of one price does

not necessarily hold, as Home’s export prices may be sticky in foreign currency. We define

Mt as the resulting law-of-one-price gap for domestic goods such that:

MtPH,t = EtP ∗H,t. (8)

The reverse is not true, since we consider a “dominant currency paradigm” and assume that

the dominant currency is Foreign’s currency. For imported goods, the law of one price holds.

PF,t = EtP ∗F,t. (9)

The consumer price indexes in Home and Foreign are given by

Pt = P
1−(1−n)υ
H,t P

(1−n)υ
F,t , (10)

P ∗t = P ∗H,t
nυ P ∗F,t

1−nυ. (11)
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We define the Home terms of trade, St, as the price of imports in Home relative to the price

of exports, both measured in foreign currency (“dollars”):

St =
P ∗F,t
P ∗H,t

=
EtP ∗F,t
MtPH,t

(12)

A rise in St marks a depreciation of the Home terms of trade (Home goods becoming relatively

cheaper).

The household’s problem defines the households’ demand function for Foreign-produced

and Home-produced goods. Domestic demand for a generic intermediate good produced in

Home is given by

Y D
t (j) =

(
PH,t(j)

PH,t

)−ε(PH,t
Pt

)−1

(1− (1− n)υ)Ct, (13)

while demand from the rest of the world

Y D∗
t (j) =

(
P ∗H,t(j)

P ∗H,t

)−ε(
P ∗H,t
P ∗t

)−1

(1− n)υC∗t . (14)

3.2 Firms

Intermediate goods producers sell under monopolistic competition and use a production func-

tion that is linear in labor:

Yt(j) = Ht(j), (15)

where Ht(j) denotes labor services employed by firm j ∈ [0, n] in period t.

We assume that price setting is constrained exogenously à la Calvo. In each period, only a

fraction of intermediate good producers (1−α) may adjust their price. Regarding the pricing

of exports, we consider two alternative assumptions. In the first scenario, we assume producer

currency pricing (PCP): export prices are given by PH,t(j)
∗ = PH,t(j)/Et, that is the law of

one price holds for exports and Mt = 1. Hence, in this case, for a given value of PH,t(j) the

export price is determined by the exchange rate.

Alternatively, there is a dominant currency paradigm. In this case, we assume that exports

are invoiced in foreign currency. In this case when firm j has the opportunity, it sets PH,t(j)
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and PH,t(j)
∗ to maximize the expected discounted value of net profits:

max
PH,t(j),PH,t(j)∗

∞∑
k=0

αt+kEtρt,t+k
{
PH,t(j)Y

D
t+k(j) + Et+kP ∗H,t(j)Y D∗

t+k(j)−Wt+kHt+k(j)
}

subject to the demand functions (13) and (14), and the production function (15). Domestic

households own the firms, so profits are discounted with the domestic households’ stochastic

discount factor.

3.3 Monetary policy, market clearing and equilibrium

Monetary policy is conducted by adjusting the short-term nominal interest rate:

Rt ≡ 1/Etρt,t+1.

The monetary regime will be defined further below.

In equilibrium, firms and households optimally choose prices and quantities subject to their

respective constraints and initial conditions while markets clear. At the level of intermediate

goods we have Yt(j) = Y D
t (j) + Y D∗

t (j). Labor markets clear if

Ht =

∫ n

0
Ht(j)dj. (16)

This means that, in equilibrium,

Ht = ∆H,t

(
PH,t
Pt

)−1

(1− (1− n)ν)Ct + ∆∗H,t

(
P ∗H,t
P ∗t

)−1

(1− n)νC∗t .

Here ∆H,t and ∆∗H,t are measures of price dispersion, with

∆H,t =
1

n

∫ n

0

[
PH,t(j)

PH,t

]−ε
dj and ∆∗H,t =

1

n

∫ n

0

[
P ∗H,t(j)

P ∗H,t

]−ε
dj.

And analogously for Foreign. Finally, the markets for all securities have to clear in equi-

librium.
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3.4 GDP

GDP at market prices (per capita) is given by

1

n

[∫ n

0
PH,t(j)Y

D
H,t(j)dj +

∫ n

0
EtP ∗H,t(j)Y D∗

H,t (j)dj

]
We will report two notions of GDP. One is nominal GDP deflated by domestic CPI, Y c

t , the

other sums quantities, and is labeled Yt.

Real GDP in consumption units (or “command-basis GDP”) is given by

PtY
c
t =

1

n

[∫ n

0
PH,t(j)Y

D
H,t(j)dj +

∫ n

0
EtP ∗H,t(j)Y D∗

H,t (j)dj

]
Rearranging, and using the demand functions, this gives

Y c
t = [1− (1− n)ν]Ct +Qt(1− n)νC∗t ,

where Qt := EtP ∗t /Pt is the real exchange rate. Note that Qt = (StMt)
1−(1−n)ν .

The alternative definition of GDP (quantities) defines an index for aggregate output as

Yt =
(∫ 1

0 Y
ε−1

ε

t (j)dj
) ε

ε−1

.9 Using the demand functions, we obtain

Yt =

(
PH,t
Pt

)−1

(1− (1− n)υ)Ct +

(
P ∗H,t
P ∗t

)−1

(1− n)υC∗t (17)

3.5 Small open economy

From here onward, we will focus only on the limiting case n→ 0. The Foreign consumption

basket will almost exclusively contain Foreign-produced goods. Consumer and producer price

level in Foreign, therefore, will coincide. Effectively, the Foreign economy operates like a

closed economy. From the perspective of the small open Home economy, Foreign can be an

important source of shocks, transmitted across borders via financial markets and trade.

9Up to first order, this is the same as simply integrating over the goods (summing quantities).
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4 Linear approximation

This section presents linear approximations of the equilibrium conditions of the model around

a deterministic and symmetric zero-inflation steady state. As before, Foreign variables are

indexed with an asterisk. Small letters generally refer to log deviations of the variable from

its steady-state value.

4.1 Foreign

Since Foreign operates like a closed economy, we can study the equilibrium dynamics of its

variables in isolation. The only shock that affects Foreign is the Foreign demand shock ξ∗t ,

the law of motion of which will be specified later.

The consumption Euler equation of the Foreign household gives rise to the dynamic IS

equation:

y∗t = Ety
∗
t+1 − (r∗t − Etπ∗t+1 + Et∆ξ

∗
t+1). (18)

where r∗t is the Foreign nominal interest rate, π∗t the Foreign inflation rate and ∆ marks the

difference operator—the Foreign demand shock is additive to the real rate of interest. Ac-

cording to this equation, Foreign output, y∗t , is increasing in expected output, and decreasing

in the real interest rate, reflecting the fact that residents optimally smooth consumption over

time. All else equal, a lower realization of ξ∗t (a lower preference for consumption today in

Foreign) raises Et∆ξ
∗
t+1 := Etξ

∗
t+1 − ξ∗t , which means that Foreign output falls.

The evolution of Foreign prices is determined by the New Keynesian Phillips curve

π∗t = βEtπ
∗
t+1 + κ (1 + ϕ) y∗t . (19)

κ := (1−α)(1−αβ)/α measures the slope of the Phillips curve. The larger α, the more rigid

are prices and the less will a change in Foreign marginal costs transmit to Foreign inflation.

We abstract from productivity shocks, so marginal costs are given by the wage. The larger

ϕ, the less elastic the labor supply and the more wages (and, thus, marginal costs) rise with
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a rise in production. Inflation is defined as the change in the price level, p∗t ,

π∗t = p∗t − p∗t−1. (20)

The last equation for Foreign is an instrument rule for the foreign central bank that

describes the behavior of Foreign monetary policy in “normal times”:

r∗t = φππ
∗
t − Et∆ξ∗t+1. (21)

Here, φπ > 1 is the response of the interest rate to inflation. We nonetheless allow for mone-

tary policy in Foreign to be temporarily constrained, in which case it keeps the interest rate at

the steady-state value. Note that, in order to ensure that this constraint is economically bind-

ing, we abstract from issues related to forward guidance, the effectiveness of which requires

some degree of credibility of policy announcements. By the same token, we also abstract from

non-conventional balance sheet policies, such as Quantitative Easing.

Observe that, in our model specification, as long as the Foreign central bank can pursue

rule (21), the demand shock in Foreign has no effect on foreign inflation or output. When

monetary policy is constrained, instead, the foreign demand shock will affect foreign output

and inflation.

4.2 Home

Given Foreign variables, the laws of motion for the domestic demand shock, ξt, and the

government spending shock in Home, a description of the Home economy rests on the same

three equations of the canonical New-Keynesian model spelled out for Foreign: a dynamic

IS-relationship, a Home Phillips curve, and a specification of monetary policy. In addition,

a characterization of equilibrium will also require equations capturing asset pricing and the

determination of the terms of trade.

The dynamic IS-relation in Home is derived by combining the first-order condition for

consumption and saving of Home households with the Home goods-market clearing condition,
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the risk-sharing condition and the definition of the Home consumer-price index:

yt = Etyt+1 −
(
rt − Et(πH,t+1 + υ∆mt+1) + (1− υ)Et∆ξt+1 + υEt∆ξ

∗
t+1

)
. (22)

yt, is Home output, rt the nominal interest rate in Home, πH,t Home producer-price inflation,

and mt is the law-of-one-price gap:

mt = et + p∗H,t − pH,t. (23)

The term in government spending has a negative sign since, holding constant output, higher

government spending means lower consumption. The terms involving the Home and Foreign

demand shocks are additive to the Home real rate of interest (defined using Home producer

price inflation). All else equal, a lower realization of either ξt or ξ∗t (a stronger preference

for postponing consumption to the future in Home or Foreign) is recessionary. Note that

openness (υ) plays an important role here. If the Home economy does not exhibit home

bias in consumption, υ = 1, the Home demand shock will not appear, and only the Foreign

demand shock matters. With home bias, instead, both Home and Foreign demand shocks

have a bearing on the IS relation.

The Home New Keynesian Phillips curve links Home producer-price inflation to expected

inflation and marginal costs:

πH,t = βEtπH,t+1 + κ [(1 + ϕ) yt + υmt + υ(ξt − ξ∗t )] (24)

As for Foreign, Home marginal costs depend on the Home wage. The wage rises with demand

for the domestic good. Hence it is increasing in output. In addition, the wage will depend on

preference shocks affecting the relative desire of Home and Foreign households to consume in

the current period.

Export-price inflation differs across pricing scenarios. Under DCP we have

π∗H,t = βEtπ
∗
H,t+1 + κ [(1 + ϕ) yt − (1− υ)mt − υ(ξ∗t − ξt)] . (25)

Alternatively, under PCP we have from the law of one price for exports: π∗H,t = πH,t −∆et.
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From (12), linearizing the Home terms of trade we have:

st = et + p∗t −mt − pH,t. (26)

Foreign being large, the Foreign consumer price level equals the Foreign producer price. The

law of one price holds for imports: pF,t = et+p∗t (recall that et, the nominal exchange rate, is

defined as the price of foreign currency in units of domestic currency, and pH,t is the producer

price level in Home). Note that, by definition,

πH,t = pH,t − pH,t−1. (27)

We can write risk sharing condition as follows

ct − ξt = (1− υ)(st +mt) + c∗t − ξ∗t . (28)

Combining good market clearing (17) with (28), we obtain

yt = st + y∗t + (1− υ) (ξt − ξ∗t ) + (1− υ)mt. (29)

In equilibrium, Home output relates positively to the terms of trade, Foreign output, and the

demand shock in relative terms.

4.2.1 Monetary regimes in Home

Since we are interested in understanding the role of the exchange rate as a shock absorber

in relation to constraints on monetary policy, we solve the model under alternative monetary

and exchange rate regimes for Home, focusing on three scenarios.

Flexible exchange rate and inflation targeting.

In our first scenario, monetary policy in Home operates under a flexible exchange rate regime

and pursues an inflation target. Specifically, we impose the targeting rule

πH,t = 0. (30)
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This simple rule commands the central bank adjust the policy rate rt in order to stabilize

inflation.

Flexible exchange rate – rule constrained by the zero lower bound on interest rates.

In our second scenario, we allow for the fact that, under the regime specified above, monetary

policy can become constrained further if shocks cause the natural rate to become too low

to be matched by short-term policy (nominal) rates (given inflation expectations). In order

to capture this scenario, we will assume that for some time Home nominal interest rates do

not react to shocks. Thereafter, Home monetary policy implements the targeting rule (30).

It is worth stressing that this way of conducting monetary policy is not optimal given this

zero lower bound-type constraint. Optimal policy would require commitment—in particular,

forward guidance. This choice of suboptimal policy is intentional, as we are interested in

reconsidering the classic notion of flexible exchange rates providing insulation against shocks

when monetary policy is not necessarily efficient.

Fixed exchange rate

In our third and last scenario we consider a regime of permanently (hence credibly) fixed

exchange rates for Home. As far as macroeconomic stabilization is concerned, this credible

peg is equivalent to membership in a currency union—we can refer to the two regimes inter-

changeably. Formally, Home monetary policy adjusts interest rates so as to make sure that

for all periods

et = 0. (31)

In doing so, it gives up monetary autonomy. In equilibrium, by uncovered interest parity,

when the nominal exchange rate is fixed, Home’s interest rate follows the Foreign rate one-

to-one.
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4.2.2 Exchange rate dynamics

For future reference we also note that the uncovered parity condition will be satisfied in

equilibrium:10

rt − r∗t = Et∆et+1. (32)

Below, we derive the equilibrium exchange rate as a function of policy rates and inflation by

expanding the uncovered interest rate parity condition (32) as follows:

et − (pH,t−1 − p∗t−1) = Et(et+1 − pH,t + p∗t ) + (r∗t − rt + πH,t − π∗t ).

This expression can be iterated forward, using the fact that, under our assumptions, the terms

of trade, interest rates, and inflation rates are all stationary.11 Rearranging terms as in Engel

(2014), we have that

et = Et

∞∑
k=0

(r∗t+k − rt+k + πH,t+k − π∗t+k) + (pH,t−1 − p∗t−1). (33)

That is, in equilibrium, today’s nominal exchange rate depends on two terms: the sum of

future gaps in real interest rates (first part) and the lagged terms of trade (second part).

4.3 Equilibrium

Given initial conditions for foreign prices, (p∗−1), and a law of motion for the foreign demand

shock (ξ∗t ), the foreign variables (y∗t , π
∗
t , p
∗
t , r
∗
t ) are determined by equations (18) – (20) and a

specification for Foreign monetary policy such as (21).

Given initial conditions for Home producer prices and the terms of trade, (pH,−1, st−1), a

law of motion for the domestic demand shock (ξt), and of fiscal policy (ĝt), as well as the equi-

librium law of motions (y∗t , π
∗
t , p
∗
t , r
∗
t , ξ
∗
t ) for Foreign, the Home variables (yt, πH,t, pH,t, st, et, rt, r

n
t )

are determined by equations (22)–(29), and a specification of monetary policy such as (30)

or (31).

10The condition can be derived combining equations (18), (22), (26), and (29).
11The terms of trade converge back to the steady state in the long run because of complete financial markets

and the assumption that the shock is temporary.
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5 Spillovers and the exchange-rate regime

This section studies the transmission of a negative Foreign demand shock, and how this

depends on a) the Home monetary regime, and b) the currency of invoicing (PCP vs. DCP).

5.1 Analytical results – natural rates and levels of output

We start by presenting analytical results for the Home natural rates of interest and natural

levels of output under the two invoicing regimes.

5.1.1 Producer currency pricing

Under PCP, the natural level of output in Home (that would prevail under flexible prices in

Home) is given by

ynt =
ν

1 + ϕ
ξ∗t . (34)

The corresponding natural rate of interest is given by

rnt = − υϕ

1 + ϕ
Et∆ξ

∗
t+1. (35)

These results hold irrespective of the monetary response in Foreign.

5.1.2 Dominant currency pricing

The natural level of output in Home is given by

ynt =
υ

1 + ϕ
ξ∗t . (36)

Not surprisingly, the natural level of output is not affected by the invoicing regime, whatso-

ever: equation (34) is the same as equation (36). What is affected by the invoicing regime,

however, is the natural rate of interest. Under DCP, the Home natural rate of interest is

given by

rnt = υEt∆y
∗
t+1 −

υ

1 + ϕ
[(1 + ϕ) + ϕ(1− υ)]Et∆ξ

∗
t+1. (37)

Note that there are two terms: one involving Foreign’s output level, and one involving the

foreign shock.
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If Foreign can stabilize its output level perfectly, y∗t = 0 (the shock does not move natural

output in Foreign). In this case, as long as ϕ > 0, the natural rate reacts more strongly to

the shock under DCP than under PCP (compare (37)). In other words, unambiguously, the

Home central bank would need more wiggle-room in normal times under DCP.

The response of the Home natural rate to the Foreign shock is not independent of the

Foreign central bank’s monetary policy, however. There is also a direct demand term. If

Foreign does not perfectly stabilize output in the face of the demand shock today, the first

term mitigates the impact of the Foreign shock on the natural rate. An expected future

recovery in Foreign would go in line with more domestic demand, and thus, a higher natural

rate.

5.2 Analytical results – global recession

Here we take up the global recession scenario of our earlier work, Corsetti et al., 2017. That

work has analyzed international spillovers for producer currency pricing under fixed and

flexible exchange rates. Here, we focus on the extent to which the insulation properties of

flexible exchange rates differ depending on the invoicing regime, that is, depending on whether

there is producer-currency pricing or dominant-currency pricing. To the extent that there is

overlap, the exposition here closely follows our earlier work.

For now, we focus on the mother of all shocks, a global demand shock that leads the large

foreign economy to the effective lower bound.

We study the transmission of a negative Foreign demand shock, ξ∗t < 0. The demand

shock follows a Markov structure: in the initial period, the shock takes on a value ξ∗L < 0—

“L” standing for low. Each period thereafter, with probability µ ∈ (0, 1), ξ∗t will remain at

this level for another period. Otherwise, the shock permanently reverts to the steady-state

level of ξ∗t = 0. To model the “zero lower bound-scenario,” we assume that the respective

interest rate(s) in Home and/or Foreign stay/stays at the steady-state level while the shock

lasts. That is, rt = 0 and/or r∗t = 0 while xt = xL. Thereafter, policy is assumed to

resume rule-based behavior.12 We will exclusively focus on fundamental equilibria. That is,

12The reason for invoking constant interest rates rather than modeling the ELB explicitly is purely exposi-
tional. The assumption saves a constant term in many of the equations that follow.
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we exclude equilibria that arise from self-fulfilling beliefs. Therefore, we assume throughout

that parameters of the model are such that the economy satisfies the conditions for local

determinacy.

5.2.1 Foreign

Assuming that Foreign aims to track its natural rate whenever feasible, Foreign evolves just

like the closed economy in Woodford (2011). Output and inflation in Foreign inherit the

Markov property of the Foreign shock. That is, they will take on the same values as long as

the shock lasts and they will revert to zero once the shock ends. The impact of the shock on

output in Foreign is given by

y∗L =
(1− βµ)(1− µ)

(1− βµ)(1− µ)− µκ(1 + ϕ)︸ ︷︷ ︸
:=1/χ

ξ∗L. (38)

The expression in the denominator is positive as we only consider determinate equilibria. It is

important to note here that the coefficient multiplying the shock, 1
χ is larger than one, and is

increasing in the persistence of the shock µ. In words, because the ELB constrains monetary

policy, output falls disproportionately in the shock (recall that we assume ξ∗L < 0). The effect

tends to be stronger, the more persistent the shock is and the longer Foreign monetary policy,

thus, remains constrained.

Foreign inflation correspondingly becomes negative in response to the shock:

π∗L =
κ(1 + ϕ)(1− µ)

(1− βµ)(1− µ)− µκ(1 + ϕ)︸ ︷︷ ︸
>0

ξ∗L. (39)

For Home, these developments in Foreign mean depressed foreign demand as well as high

global real interest rates. The extent to which the Foreign developments translate into losses

of Home output, then, will crucially depend on Home monetary policy and on the invoicing

regime.
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5.2.2 Analytical results for PCP case

We start with producer currency pricing.

Flexible exchange rate and unconstrained natural rate policy in Home

Following the steps sketched in Corsetti et al., 2017, the Home natural rate of interest falls:

rnL =
υϕ

1 + ϕ
(1− µ)ξ∗L < 0. (40)

Home natural output also falls:

ynL =
υ

1 + ϕ
ξ∗L. (41)

If Home monetary policy tracks the natural rate, the Home output level will track this natural

level of output. Under flexible exchange rates there is considerable insulation from the Foreign

shock. Home output falls much less than Foreign output.

Key to this insulation result are the movements in the terms of trade and the nominal

exchange rate. The terms of trade in Home unambiguously weaken (st increases) as ξ∗L drops:

sL = −
[

1

χ
− 1 + ϕ(1− υ)

1 + ϕ

]
︸ ︷︷ ︸

<0

ξ∗L. (42)

Hence, Home-produced goods become cheaper. This terms-of-trade adjustment reflects the

ability of Home policymakers to stabilize domestic output at the natural level. To see this,

consider equation (29): in equilibrium, the demand for domestic goods increases one-for-one

with the depreciation of the terms of trade. This reflects two effects. First, on the trade side:

There is expenditure switching towards domestic goods when their relative price declines.

Second, on the financial side: to the extent that there is home bias in consumption, as the

terms of trade depreciate, the price of the Home consumption basket declines relative to For-

eign’s. Efficient risk sharing implies that domestic consumption rises relative to consumption

in the rest of the world in this case.

The depreciation of the terms of trade, in turn, is the result of the movements of the
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nominal exchange rate, et. We obtain

∆et = ∆st − π∗t . (43)

We know that the terms of trade jump on impact in response to the shock and then take on

a constant value, while Foreign inflation is negative as long as the shock lasts. The above

expression provides a clear illustration of the dual role of the nominal exchange rate as a shock

absorber. First, the movement in the nominal exchange rate perfectly insulates the domestic

economy from the Foreign deflationary crawl induced by the savings shock (π∗L < 0). The

nominal exchange rate depreciates (rises) one-for-one with the continuing fall in Foreign’s

price level, and precisely at the rate of Foreign disinflation π∗L < 0. Second, when the shock

hits, the nominal exchange rate depreciates in excess of the Foreign deflationary crawl, so as

to bring about the depreciation of the terms of trade required to sustain the natural level of

output.

Flexible exchange rate and ELB in Home

Now assume that Home policy rates remain constant at their steady-state level as long as

ξ∗t = ξL. In this scenario, not surprisingly, domestic output falls by more than in the previous

case:

yL =
(1− µ)(1− βµ)− µκ

(1− µ)(1− βµ)− µκ(1 + ϕ)
υξ∗L. (44)

Again, we focus on parameters that imply a locally unique equilibrium—the parameters are

such that both the numerator and the denominator in (44) are positive.

At the ELB, the Home monetary authorities no longer control inflation. The solution for

Home producer-price inflation is given by:

πH,L =
κϕ(1− µ)

(1− µ)(1− βµ)− µκ(1 + ϕ)
υξ∗L. (45)

Domestic producer price inflation (zero in the previous scenario) now falls in response to the

recession in the rest of the world; the more so, the more open the economy is. The temporary
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constraint on Home monetary policy means that Home is no longer insulated from Foreign’s

deflationary crawl.

Yet, on the positive side, observe that in response to the Foreign demand shock, Home

output will always fall by less than Foreign output (compare equations (44) and (38)). By

the same token, the rate of deflation will be lower in Home than in Foreign (π∗L < πH,L < 0,

compare (39) and (45)). This is where the specific role of a floating exchange rate comes into

play, to deliver some degree of insulation, even as the ELB binds. Specifically, the solution

for the terms of trade is:

sL =
−µκ [1 + ϕ(1− υ)]

(1− µ)(1− βµ)− µκ(1 + ϕ)
ξ∗L. (46)

Similar to the case in which monetary policy is not constrained, the Home terms of trade

unambiguously depreciate in response a drop in ξ∗t (sL increases). This result is remarkable,

given the strong fall in foreign output and inflation.

Nominal exchange rate flexibility is pivotal for this result. The nominal exchange rate

(assuming, as above, that the shock strikes first in period 0) is:

eELBk =
µ(πH,L − π∗L)

1− µ
+ (k + 1) · (πH,L − π∗L) . (47)

The above expression holds for any period k in which the shock is still active (k = 0, 1, 2 . . .

indexes the time since the start of the crisis). Since the deflationary drift in Home is always

smaller than abroad, the nominal exchange rate unambigously depreciates, eELBk > 0; but

the depreciation is less than absent the ELB in Home.

Exchange-rate peg

When Home monetary policy maintains an exchange rate peg, in equilibrium the Home nom-

inal interest rate has to move one-to-one with Foreign’s, rt = r∗t . One can show that the

terms of trade evolve according to

st = δst−1 +
κψ [1 + ϕ(1− υ)]

1− βψ[δ + µ]︸ ︷︷ ︸
:=Φ

ξ∗L. (48)
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Here ψ = [1 + β + κ(1 + ϕ)]−1 < 1, δ := 1−
√

1−4βψ2

2ψβ , with 0 < δ < 1, and Φ ∈ (0, 1). The

expression above shows that an exchange-rate peg gives a fundamentally different response

in Home to the recessionary shock in Foreign: the terms of trade unambiguously appreciate

and Home loses competitiveness.

5.3 Analytical results for DCP case

Analytical results for dominant currency pricing to be added ... [fixed fx scenario

same as above]

5.4 Model simulations

We now turn to model simulations in order to compare the adjustment of the domestic

economy to a saving shock in Foreign. For our numerical experiments we adopt the following

parameter values (identical in Home and Foreign). Since a period in the model corresponds

to one quarter, the discount factor β is set to 0.99. We assume that the inverse of the Frisch

elasticity of labor supply, ϕ, takes the value of one. Home is assumed to be relatively open,

corresponding to υ = 0.4. The average price duration is assumed to be four quarters, requiring

the Calvo parameter to be set equal to 0.75. Finally, we set the Taylor-rule coefficient in

Foreign to φπ = 1.5.

Regarding the Foreign demand shock, we assume that it is not stabilized by foreign mon-

etary policy because of a ZLB scenario in Foreign. Specifically, we assume that the foreign

policy interest rate is fixed for 10 periods. Afterwards monetary policy follows rule (21).

We assume that the shock follows an AR(1) process with persistence parameter 0.8. This

assumption ensures that the ZLB in Foreign remains a binding constraint for as long as the

shock has a significant impact. We assume that ξ∗t falls by 3 percent in the initial period. We

contrast the adjustment under the three policy scenarios analyzed above: flexible exchange

rates and inflation targeting; the case with flexible exchange rates in which monetary policy

does adjust interest rates for 10 quarters; and the case of a currency peg.
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Figure 6: Effect of foreign shock under producer currency pricing. Dashed line represents
adjustment under unconstrained monetary policy; solid line: monetary policy unresponsive
for 10 quarters (ZLB); dashed-dotted line: exchange rate peg.

5.5 Producer currency pricing

Figure 6 shows the impulse responses to the foreign shock under producer currency pricing.

Here, and in what follows, the horizontal axis measures time in quarters. The vertical axis

measures deviations from the steady state. The upper row shows the recession in the rest

of the world. By design, the recession is rather severe: output falls by about 10 percent on

impact, inflation by four percentage points. The interest rate in foreign is unresponsive by

assumption. This assumption ensures that the external demand shock has sizable implications

to begin with. Because the domestic economy is assumed to be small, the monetary regime

in Home is inconsequential for how Foreign adjusts to the shock.

The monetary regime in Home matters, however, for how the domestic economy adjusts
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to the shock. The dashed line represents the case when monetary policy in home is neither

constrained by an exchange rate target nor by the ZLB. The solid line represents the case

where exchange rates are flexible, but monetary policy in Home is unresponsive for 10 quarters

(our ZLB scenario). Last, the dashed-dotted line corresponds to the case of an exchange-rate

peg.

Several aspects of the transmission mechanism are noteworthy. When monetary policy

adjusts interest rates freely, policymakers respond to the shock with an upfront cut of the

Home interest rate, causing a large depreciation of the nominal exchange rate (by about 12.5

percent) and the terms of trade. As a result, demand for domestic goods remains insulated

from the full fall-out of the external shock. In fact, net exports increase significantly. Domestic

prices are fully stabilized.

Exchange rate flexibility plays a significant role also when monetary policy in Home is

constrained by the ZLB. The overall economic outlook worsens, since short-term monetary

stimulus is insufficient and domestic demand remains inefficiently low. The fall of domestic

output (nominal GDP deflated by the Home CPI) is somewhat larger compared to the case

when monetary policy is unconstrained by the ZLB. Nevertheless, the depth of the foreign

contraction and deflation translates into an immediate and permanent depreciation of Home’s

nominal exchange rate, which helps insulate domestic demand.

Why? In the long run, purchasing power parity constrains the dynamics of the real ex-

change rate: because foreign prices decline more strongly than domestic prices in response

to the shock originating abroad, either domestic prices have to continue to fall in the future

(which the domestic central bank will not allow), or the nominal exchange rate has to de-

preciate at some point. Because the nominal interest rate is at the ZLB both in the home

and the foreign economy, there cannot be an interest rate differential to sustain expectations

of a depreciation over time (according to the uncovered interest parity condition). A weaker

future exchange rate is consistent with financial market equilibrium (absence of arbitrage)

today only if the currency immediately depreciates by the full amount. Formally, expression

(33) illustrates that the exchange rate deprecates in response to a foreign shock in the absence

of a response by monetary policy.
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The nominal depreciation, in turn, severs the link with the deflationary drift in Foreign:

dynamically, the Home price level falls somewhat, but not as much as in Foreign (the latter is

not shown in the figure). The terms of trade depreciation (while lower than in case monetary

policy is unconstrained by the ZLB) cushions somewhat the fall in domestic output. Hence,

we find that if prices are sticky in the producer’s currency, flexible exchange rates provide

some insulation from the external shock, even if monetary policy is constrained by the ZLB.

The regime that provides the least insulation from the Foreign shock is the currency peg.

This is not only because the deflation in Foreign induces the domestic terms of trade to

appreciate in the short run. Crucially, the implicit domestic commitment that a pegging

country makes to follow the unstable foreign price level generates expectations of sustained

domestic deflation, which in turn amplifies the domestic downturn over and above any loss of

“competitiveness” from real appreciation.

5.6 Dominant currency pricing

Next, we turn to dominant currency pricing (DCP). The impulse responses to the foreign

demand shock are shown in Figure 7. The main message is that the fall in Home output

(nominal GDP divided by the Home CPI) remains softer under flexible exchange rates even

under DCP.13 DCP means that exports are priced in the dominant foreign currency and

those export prices are rigid. Therefore, a nominal depreciation in Home does not induce

immediate expenditure switching by Foreign households toward Home-produced goods. For

Home households, however, expenditure switching still occurs. Namely, there is full path-

through from the exchange rate to Home-currency prices of imports to Home.14 Nominal

exchange-rate flexibility, therefore, does induce a change in the composition of consumption

by domestic households. It is because of this that flexible exchange rates continue to provide

stabilization to a small open economy even when the invoicing of exports is in foreign currency.

If exchange rates are fixed, there is no difference between DCP and PCP. The interesting

cases, therefore, are those with flexible exchange rates. What is noteworthy is that the

13This result also obtains if we deflate GDP with the GDP deflator. The drop of output is somewhat larger,
however, in this case if exchange rates are flexible and monetary policy is unconstrained.

14Casas et al. (2017) discuss the cases of PCP and DCP, and the case of local currency pricing (LCP). In the
latter case, prices are always set in the currency of the recipient country, and immediate expenditure-switching
would be precluded altogether.
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Figure 7: Effect of foreign shock under dominant currency pricing. Dashed line represents
adjustment under unconstrained monetary policy; solid line: monetary policy unresponsive
for 10 quarters (ZLB); dashed-dotted line: exchange rate peg.

nominal exchange rate depreciates under DCP just as it did under PCP.

The main difference is that, with the price of exports fixed in foreign currency, this nominal

depreciation no longer induces a depreciation of the terms of trade for exports to Foreign.

To the contrary, the terms of trade appreciate in response to the shock. And they appreciate

more under flexible exchange rates than under fixed exchange rates.15

The reason is that the shock we look at is a foreign demand shock. This means that

foreign-currency prices for foreign-produced goods fall. For the Home terms of trade to

weaken, export prices (expressed in foreign currency) need to decline even more. In the

case of PCP discussed above this happens because the pass-through of the exchange rate

15Casas et al. (2017) stress that the terms of trade are very stable under DCP. However, they do not consider
an external shock.
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into export prices is complete (the law of one price holds). Under DCP this is no longer

true—export prices adjust only gradually to close the law of one price gap over time.

Perhaps surprisingly, the terms of trade appreciate most if monetary policy is uncon-

strained. This, however, is because in this case monetary policy meets its inflation target:

domestic inflation is perfectly stabilized. All else equal, this induces stronger terms of trade

compared to a scenario where domestic prices decline. In contrast to the PCP case, net ex-

ports decline with the (stronger) terms of trade and more strongly so if the exchange rate is

flexible.

Nevertheless, domestic output and inflation are relatively more insulated from the external

shock if the exchange rate is flexible. This is due to the insulation property of flexible exchange

rates for domestic absorption: as monetary policy is unconstrained by an external target it

may provide sufficient accommodation in the face of external shocks.

6 Conclusions

In this paper we reassess the traditional notion that flexible exchange can insulate open

economies from the adverse effects of external shocks. We do so in light of two considerations

which may give rise to “flexibility pessimism”. A first concern is that as monetary policy

becomes constrained by the effective lower bound it may also lack the ability to bring about

a stabilizing exchange rate movement. A second concern is that even if there is considerable

movement of exchange rates this may not bring about the required expenditure switching

effect because of what recent contributions have identified as a dominant currency paradigm.

We find that both concerns are largely unwarranted. First, at an empirical level we

consider data for Europe and study spillovers from the euro area on neighboring countries.

While we find that spillovers are sizeable, the evidence is consistent with the notion that the

exchange rate acts as a shock absorber. In particular, in the face of adverse external shocks

we find that the exchange rate depreciates and that net exports do not falter. Second, we

detect the same pattern for the recent ELB episode.

In a second step, we rationalize our findings within a New Keynesian model. Within

the model we identify conditions under which the exchange rate depreciates in response to an
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adverse external shocks even as monetary policy is constrained by the ELB. We also show that

a version of the model with producer currency pricing, rather than the dominant currency

pricing paradigm is able to account for the pattern in the data.

35



References

Boz, Emine, Gita Gopinath, and Mikkel Plagborg-Moller (2017). Global trade and the dollar.

Casas, Camila, Federico Diez, Gita Gopinath, and Pierre-Olivier Gourinchas (2017). Dom-

inant currency paradigm: a new model for small open economies. IMF Working Paper

WP/17/264.

Coibion, Olivier and Yuriy Gorodnichenko (2015). “Information rigidity and the expectations

formation process: a simple framework and new facts”. American Economic Review 105

(8), 2644–2678.

Cook, David and Michael B. Devereux (2013). “Sharing the Burden: Monetary and Fiscal

Responses to a World Liquidity Trap”. American Economic Journal: Macroeconomics 5

(3), 190–228.

(2016). “Exchange rate flexibility under the zero lower bound”. Journal of Interna-

tional Economics 101, 52–69.

Corsetti, Giancarlo and Paolo Pesenti (2005). “International dimensions of optimal monetary

policy”. Journal of Monetary Economics 52 (2), 281–305.

Corsetti, Giancarlo, Luca Dedola, and Sylvain Leduc (2008). “International risk-sharing and

the transmission of productivity shocks”. Review of Economic Studies 75 (2), 443–473.

Corsetti, Giancarlo, Keith Kuester, and Gernot J. Müller (2017). “Fixed on Flexible: Re-

thinking Exchange Rate Regimes after the Great Recession”. IMF Economic Review 65

(3), 586–632.

De Paoli, Bianca (2009). “Monetary policy and welfare in a small open economy”. Journal of

International Economics 77, 11–22.

Devereux, Michael B. and Charles Engel (2003). “Monetary policy in the open economy

revisited: price setting and exchange-rate flexibility”. Review of Economic Studies 70,

765–783.

Engel, Charles (2011). “Currency Misalignments and Optimal Monetary Policy: A Reexami-

nation”. American Economic Review 101 (6), 2796–2822.

(2014). “Chapter 8 - exchange rates and interest parity”. Handbook of international

economics. Ed. by Elhanan Helpman Gita Gopinath and Kenneth Rogoff. Vol. 4. Hand-

book of International Economics. Elsevier, 453 –522.

Friedman, Milton (1953). “The case for flexible exchange rates”. In: essays in positive eco-

nomics. University of Chicago Press, 157–203.

Gaĺı, Jordi and Tommaso Monacelli (2005). “Monetary policy and exchange rate volatility in

a small open economy”. Review of Economic Studies 72, 707–734.
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