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1 Introduction

This paper studies monetary policy in presence of uno¢ cial dollarization. Un-
o¢ cial, partial or de facto dollarization occurs when individuals and �rms vol-
untarily choose to use a foreign currency (often the US dollar) as a substitute
for some of the monetary services of the domestic currency. Dollarization is
considered to be o¢ cial or full when a nation adopts de jure the currency of a
foreign nation to wholly replace its domestic currency (as for instance Panama
since 1904 and Ecuador since 2000). Full and/or o¢ cial dollarization is beyond
the scope of this paper.
The de�nition of a dollarized economy has become quite elusive in the rel-

evant literature. Competing de�nitions of dollarization and a general lack of
data have prevented the emergence of anything resembling a consensus. In gen-
eral, dollarized countries are understood as economic systems where a foreign
currency circulates alongside the local currency and gradually takes over one or
several of the basic functions of money. We follow the literature in recogniz-
ing that dollarization results from a decision of economic agents reacting to a
particular economic environment characterized by an increased volatility of the
purchasing power of the local currency and consequentially an eroding con�-
dence in the domestic currency. The underlying motivation to dollarize is thus
an environment where the cost of using the domestic currency is high because of
a general lack of con�dence in the domestic currency1 . This economic environ-
ment leads agents to substitute the domestic currency with a foreign currency
in any or all of the basic functions of money. Currency substitution is the use
of a foreign currency as a unit of account or means of payment for transactions;
and asset- or liability substitution is the use of foreign currency denominated
assets as a store of value. The focus of this paper is on currency substitution,
which is generally observed �rst and thus before asset- or liability substitution,
in a country that starts to become partially dollarized. By focusing explicitly on
currency substitution we abstract from di¤erent phenomenon directly linked to
the presence of asset substitution, without wanting to negate their importance:
First, we abstract from a possible limited availability of �nancial assets in the
domestic currency, which is re�ecting the degree of development of the domestic
�nancial- and banking system. We are therefore not addressing issues of lacking
stability or credibility of the domestic �nancial sector. Second, whenever we
deal with asset substitution we have to deal with problems linked to currency
mismatch and we have to take into account the possibility of default and bank
runs. All these problems are not of major importance when limiting the atten-
tion on currency substitution only. In this study, no formal distinction is made
between dollarization and currency substitution and the two terms are used in-
terchangeably. Furthermore, dollarization is understood as a generic term used
to characterize any currency that e¤ectively serves as a replacement for the

1There are cases of currency substitution �usually at very low levels �based not on lack of
con�dence but on ease of transactions. Canada, Switzerland, and other small advanced and
stable economies with fairly open trade and �nancial borders have always exhibited holdings
and use of neighbouring currencies for transaction purpose.
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national currency, i.e., the substitute currency need not be the U.S. dollar.
The degree and incidence of dollarization has increased notably in develop-

ing and emerging economies since the early 1980s. The empirical literature on
dollarization struggles with the fact that the use of a foreign currency for trans-
actions hardly ever leaves a papertrail such that accurate or even systematic data
are available to a very limited extent. The literature has been largely restricted
to foreign currency deposits as an indicator of dollarization2 . The growing body
of empirical evidence suggests that currency substitution is a widespread phe-
nomenon that has been observed extensively in Latin America, but also in the
Middle East, in Africa and Asia, and in several transition economies in Eastern
Europe3 . Hence, dollarization in a broad sense must be considered increasingly
as a de�ning characteristics of developing and emerging market economies and
must be taken into account explicitly in de�ning adequate stabilization policies.
Dollarization has important impacts on the e¤ectiveness of monetary pol-

icy. Dollarized countries relinquish their ability to conduct a cyclical monetary
policy, showing a reduced ability to accommodate shocks, leaving only �scal
policy available as a stabilization tool. In particular, the shocks a¤ecting the
dollarized economy are di¤erent from those a¤ecting the economy related to
the foreign currency in use, which may cause further macroeconomic instability.
A view widely held among economists and policymakers is that dollarization
makes monetary policy more complex and less e¤ective. Schmitt-Grohé and
Uribe (2001) have contributed to the debate analyzing the costs of full or o¢ -
cial dollarization. In a model of a small open economy, calibrated to the Mexican
economy, the welfare costs of economic �uctuations under alternative monetary
policies where full dollarization is considered in the form of a �xed exchange
rate are compared. The existing trade-o¤ between �xed and �exible exchange
rate is shown to de�ne an explicit welfare cost of dollarization. Schmitt-Grohé
and Uribe (2001) conclude that dollarization is welfare inferior to all alterna-
tive policies considered, in particular dollarization is inferior to an independent
monetary policy regime which seeks to stabilize in�ation and output volatil-
ity. In a more recent contribution Castillo, Montoro and Tuesta (2009) show
that for the case of Peru, an active exchange rate management in presence of
currency substitution is welfare improving. Furthermore, we learn from Broda
(2004) that the response of dollarized economies to shocks is di¤erent in terms
of magnitudes than in non-dollarized economies.
However, in both Schmitt-Grohé and Uribe (2001) and Castillo, Montoro

and Tuesta (2009) dollarization is de�ned exogenously, while Uribe (1997) shows
that the degree of dollarization is a¤ected by both in�ation- and exchange rate
volatility, variables controlled by the monetary authority. Monetary policy does

2A few papers have gone beyond this, including Feige (2003), and Reinhard, Rogo¤, and
Savastano (2003) who propose two alternative indices of dollarization.

3For example Judson and Porter (1996), Feige, Faulend, Sonje and Sosic (2002), Gulde et
al. (2004), Isakova (2010) studied groups of countries in Latin America, Central and Eastern
Europe, and former Soviet republics and provided evidence that macroeconomic instability, in
particular high depreciation and in�ation rates, are major reasons for currency substitution
and dollarization in these economies.
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therefore a¤ect the degree of dollarization, which in turn a¤ects monetary pol-
icy trade-o¤s. Hence, there is a direct interaction between stabilization and the
degree of dollarization, which, by applying standard prescriptions of the con-
duct of monetary policy, gives rise to an additional policy trade-o¤. In general,
monetary authorities in small open economies face a trade-o¤ between the sta-
bilization of both the nominal and real exchange rates, on the one hand, and
the stabilization of in�ation and the output gap on the other4 . The emergence
of this additional policy-trade-o¤ reinforces the suspicion of monetary policy
being more complex whenever dollarization is present. De�ning dollarization
exogenously abstracts from the policy trade-o¤ between stabilization and the
degree of dollarization and makes the phenomenon easily reversible once the
relative rates of return on the domestic currency are changed. However, this
stands in stark contrast with the persistently high degree of dollarization that
has been observed especially in some Latin American countries, even during
periods with low �uctuations in in�ation and interest rates5 . One prominent
explanation for this observed persistence of dollarization rates is the fact that
once individuals have accumulated a certain knowledge in using the foreign cur-
rency as a means of transactions they might be reluctant in switching back to
the domestic currency. In particular, the marginal cost of using the foreign cur-
rency might be much lower than the one associated to the use of the domestic
currency. Once these transaction costs are lower than the costs of switching
back to the local currency a threshold level of dollarization is achieved, after
which currency substitution becomes hardly reversible. Consequentially, even
in periods of stabilized in�ation rates the foreign currency remains a prominent
medium of exchange. Accounting for these so called network externalities in
using the foreign currency makes dollarization a history dependent process and
has thus important implications on the de�nition of monetary policy.
Our economic environment is based on Galí and Monacelli (2005) studying

a small open economy to which we add the phenomenon of dollarization. We
assume perfect means of payment substitutability, with households being able
to purchase goods with either the domestic or the foreign currency. Purchases
of goods in the foreign currency are subject to an additional variety-speci�c
transaction cost, assumed to decline in the aggregate knowledge in the economy
in using the foreign currency as a medium of exchange. The bene�t of using the
foreign currency consists in the possibility of circumventing �uctuations in the
value of the domestic currency, which are costly for both domestic and importing
�rms. Domestic �rms have their production costs denominated in the domestic
currency, such that by falling back on the foreign currency they may insure
themselves against �uctuations in their revenues. In particular, a devaluation
of the domestic currency, i.e. an increase in the nominal exchange rate, will make
the bene�t of using the foreign currency increase and will provide an incentive

4See Galí and Monacelli (2005) for a survey on monetary policy in small open economies.
5See Dell�Erba and Zambrana (2006) who show a persistently high degree of dollarization

long after stabilization of in�ation rates in Bolivia. Furthermore, see Stix (2008) who addresses
the question why people in Croatia, Slovenia and Slovakia continue to use foreign currencies
even after their economies have stabilized.
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to domestic �rms to sell their goods in the foreign currency. Importing �rms, on
the other hand, have their production costs denominated in the foreign currency
and may thus �nd it costly to sell in the domestic currency, whenever the value
of the latter is volatile. The cost in using the domestic currency (or alternatively,
the bene�t in using the foreign currency) will therefore be de�ned by changes
in the nominal exchange rates, which will in�uence �rms�optimal price-setting.
The presence of network externalities implies future transaction costs in us-

ing the foreign currency as a means of transaction to decrease whenever the
economy as a whole falls back increasingly on the foreign currency for transac-
tions. The respective costs in using either of the two currencies, and ultimately
the degree of dollarization, are thus de�ned by both the volatility in the ex-
change rate and by the presence of network e¤ects. An endogenously de�ned
degree of dollarization will thus cause history dependence and give rise to mul-
tiple steady states. In particular, a temporary high cost in using the domestic
currency can trigger a dollarization process which can only be reversed with
an important decline in devaluation rates. This suggests that uno¢ cial dollar-
ization may take place rapidly in the aftermath of a monetary crisis, and once
attained may be costly to reverse.
This paper closes the existing gap between modern monetary policy in small

open economies (as de�ned in Galí and Monacelli, 2005) and the phenomenon
of endogenous dollarization, as it has �rst been addressed in Uribe (1997). The
analysis presented in this paper is a �rst step towards a full-�edged de�nition
of optimal monetary policy in presence of dollarization.
The remainder of the paper is organized as follows: Section 2 presents the

model, section 3 de�nes the equilibrium, section 4 characterizes the steady state,
section 5 analyzes the macroeconomic implications of alternative monetary pol-
icy regimes to di¤erent shocks and section 6 concludes.

2 A small open economy model

We consider a small open economy model which is inhabited by a large num-
ber of identical and in�nitely lived households, by domestic �rms producing
a di¤erentiated good, and by a continuum of importing �rms that operate as
price setters in the local market. The speci�cation of the small open economy
developed in this paper is based on Galí and Monacelli (2005), with endoge-
nous dollarization. We consider both the case of perfectly �exible prices and
costly price adjustments. The two intrinsically useless currencies are considered
perfect substitutes but using either currency as a means of transaction entails
di¤erent costs, respectively bene�ts. All goods are tradeable and can be pur-
chased in either the domestic or the foreign currency, but no variety will be
purchased in both currencies at the same time. Firms will set optimal prices in
both currencies at the beginning of every period, such to be indi¤erent between
selling in either one. Households will then de�ne the set of goods purchased in
both currencies, given the prices being set by �rms, and given the associated
costs in using the respective currency. Domestic dollarization, i.e. the share of
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domestic goods purchased with the foreign currency, is thus optimally chosen
by households. The degree of dollarization of foreign goods, i.e. the share of
imported goods purchased with the foreign currency, under some simplifying
assumptions on the price setting of importing �rms, will be equal to the do-
mestic dollarization. After setting optimal prices, �rms will observe households�
choices, which in turn will de�ne both the currency they will be selling their
good in and the amount of labor being used for production. Note, that letting
�rms de�ne the degree of dollarization would yield the exact same de�nition
of the degree of dollarization as the one resulting from the set-up considered
in this paper. Furthermore, having domestic �rms denominated part of their
production costs in the foreign currency would not fundamentally change the re-
sults. The advantage of the present modelling choice is the clear-cut separation
of costs and bene�ts attached to the use of the foreign currency.

2.1 Households

The representative household consumes Dixit-Stiglitz aggregates of domestic
(CH) and imported (CF ) goods and seeks to maximize

E0

1X
t=0

�t [U(Ct)� V (Nt)] � E0

1X
t=0

�t

"
C1��t

1� � �
N1+'
t

1 + '

#
(1)

where Nt denotes hours of labor, and Ct is a composite consumption index
de�ned by

Ct �
C1��H;t C

�
F;t

(1� �)(1��) ��

with CH;t and CF;t being indices of consumption of domestic and foreign goods,
assuming the elasticity of substitution between domestic and foreign goods to
be equal to one. Goods are assumed to be merchandised either in domestic
currency (henceforth referred to as pesos) or in foreign currency (henceforth
denoted as dollars).
The index of consumption of domestic and foreign goods is given by the

following constant elasticity of substitution (CES) aggregators of the quantities
consumed of each type of good:

Cj;t =

�Z 1

0

Cj;t(i)
"�1
" di

� "
"�1

=

"Z �jt

0

Cj;t(i)
"�1
" di+

Z 1

�jt

Cj;t(i)
"�1
" di

# "
"�1

for j = H;F

�jt de�nes the cut-o¤ good, i.e. the �rst good being purchased in pesos. The
representative household takes prices as given and chooses the set of goods
(either domestically produced or imported) purchased in dollars (i.e. all varieties

i 2
h
0; �jt

�
), and the set of goods purchased in pesos (i 2

h
�jt ; 1

i
). Households

are allowed to convert one currency into another anytime in a given period
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at the nominal exchange rate "t. Purchases of goods are therefore made in a
continuous fashion during a given period t.
As we will discuss in detail in section 2, under some simplifying assumptions

on the price setting of foreign �rms, we have �Ht = �Ft for all t. Notice that � is
the coe¢ cient of relative risk aversion and the elasticity of substitution among
goods within each category is given by ", which is assumed to be independent of
the currency a particular variety i is bought with. We assume " > 1. Parameter
� can be interpreted as a measure of openness of the small open economy, while
1� � will be referred to as home-bias.
Purchasing one unit of good i in dollars implies households to bear an addi-

tional, proportional transaction cost of

�(i;Kt) � [(1� i)Kt]
��2

expressed in dollars. Kt stands for the accumulated knowledge of the entire
economy up to period t in using dollars as a means of payment (henceforth
referred to as the stock of dollarization capital of a given period t). Households
are assumed to take the path of Kt as given, but the aggregate level of Kt will
be endogenously determined. The proportional transaction costs on purchases
in dollars are bigger than one, twice continuously di¤erentiable, strictly convex,
strictly increasing in i, and strictly decreasing in the latent variable Kt. The
latter assumption is necessary in order to account for the presence of network
e¤ects, i.e. the fact that more people using the foreign currency as a means
of transactions makes it less costly. Furthermore, it is assumed that as i con-
verges to 1 the transaction cost tends to in�nity, guaranteeing that the demand
for pesos is always positive. We thus account for the empirical fact, that the
foreign currency never completely takes over the role as means of transaction
within a given country. Note, that the parameter �2 will be de�ning the speed
of augmentation of transaction costs across varieties, with lower values of �2
corresponding to a �atter transaction cost function. Finally, we assume these
transaction costs to be the same for domestic and foreign goods.
The maximization of (1) is subject to a sequence of budget constraints of

the form:

Z �Ht

0

�
PDH;t(i)�(i;Kt)

�
CH;t(i)di+

Z 1

�Ht

PPH;t(i)

"t
CH;t(i)di+

+

Z �Ft

0

�
PDF;t(i)�(i;Kt)

�
CF;t(i)di+

Z 1

�Ft

PPF;t(i)

"t
CF;t(i)di+

+ Et

�
Qt;t+1Bt+1

"t+1

�
� Bt

"t
+
Wt

"t
Nt +

Tt
"t

for t = 0; 1; 2; :::, where PDH;t(i) and P
D
F;t(i) denote dollar-prices, and P

P
H;t(i) and

PPF;t(i) denote peso-prices of domestic and foreign good i respectively. Bt+1 is
the nominal payo¤ in period t + 1 of the portfolio held at the end of period
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t, and Qt;t+1 de�nes the stochastic discount factor for nominal payo¤s. We
assume households to have access to a complete set of contingent claims which
are traded internationally. Wt is the nominal wage, and Tt denotes lump-sum
transfers or taxes, both denominated in pesos. Notice that all variables are
expressed in units of dollars, with "t being the period�s nominal exchange rate,
i.e. the price of one dollar in terms of pesos.
While we model frictionless �nancial markets in this paper, this is not to

say that market imperfections are unimportant or absent. Assuming �nancial
markets to be complete will cause the present distortions to be undone on the
aggregate level, but not within the two sectors, i.e. within the set of �rms sell-
ing in a given currency. We think of the frictions in reduced form, to manifest
themselves as shocks to domestic productivity. The assumption of absence of
�nancial frictions is based on two grounds: First, by focusing on currency sub-
stitution we are interested in isolating this particular form of dollarization. By
assuming �nancial markets to be incomplete we would be capturing dynamics
strictly related to �nancial- or asset-dollarization. Second, we want to avoid
agents to engage in too much precautionary savings, again for the purpose of
isolating the particular form of dollarization we are concerned about. Hence, in
focusing on currency substitution assuming �nancial markets to be complete is
helpful.
The optimal allocation of any given level of expenditure within each category

of goods yields households�demand function for domestic and imported goods

Cj;t(i) = Cj;t

�
Pj;t(i)

Pj;t

��"
with Pj;t(i) =

8<: PDj;t(i)�(i;Kt) for i 2
h
0; �jt

�
PP
j;t(i)

"t
for i 2

h
�jt ; 1

i
for j = H;F (2)

where

Pj;t �
�Z 1

0

Pj;t(i)
1�"di

� 1
1�"

(3)

=

24Z �jt

0

�
PDj;t(i)�(i;Kt)

�1�"
di+

Z 1

�jt

 
PPj;t(i)

"t

!1�"
di

35 1
1�"

for j = H;F

is the price index (expressed in terms of dollars) of all domestic and imported
goods purchased in either dollars or pesos. The household�s total consumption
expenditures consist thus of four parts, consumption expenditures of domestic
and imported goods in both pesos and dollars. Note, that households�demand
across goods (both domestically produced and imported) which are purchased in
pesos will be constant and thus equal to the consumption of the respective cut-
o¤ good. Demand schedules for goods purchased with dollars will be decreasing
in i given transaction costs to be increasing in i. Transaction costs thus mark
the di¤erence between the price households pay for a given i being purchased
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in dollars, and the price �rms�will receive for selling one unit of the same i in
dollars.
The optimal allocation of expenditures between domestically produced and

imported goods is given by

CH;t = (1� �)
�

Pt
PH;t

�
Ct; CF;t = �

�
Pt
PF;t

�
Ct

where
Pt � (PH;t)1�� + P�F;t

de�nes the consumer price index (CPI). Once we account for the above opti-
mality conditions, the budget constraint can be rewritten as:

PtCt + Et

�
Qt;t+1Bt+1

"t+1

�
� Bt

"t
+
Wt

"t
Nt +

Tt
"t

(4)

The remaining optimality conditions for the household�s problem, which consists
in maximizing (1) subject to (4) can be summarized as follows:

�RtEt

(�
Ct+1
Ct

��� �
Pt
Pt+1

��
"t
"t+1

�)
= 1 (5)

where R�1t = Et fQt;t+1g is the price of a riskless one-period bond, and therefore
Rt its gross return. Equation (5) is a conventional stochastic Euler equation
(denoted in terms of dollars and thus including the nominal exchange rate).

N'
t C

�
t =

Wt

Pt"t
(6)

de�nes a standard intratemporal optimality condition, which can be understood
as a competitive labor supply schedule, determining the quantity of labor sup-
plied as a function of the real wage in terms of dollars, given the marginal utility
of consumption. Note, that since wages are assumed to be paid entirely in pesos,
the exchange rate appears in this otherwise standard equation.

PDj;t(�
j
t )�(�

j
t ;Kt) =

PPj;t(�
j
t )

"t
for j = H;F (7)

de�nes both the home- and the foreign cut-o¤ good as the good which cost of
purchasing in dollars is exactly equal to the cost of purchasing it in pesos. By
de�nition this particular variety will be purchased in pesos.
In the rest of the world a representative household faces a standard problem,

identical to the one outlined above. Unlike in the small open economy house-
holds in the rest of the world can purchase goods only in the foreign currency,
i.e. in dollars. As in Galí and Monacelli (2005) we assume the size of the small
open economy to be negligible relative to the rest of the world, an assumption
that allows to treat the latter as if it was a closed economy. The small open
economy representation prevents domestic policy from a¤ecting the rest of the
world and, therefore, permits us to abstract from strategic interactions between
countries. Henceforth, a star denotes foreign variables.
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2.1.1 Terms of trade, Law of one Price and Real Exchange Rate

We de�ne the e¤ective bilateral terms of trade6 , i.e. the relative price of imports,
between the domestic economy and the rest of the world as

St �
PF;t
PH;t

=

�
Pt
PH;t

� 1
�

(8)

where the second equality comes from the assumption of � = 1.
Treating the rest of the world as an approximately closed economy, with

the goods being produced in the small open economy representing a negligible
fraction of the rest of the world�s consumption basket, allows us to treat the
foreign price index (de�ned as P �t ) and the foreign currency prices of foreign
goods (de�ned as P �F;t) as equivalent. This implies �

�
t = ��F;t, for all t, i.e. an

equivalence between domestic and CPI in�ation in the rest of the world.
We assume throughout the law of one price to hold for exports but not for im-

ports7 such that we discard implicitly that domestic �rms can price-discriminate
across countries. Whenever a given variety is sold in the rest of the world in
dollars, the foreign consumer is assumed to bear the additional transaction cost.
We can think of an intermediate trader buying the good from the producers and
exporting it to the rest of the world. Exporting a given domestically produced
good does therefore imply at least some transactions within the small open
economy. Whenever these transactions are made in the foreign currency the
arising transaction costs are thus shifted by the trader to the �nal foreign con-
sumer. For the presence of transaction costs related to dollar-purchases within
the small open economy but not in the rest of the world, the law of one price
does consequentially not hold for imports such that

PF;t =

24Z �Ft

0

�
PDF;t(i)�(i; kt)

�1�"
di+

Z 1

�Ft

 
PPF;t(i)

"t

!1�"
di

35 1
1�"

= �t

�Z 1

0

�
P �F;t(i)

�1�"�
di

� 1
1�"�

= �tP
�
F;t = �tP

�
t

with �t being the gap in the law of one price, which is a function of the assumed
functional form of the transaction costs, the period�s nominal exchange rate and
of the foreign cut-o¤ good. The gap in the law of one price represents the gap
between foreign and domestic prices for imports purchased in dollars, due to

6Note, that both price indices are a function of the respective cut-o¤ good, such that
the terms of trade of the small open economy will indirectly by a¤ected by the degree of
dollarization.

7 In this model, we will observe two sources of deviations from aggregate purchasing power
parity: First, heterogeneity in the consumption baskets between the small open economy and
the rest of the world. And second, deviations in the law of one price captured by movements
in the gap in the law of one price.
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the presence of transaction costs in the small open economy8 :

�t =

(
k
�2("�1)
t

 
1� (1� �Ft )�2("�1)+1

�2("� 1) + 1

!
+ (1� �Ft )"

( �1)(1�")
t

) 1
1�"

(9)

Note, that the gap in the law of one price is not only a¤ected by the nominal
exchange rate, as it is the case in the relevant literature, but also by the degree
of dollarization. The gap in the law of one price is positive (and thus bigger
than one) for any positive degree of dollarization and is increasing in the latter.
We de�ne the real exchange rate as Qt =

P�
t

Pt
. Note, that since all variables

in the small open economy are expressed in terms of dollars we have the nominal
exchange rate not appearing explicitly in the de�nition of the real exchange rate.
The relationship between the terms of trade and the real exchange rate states
as follows:

Qt =
S1��t

�t
(10)

The real exchange rate is therefore proportional to the terms of trade, with the
proportionality coe¢ cient being an inverse function of the degree of openness.
In order to stabilize the real exchange rate, stabilization of both the terms of
trade and the gap in the law of one price are required. Whenever the monetary
authority targets consumer price in�ation such that without loss of generality
we have Pt = P �t for all t we will have a stable real exchange rate, Qt = 1 for
all t, such that the terms of trade and the gap in the law of one price will move
proportionally one to the other:

St = �
1

1��
t (11)

For domestic in�ation to be the target of the monetary authority, we will have
the terms of trade and the gap in the law of one price to be equal, St = �t, such
that the real exchange rate and the terms of trade will be negatively correlated:

Qt = S��t (12)

Finally, from (8), we get the following relationship linking the terms of trade
to domestic- and CPI-in�ation:

�t = �H;t

�
St
St�1

��
(13)

8The gap in the law of one price can be interpreted as the relative price of purchasing
imports in dollars with respect to the overall import price index, and thus serves as a measure
of the cost-bene�t relation in using the foreign currency for purchases of imports. More
broadly, the gap in the law of one price can be interpreted as some sort of trade friction.
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2.1.2 International risk-sharing

Assuming complete security markets, a �rst order condition analogous to (5)
must also hold for households in the rest of the world:

�R�tEt

(�
C�t+1
C�t

��� �
P �t
P �t+1

�)
= 1 (14)

Combining (5) and (14), together with the real exchange rate yields the
following standard relationship linking consumption at home and abroad:

Ct = �C�tQ
1
�
t (15)

for all t, where � is a constant that depends on initial conditions.

2.1.3 Uncovered interest parity

The assumption of complete international �nancial markets furthermore requires
the equilibrium price of the riskless bond in the small open economy to be equal
to the price of a riskless bond sold in the rest of the world and thus denominated
in dollars. Combining the pricing equations of the two bonds yields a version of
the uncovered interest parity condition:

Et

�
Qt;t+1

�
Rt

�
"t+1
"t

�
�R�t

��
= 0 (16)

2.2 Firms

2.2.1 Technology

Consider a continuum of (domestic) �rms within the small open economy, in-
dexed by i 2 [0; 1]. Each �rm produces a di¤erentiated good, but they all use
an identical constant returns to scale technology, represented by the production
function

Yt(i) = AtNt(i) (17)

where At represents the country-wide level of technology, assumed to be common
to all �rms and to evolve exogenously over time, according to the following
AR(1) process

at = �aat�1 + �t with at � logAt (18)

where f�tg is white noise. We assume that all �rms face a common factor
market, such that all �rms will pay the same nominal wage, Wt. For the time
being we will assume �rms to pay wages entirely in pesos.
We de�ne an index for aggregate (domestic) output, analogous to the one

introduced for consumption:
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Yt �
�Z 1

0

Yt(i)
"�1
" di

� "
"�1

=

"Z �Ht

0

Yt(i)
"�1
" di+

Z 1

�Ht

Yt(i)
"�1
" di

# "
"�1

(19)

where domestic �rms are assumed to take the home cut-o¤ good (�Ht ) as given.
Firms in the rest of the world are assumed to have access to the an identical

technology, with (log) productivity following an AR(1) process de�ned as a�t =
��aa

�
t�1 + �

�
t , and will take the foreign cut-o¤ good (�

F
t ) as given.

2.2.2 Price setting with �exible prices

A useful benchmark is given by the situation where goods prices are fully �exible.
Firms adjust prices following the realization of shocks and the response by the
monetary authority such that prices are a constant markup over the marginal
cost. All varieties of goods are not perfect substitutes, such that �rms can
set prices, subject to the demand for their good. We assume that �rms set
peso- and dollar-prices for a given good at the beginning of each period t, as
to maximize pro�ts for sales in both currencies. Households will then observe
these prices and choose the home cut-o¤ good optimally. Firms will observe this
choice, which de�nes both the currency they will be selling their good in and
the amount of labor being used for production9 . All �rms face the following
demand schedule:

Yt(i) = CH;t(i) + C
�
H;t(i)

=

�
PH;t(i)

PH;t

��" "
(1� �)

�
PH;t
Pt

��1
Ct + �

�
PH;t
P �t

��1
C�t

#
(20)

where CH;t(i) is de�ned according to (2) and C�H;t(i) denotes foreign demand
for domestically produced goods.
In order to set optimal peso-prices, �rms will maximize peso-pro�ts

PPH;t(i)

"t
Yt(i)�

Wt

"t
Nt(i)

subject to the common technology (17) and to their demand schedule (20).
The optimal peso-price to charge for one unit of a given good i is de�nes as
PPH;t(i) =

"
"�1

Wt

At
. Note, that this optimal price is independent of a given variety

i. We de�ne the relative peso price (i.e. the optimal peso price set by �rms
relative to the domestic price index) as follows:

SPt =
PPH;t
"tPH;t

=
"

"� 1
Wt

"tAtPt
S�t

9Note, that �rms know how households choose the home cut-o¤ good, but given the large
number of producers �rms ignore the impact of their pricing decisions on both the choice of
the home cut-o¤ good and on the aggregate price indices.
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Note, that we assume the �scal authority in both the small open economy and
the rest of the word to fully neutralize distortions associated with �rms�market
power by means of a constant employment subsidy � .
Price setting of dollar-prices is more complex, as it raises the issue of how

dollar-prices react to exchange rate movements. Domestic �rms have their pro-
duction costs denominated entirely in pesos and will therefore take into account
changes in the nominal exchange rate whenever setting optimal dollar-prices.
Furthermore, �rms have to set prices before observing the period�s nominal ex-
change rate (or alternatively, facing the risk that the nominal exchange rate will
be changing within the period). Therefore, they will adjust the predetermined
component once they observe the exchange rate and are therefore actively taking
into account the possibility of falling back to the dollar in order to circumvent
�uctuations in the domestic currency.
The most natural way of modeling this friction is in the form of an assumed

imperfect pass-through of variations in the nominal exchange rate to the optimal
dollar price set by �rms10 . We will henceforth refer to pass-through elasticity
when talking about variations of dollar-prices set by �rms due to variations in
the nominal exchange rate. According to Corsetti and Pesenti (2005), �rms, by
maximizing dollar pro�ts subject to the common technology (17) and to their
demand schedule (20), predetermine the optimal dollar price,

~PDH;t(i) =
"

"� 1
Wt

"tAtPt
= ~PDH;t for all i 2

h
0; �Ht

�
which is then adjusted to variations of the exchange rate during the period

PDH;t(i) =
~PDH;t(i)

" t

The relative dollar price (i.e. the optimal adjusted dollar price set by �rms
relative to the domestic price index) is de�ned as follows:

SDt =
PDH;t
PH;t

=
"

"� 1
Wt

"tAtPt
S�t "

1� 
t

with

 �
@ lnPDH;t
@ ln(1="t)

as a measure of sensitivity of the optimal dollar-price set by �rms with respect
to variations in the nominal exchange rate, which is assumed to be constant
10 In the baseline partial equilibrium cash-in-advance model in Uribe (1997) the cost of using

pesos is introduced indirectly by the assumed timing of markets. Firms are allowed to convert
dollar-earnings of a given period t only in the �nancial market in period t + 1, such that
(expected) devaluation of the nominal exchange rate will enter the pricing-rule. In particular,
dollar prices for all goods are assumed to be constant and equal to one dollar, whereas peso
prices are a function of the expected nominal exchange rate. Consequentially for an expected
depreciation purchases in the domestic currency become relatively more expensive. Note, that
the present set-up, although slightly more complicated, is equivalent to the one presented in
Uribe (1997).
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over time. This implies that agent�s sensitivity with respect to changes in the
nominal exchange rate does not substantially change within a given period of
time. It is surely reasonable to consider the exchange rate pass-through as
a decision variable of �rms, given that the determinants of the latter clearly
include some of the variables considered in the present model. But it may be
reasonably depend on many other factors, in particular in the case of partially
dollarized economies the lacking con�dence in the domestic currency. Hence, by
assuming the pass-through elasticity to be constant over time, we are implicitly
assuming that agents who are lacking con�dence in the domestic currency and
therefore might recur to the dollar for transactions, are not recovering from this
lacking con�dence in the peso in the short run.
In general, pass-through elasticity measures the reaction of either import- or

export prices to exchange rate movement, whereas in the present model we are
concerned with the reaction of domestic prices set in the foreign currency. Note,
that in the relevant literature the value of the pass-through elasticity is between
zero and one, implying that variations in the nominal exchange rate do translate
to prices at most one-to-one. In particular, in Corsetti and Pesenti (2005)
movements in the nominal exchange rate a¤ect the �nal consumer price, but
not the earnings of domestic �rms. By contrast, in the present model we have
the optimal dollar price set by �rms, and thus also the respective incomes, react
to variations in the nominal exchange rate. In the given set-up we are interested
in the case where �rms "overreact" to variations in the nominal exchange rate
and will thus consider values higher than one for the pass-through elasticity.
Empirically, we know little about exchange rate pass-through on prices in

general. We know that it varies across types of goods, sectors and countries,
but on average it is far from being perfect. For the particular case of partially
dollarized economies, Reinhart, Rogo¤, and Savastano (2003) have found that
the pass-through from exchange rates to domestic prices are relatively high, and
clearly not one-to-one.
Note, that the assumed price setting of domestic �rms implies that agents

eventually start using the foreign currency as a means of transactions, but not
to what extent. In particular, higher values of  re�ect a world in which agents
are more reluctant to the domestic currency such that the bene�ts in using
the foreign currency for transactions are potentially higher. But how big these
bene�ts are does depend on both the period�s nominal exchange, "t, and the
pass�through elasticity,  . For  = 1 we are in the case of full credibility of the
domestic currency and therefore we will have no bene�ts attached to the use of
the dollar such that households will always purchase all goods in pesos.
Note, that the transaction cost households face in buying a given good in

dollars does not a¤ect �rms�price-setting behavior, such that the stock of dol-
larization capital will not have any e¤ect on optimal dollar prices in a perfectly
�exible prices set-up.
Having de�ned both optimal peso- and dollar prices for the case of full price

�exibility we can establish the following relationship:
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PPH;t
PDH;t

= " t

de�ning the wedge between optimal peso- and optimal dollar-prices as a function
of the period�s nominal exchange rate and the pass-through elasticity11 .
For analytical convenience we assume domestic �rms to export their goods

in the same currency as they sell it in the small open economy. We can think of
some of the exporting �rms applying consumer currency pricing (and therefore
setting prices in the foreign currency) and some practicing producer currency
pricing (and thus setting prices in the domestic currency).
A note on the price-setting of foreign �rms is in order. We assume that

foreign �rms in all countries will set export prices with respect to the small
open economy in both currencies, the domestic and the foreign currency in
use. We will abstract from exchange rate frictions between country i�s domestic
currency and the dollar. Foreign �rms will thus set prices in the same way as
domestic �rms in the small open economy, with one di¤erence: While domestic
�rms will face frictions in setting prices in dollars for their production costs to
be denominated in pesos, foreign �rms will face this same friction for setting
prices in pesos. This is due to the fact that foreign �rms� production costs
are denominated in dollars (again, we abstract from exchange rate frictions
between country i�s domestic currency and the dollar). Contrary to prices for
domestically produced goods, import prices set in pesos will be �uctuating with
the nominal exchange rate, i.e. will be increasing whenever the peso depreciates,
whereas import prices set in dollars will not be a¤ected by the nominal exchange
rate.
In a world with perfectly �exible prices, we thus have the relative price be-

tween optimal dollar- and peso-prices to be equal to " t , for both foreign and
domestic �rms. This, in turn, implies that the degree of dollarization with
respect to imports will be de�ned in the exact same way as the degree of dol-
larization of the domestically produced goods (both in the equilibrium and in
the steady state).

2.2.3 Firms�marginal cost of production

Firms� real marginal cost of production depend on the currency the product
will be sold with. Firms selling the period�s production in dollars will face the
following real marginal cost of production

MCDt =
Wt

At"tPt
S�t "

1� 
t (21)

11Note, that in the baseline model of Uribe (1997) the friction that makes people care about
the two di¤erent currencies is the assumed timing of markets. Hence, in Uribe�s model the
relative peso-to-dollar price is equal to the expected nominal exchange rate.
In the present model the friction that makes people care about the two di¤erent currencies

is the assumed sensitivity of �rms with respect to changes in the nominal exchange rate due
to a lack of credibility in the domestic currency.
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which under perfectly �exible prices and the presence of the assumed employ-
ment subsidy o¤setting market power is exactly equal to the relative dollar price,
SDt . Firms selling the period�s production in pesos will face the following real
marginal cost:

MCPt =
Wt

At"tPt
S�t (22)

Having assumed CRS technology we have the marginal cost being independent
of the level of production and being equal across �rms selling in the same cur-
rency. We can think of this economy as having two sectors with the same
technology, but facing di¤erent marginal costs of production for selling in dif-
ferent currencies. Consequentially, equilibrium markups will be di¤erent across
sectors, i.e. across �rms selling in either pesos or dollars. Note, that whenever
we have  = 1, i.e. no frictions whatsoever for �rms in setting prices in di¤erent
currencies, we will have both sectors to have the same marginal cost of produc-
tion and thus to set the same prices. For a positive level of dollarization we will
have the marginal cost of �rms selling in dollars to be lower than the one of
�rms selling in pesos, such that overall �rms selling in the foreign currency will
charge a lower markup.
Note, that in both sectors we have the terms of trade to a¤ect the marginal

cost of production positively by in�uencing the real wage through the wealth
e¤ect on labor supply. Depending on the value of the elasticity of substitution
between domestic and foreign goods, we will observe a more or less pronounced
expenditure switching e¤ect. Price dispersion will also have a positive e¤ect
on marginal costs of production. Hence, the more important price dispersion,
the more labor is needed for the production of a given level of output and thus
the more costly becomes production. For �rms selling in dollars, we have an
additional channel a¤ecting the marginal cost of production, namely the nominal
exchange rate. The marginal cost of production of �rms in the dollar sector will
be decreasing whenever the domestic currency depreciates (i.e. whenever the
nominal exchange rate is increasing).

2.2.4 Price setting with sticky prices

Additional to the benchmark scenario of perfectly �exible prices we will consider
the case of nominal price rigidities. In addition to the price setting mechanism
speci�ed in the previous sections �rms will face a quadratic cost of nominal price
adjustments based on the speci�cation in Rotemberg (1982). Speci�cally, each
�rm pays an increasing and convex cost measured in terms of aggregate output
when the size of its price increase deviates from the steady state in�ation rate.
The adjustment cost for �rms selling in pesos is given by the following equation:

�

2

 
PPH;t

�PSSP
P
H;t�1

� 1
!2

Yt
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where � � 0 measures the degree of the price adjustment cost and �PSS denotes
steady state peso in�ation. Higher values of � indicate greater price stickiness,
while � = 0 refers to the benchmark case of perfectly �exible prices. In order
to set optimal peso-prices, �rms will maximize peso-pro�ts, taking into account
adjustment costs:

Et

1X
t=0

�t

8<:PPH;t(i)"t
Yt(i)�

Wt

"t
Nt(i)�

�

2

 
PPH;t

�PH;tP
P
H;t�1

� 1
!2

Yt

9=;
subject to the common technology (17) and to their demand schedule (20).
Assuming �DSS = 1, the optimal peso-price to charge for one unit of a given
good i will satisfy the following �rst order condition:

St�t

h
(1� ")

�
SPt
�1�"

+ "
�
SPt
��"

MCPt

i
+ ��

�
�PH;t+1 � 1

� �
�PH;t+1

��Yt+1
Yt

�
=

�
�
�PH;t � 1

� �
�PH;t

�
(23)

Log-linearizing equation (23) around the steady state yields the peso-Phillips
curve:

�PH;t = �Et
�
�PH;t+1

	
+
1

�

�
mcPt + 2(st + �t + 1) + (1� 2")sPt

�
where Peso-in�ation, in log deviations of the steady state, is de�ned as �PH;t =
pPH;t � pPH;t�1. In what follows lower case letters denote log deviations of the
variables from their steady state value.
Firms selling in the foreign currency will have a slightly di¤erent adjustment

cost, de�ned as follows:

�

2
�(i;Kt)

�"

 
PDH;t

�DSSP
D
H;t�1

� 1
!2

Yt

where �DSS denotes steady state dollar in�ation and with �(i;Kt)
�" the trans-

action costs paid by consumers for a given variety i and therefore a measure
of the gap between the optimal price set by �rms and the �nal price paid by
consumers. In order for the transaction cost not to introduce an additional
distortion in presence of adjustment costs we have the �rms to take them into
account in the above speci�ed way. In particular, knowing that transaction
costs are strictly increasing in variety i, with " > 1 representing the elasticity
of substitution among varieties, we have the adjustment cost being lower for
varieties with higher transaction costs.
Firms facing price adjustment costs will readjust dollar prices of the same

tenure as under the benchmark case of �exible prices. Note, that in absence of
nominal rigidities (with the assumed employment subsidy in place) we have the
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optimal dollar-price before readjustment, ~PDH;t, to be equal to �rms�marginal
cost of production, MCDt .
Firms selling in the foreign currency will solve the following maximization

problem:

Et

1X
t=0

�t

8<:PDH;t(i)Yt(i)� Wt

" t
Nt(i)�

�
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�(i;Kt)
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H;t�1

� 1
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Yt

9=;
subject to the common technology (17) and to their demand schedule (20).
Assuming �DSS = 1, the optimal dollar-price to charge for one unit of a given
good i will satisfy the following �rst order condition:

St�t

h
(1� ")

�
SDt
�1�"

+ "
�
SDt
��"

MCDt

i
+ ��

�
Kt+1

Kt

��2" �
�DH;t+1 � 1
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�DH;t+1

��Yt+1
Yt

�
=

�
�
�DH;t � 1

� �
�DH;t

�
(24)

Note, that contrary to the benchmark case of perfectly �exible prices, under
sticky prices we have the stock of dollarization capital to have an impact on
optimal dollar-prices. Log-linearizing equation (24) around the steady state
yields the dollar-Phillips curve:

�DH;t = �Et
�
�DH;t+1

	
+
1

�

�
mcDt + 2(st + �t + 1) + (1� 2")sDt

�
where �DH;t = pDH;t � pDH;t�1 de�nes the evolution of optimal dollar-prices set by
�rms and does therefore not account for the transaction costs to be paid on dollar
purchases. Contrary to domestic in�ation which captures changes in consumer
prices for domestically produced goods and therefore includes transaction costs
paid on all purchases carried out in the foreign currency. Furthermore, note the
relationship between today�s degree of dollarization and the overall domestic
price level:

pH;t = pDH;t +
�t(�

H
t ; kt)� �Ht
1� "

Whether or not the price level is falling with the increase in the degree of
dollarization will depend on the overall transaction cost paid on dollar purchases,
which are positively correlated with the degree of dollarization.
Finally, from (3) we get the following relationship between domestic-, peso-

and dollar-in�ation:

�H;t=

(�
�DH;tS

D
t�1
�1�"

K
�2("�1)
t

�
1� (1� �t)�2("�1)+1

�2("� 1) + 1

�
+ (1� �t)

�
�PH;tS

P
t�1

"t�1
"t

�1�") 1
1�"

(25)
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2.2.5 Degree of dollarization

We want to de�ne the degree of dollarization of this economy as the share of
goods purchased in dollars. Assuming prices to be perfectly �exible and using
�rms�optimal prices in the de�nition of both the home- and the foreign cut-o¤
good (7) yields

�(�jt ;Kt) = " �1t for j = H;F (26)

This de�nition of the home cut-o¤ good is essentially the same as in Uribe
(1997). It is interesting to note that assuming �rms to optimally choose the
currency of transaction and thus to bear the additional cost on all transac-
tions made in dollars would lead to the exact same de�nition of the degree of
dollarization as in (26).
According to Uribe (1997) we will de�ne the degree of dollarization of the

small open economy with �exible prices as follows:

��t(Kt; "t;  ) =

�
0 if �(0;Kt) � " �1t

�Ht = �Ft if �(�Ht ;Kt) = " �1t

(27)

When the degree of dollarization for a given period t is positive, it is given by
the home cut-o¤ good (�Ht ) whose cost is the same whether it is bought with
dollars. The degree of dollarization of the small open economy, i.e. the cut-o¤
goods and thus the share of goods purchased in the foreign currency, depends
on the stock of dollarization capital, Kt, the period�s nominal exchange rate,
"t, and on the pass-through elasticity,  . Assuming sticky prices does no longer
yield such a clear cut de�nition of the two cut-o¤ goods. But as in the case of
perfectly �exible prices, we will use the cut-o¤ goods as a measure of the degree
of dollarization also in presence of costly price adjustments.
We de�ne the law of motion of the stock of dollarization capital, similar to

Uribe (1997), as follows:

Kt+1 = (1� �)Kt + e
�1��tkN (28)

The stock of dollarization capital today is strictly increasing in the last period�s
degree of dollarization, capturing the social learning by doing in the process of
adopting the foreign currency as a means of transaction. In particular �1 de�nes
how today�s degree of dollarization will a¤ect tomorrow�s stock of dollarization
capital. Higher values of �1 imply agents to learn faster in using the dollar
actively as a means of transactions, which will make the stock of dollarization
capital (Kt) to be increasing faster. Faster learning, in turn, will make trans-
action costs to be decreasing faster (for a given level of the nominal exchange
rate), which will make the degree of dollarization to be increasing faster. When
the dollar is no longer used as a means of payment (i.e., when �Ht = �Ht = 0), the
stock of dollarization capital gradually decreases at a constant depreciation rate
of � 2 [0; 1] and the economy as a whole forgets how to use the foreign currency
to purchase goods, with kN being the natural, minimal stock of knowledge in
dealing with the foreign currency.
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According to de�nition (27) changes in the nominal exchange rate will be
re�ected in the degree of dollarization. The immediate e¤ect of a peso devalua-
tion, i.e. an increase in the nominal exchange rate, "t, consists in an increase in
the cost of using pesos. This will make households purchase more goods in dol-
lars, such that the both the home- and the foreign cut-o¤ good and ultimately
the degree of dollarization increase. Households�consumption index will there-
fore increase in the share of goods purchased in dollars, such that households
are able to soften the impact of a peso-devaluation on the domestic price-level,
by resorting to the foreign currency.
The increase in the degree of dollarization triggered by a peso-devaluation

will by the presence of network externalities makes the stock of dollarization
capital of the following period, kt+1, augment, which in turn leads to lower
costs in using the dollar as a means of transaction. The respective costs in
using either of the two currencies, and ultimately the degree of dollarization,
are thus de�ned by both the volatility in the nominal exchange rate and by the
presence of network e¤ects, which makes the degree of dollarization to become
a de�ning variable for the equilibrium price level.

3 Market clearing and equilibrium

3.1 Consumption and output in the small open economy

3.1.1 Domestic Demand for domestically produced goods

Households�demand functions for the two sectors, in log linearized form state
as follows:

cDH;t = ct + �st � "(sDt � �2kt)
cPH;t = ct + �st � "sPt

Both demand functions are increasing in aggregate consumption and in the
terms of trade and decreasing in the respective relative price. The positive
correlation between demand and the terms of trade, i.e. the relative price of
foreign goods in terms of home goods, gives rise to an expenditure switching
e¤ect from foreign to domestically produced goods, whenever we observe an
increase in the terms of trade. The magnitude of the e¤ect will depend on the
openness of the small open economy, measured by �. For both demand functions
we observe a negative relationship with prices, which are de�ned as relative
prices of the currency of purchase with respect to the overall domestic price
index. For the dollar sector we have an additional term a¤ecting demand, which
stems from the transaction costs. Hence, the higher the economy�s knowledge
in using the foreign currency for purchases, kt, and the faster the social learning
in using the foreign currency (i.e. the higher the value of �2) the higher will be
demand for dollar goods12 .

12Note, that for higher values of �2 we will have the demand for dollar-goods to be much
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3.1.2 Domestic demand for imported goods

Demand for imports, in log linearized form state as follows:

cDF;t = ct + (�� 1)st � "(sDF;t � �2kt)
cPF;t = ct + (�� 1)st � "sPF;t

with sDF;t = pDF;t � pF;t denoting the relative dollar import price, and sPF;t =
pPF;t � pF;t the relative peso import price.
We have the degree of openness of the economy (�) to a¤ect demand for

imports positively. The more open the small open economy, the bigger the
share of imported goods in aggregate consumption, and thus the higher demand
for imported goods. Furthermore, we have a negative relationship between the
terms of trade (i.e. the relative price of imports) and the demand of imports13 .

3.1.3 Foreign demand for domestically produced goods

Foreign demand for domestically produced goods, i.e. exports, in log linearized
form are de�ned as:

c�DH;t = y�t � "(sDt � �2kt)
c�PH;t = y�t � "sPt

Note, that the law of one price does hold for exports such that the gap in the
law of one price does not appear in the foreign demand for domestic products,
contrary to a standard setup with a positive gap in the law of one price, as for
instance in Monacelli (2003).

3.1.4 Goods market clearing

Market clearing in the small open economy requires

Yt(i) = CH;t(i) + C
�
H;t(i)

=

�
PH;t(i)

PH;t
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�
Pt
PH;t

�
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P �t
PH;t

�
C�t

�
(29)

more sensitive with respect to changes in kt. In particular, a moderate increase in kt can
provoke an important rise in the demand for dollar-goods. This is due to the fact that in
an economy with higher �2 agents are able to adapt to the new currency much faster, such
that both higher values of kt and �2 will a¤ect �nal consumer prices negatively by reducing
transaction costs.
13Given the positive correlation between the terms of trade and the gap in the law of one

price given by equation (10), this can also be interpreted di¤erently. The bigger the gap in
the law of one price, the bigger the wedge between import prices and prices in the rest of the
world (the more costly are imports relative to domestically produced goods), and thus the
smaller the demand for imports.
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Plugging (29) into the de�nition of aggregate output (19) we obtain

Yt = Y �t

�
St
�t

�h
(1� �) (Qt)

1
��1 + �

i
(30)

which corresponds to the standard expression, as in Galí and Monacelli (2005),
linking domestic and foreign production, except for �t which captures the gap
in the law of one price. Hence, the gap in the law of one price will dampen the
e¤ect that the terms of trade have on domestic output.
For the case of interest where the monetary authority stabilizes consumer

price in�ation the above equation simpli�es to:

Yt = Y �t S
�
t (31)

Domestic output in this case is increasing in both output in the rest of the world
and the terms of trade. In equilibrium, any movement in relative output of the
small open economy with respect to the rest of the world does therefore require
an adjustment in relative prices, i.e. the terms of trade.
In case the monetary authority seeks at stabilizing domestic in�ation (30)

simpli�es to:

Yt = Y �t

h
(1� �) (Qt)

1
��1 + �

i
(32)

such that the terms of trade will no longer directly a¤ect domestic output.
Contrary to the case of consumer price in�ation stabilization, movements in
relative output of the small open economy with respect to the rest of the world
will require an adjustment of the real exchange rate.
In what follows, we will assume the exogenous driving forces in the rest of

the world to be described in form of an exogenous AR(1) process for foreign
output:

y�t = �y�y
�
t�1 + "

�
t

3.2 Aggregate employment and price dispersion

Having de�ned aggregate domestic production as (19) we de�ne the following
relationship for aggregate employment, using equation (20):

Nt �
Z 1

0

Nt(i)di =
1

At

Z 1

0

Yt(i)di

=
Yt
At

Z 1

0

�
PH;t(i)

PH;t

��"
di (33)

We de�ne price- and output dispersion across domestic �rms as follows:
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t �
Z �Ht

0

 
PDH;t(i)�(i;Kt)
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di+

Z 1

�Ht

 
PPH;t(i)

"tPH;t

!�"
di (34)

=
�
SDt
��" K�2"

t

�
1� (1� �t)�2"+1

�
�2"+ 1

+ (1� �t)
�
SPt
��"

(35)

such that aggregate employment in the small open economy is de�ned as follows:

nt = yt � at + !t (36)

Normally, price dispersion is interpreted as the variation in prices across sell-
ers of the same good. In the present setup, we have to interpret price dispersion
in a slightly di¤erent way. In particular, price dispersion in the present setup
will be measuring two things: First, the di¤erence between peso- and dollar-
prices for a given variety i, due to the present frictions related to the use of the
two currencies. And second, the consumer price dispersion across varieties pur-
chased in dollars, due to the increasing transaction costs. Hence, in presence of
variety speci�c transaction costs a positive degree of dollarization and a positive
price dispersion go together.
Price dispersion will provide information about the interplay between the

costs and the bene�ts attached to the use of the foreign currency. In order to
be able to interpret price dispersion in a correct way, we must understand the
di¤erence in the price indices used: PDH;t being the dollar-price set equally by
all �rms selling in dollars, which will be a¤ected by the volatility of the period�s
nominal exchange rate, for a given exchange rate pass-through elasticity greater
than one, but not by the transaction costs, which by assumption will be paid
by consumers. PH;t on the other hand, stands for the consumer price index,
expressed in terms of dollars. PH;t contains the transaction costs due for all
dollar purchases such that this index will be a¤ected by both frictions, the
imperfect exchange rate pass-through and the transaction cost.
Note, that the monetary authority will be able to directly a¤ect the bene�ts

in using the foreign currency for transactions via the period�s nominal exchange
rate, but not the costs. Price dispersion in presence of increasing transaction
costs for any given positive degree of dollarization will always be positive, such
that the monetary authority does no longer have the possibility to completely
o¤set price dispersion in choosing the nominal exchange rate optimally.
Price dispersion is ine¢ cient in the sense that it raises the aggregate labor

hours needed to produce a given level of output, such that for positive degrees
of dollarization we will observe higher levels of employment with respect to the
zero dollarization case.

3.3 Characterization of the conduct of monetary policy

We will analyze two possible monetary policy regimes, consumer price in�a-
tion targeting (CPIT) and domestic in�ation targeting (DIT). The monetary
authority sets interest rates according to the following Taylor-rule:
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Rt = ��1
� �t
�SS

��� ��H;t
�SSH

�
��H

�t (37)

with �SS being the steady state CPI-in�ation rate and �SSH the steady state
domestic in�ation rate. The monetary policy shock, �t, follows the following
law of motion:

�t = ���t�1 + "
�
t (38)

Assuming the monetary authority to target CPI-in�ation implies ��H = 0,
whereas assuming domestic in�ation targeting implies �� = 0. In both cases
we assume the world monetary authority to fully stabilize world prices14 .

4 Characterization of the steady state

In the present model we will have multiplicity of steady states depending on
initial conditions, as in Uribe (1997). In particular, for a given pass-through
elasticity,  , the initial level of the nominal exchange rate of the economy will
be decisive for the respective steady state degree of dollarization15 .
Furthermore, we have di¤erent steady states for di¤erent monetary policy

regimes. The presence of dollarization brings about several distortions, where
one of them is the gap in the law of one price. Depending on the assumed policy,
this particular distortion will be translated to the terms of trade and/or the real
exchange rate. In particular, assuming CPIT implies automatic stabilization of
the real exchange rate such that the gap in the law of one price will absorb the
entire distortion linked to positive dollarization, which in turn will a¤ect the
terms of trade. Assuming DIT, on the other hand, will make both the gap in
the law of one price and the real exchange rate to be a¤ected such that neither
the terms of trade nor the real exchange rate are fully stabilized.
In this section we characterize the perfect foresight, zero in�ation steady

states of our small open economy mode for the two di¤erent monetary pol-
icy regimes, consumer price in�ation targeting (CPIT) and domestic in�ation
targeting (DIT), for di¤erent levels of the steady state nominal exchange rate.

14Note, that considering a hybrid monetary policy rule including depreciation of the ex-
change rate or deviation of the real exchange rate from its steady state level, as for instance in
Wang (2009), would yield more volatility in the exchange rate, via the uncovered interest rate
parity. Hence, there is no apparent advantage of targeting depreciation explicitly. Overall,
the di¤erence between the rules considered here and hybrid rules is rather small, even for low
degrees of dollarization.
15 In other words, in the present model we have a unit root in the nominal exchange rate.

As it has been highlighted by Schmitt-Grohé and Uribe (2003), as domestic residents have
only access to a risk-free bond whose rate of return is exogenously determined abroad we will
have the steady state of the model to depend on initial conditions. In the present model, even
for the di¤erent cases considered in Schmitt-Grohé and Uribe (2003) we have dependency on
initial conditions. Note, that dependency on the initial nominal exchange rate is equivalent
to dependency on the initial level of the stock of dollarization capital, k0, as in Uribe (1997).

25



4.1 Consumer Price In�ation Targeting (CPIT)

The steady state allocations for di¤erent initial values of the nominal exchange
rate are given as follows:
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Figure 1: Continuum of steady states, assuming CPIT.

Assuming the monetary authority to fully stabilize CPI-in�ation yields a
stable real exchange rate, i.e. the real exchange rate to take value one, for all t
and in particular in the steady state. This, in turn, implies steady state aggre-
gate consumption to be constant and equal to one, for any initial value of the
nominal exchange rate. However, the composition of aggregate consumption
will be changing over di¤erent steady states, i.e. di¤erent shares of aggregate
consumption are allocated to consumption of domestically produced goods pur-
chased in dollars (CDH;t) or pesos (C

P
H;t), and to consumption of foreign produced

goods purchased in dollars (CDF;t) or pesos (C
P
F;t). For higher degrees of dollar-

ization we will observe an increase in domestic dollar-consumption, due to the
decline in the relative dollar price. Equivalently, domestic consumption pur-
chased in pesos will be decreasing for higher degrees of dollarization, for the
relative peso price to be increasing. Furthermore, we will observe an increase in
home-consumption over all, with respect to consumption of imports, due to the
increase in the terms of trade. This increase in the terms of trade is due two an
increasing gap in the law of one price which makes imports increasingly expen-
sive, coming along with the gradual decline of the domestic price index, which
thus makes domestic goods relatively less expensive with respect to imports.
The steady state gap in the law of one price, will be re�ecting the cost-bene�t

relation in using the foreign currency for purchases of imported goods. For the
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rest of the world not to bear the transaction costs on dollar purchases we have
the gap in the law of one price to be bigger than one for any positive degree
of dollarization. For low degrees of steady state dollarization we will have the
gap in the law of one price to be increasing for the transaction costs on dollar
imports to be increasing. For higher degrees of dollarization we will have the
peso imports to become more and more expensive (for the optimal peso-price of
foreign �rms to be increasing in the nominal exchange rate) such that it becomes
relatively less costly to purchase imports in dollars.
Price dispersion will be increasing in the degree of dollarization, for a more

and more important di¤erence in peso- and dollar prices and for higher transac-
tion costs which widen the di¤erence among dollar prices. Steady state employ-
ment will be increasing with the degree of dollarization for two reasons: First,
because of a higher level of domestic output (mainly due to an expenditure
switching e¤ect of imported to domestically produced goods), and second for a
higher level of price- and output dispersion, which makes domestic production
more labor intensive. This will thus provoke an outward shift of �rms� labor
demand which yields higher levels of wages in steady states corresponding to
more dollarized economies.
Finally, steady state output will depend negatively on price dispersion and

the gap in the law of one price. The terms of trade and the nominal exchange
rate, on the other hand, are positively correlated with steady state output. An
increase in the steady state terms of trade, i.e. both an expenditure switching
e¤ect from imports to domestically produced goods as well as a higher demand
for exports from the rest of the world, will thus have a positive impact on do-
mestic output. The positive relation between output and the nominal exchange
rate will be more important for higher levels of the nominal exchange rate and
thus o¤setting the negative impact price dispersion, the gap in the law of one
price and the relative dollar-price have on output. We can interpret this as an
increase in the overall stability of the economy as more and more goods are pur-
chased in the stable foreign currency which allows �rms to set lower prices and
which will thus stimulate demand and ultimately increase output. Hence, the
more pronounced the devaluation of the domestic currency, the greater are the
bene�ts of falling back on the foreign currency and thus the more important the
increase in demand and output. In this sense, the nominal exchange rate is a
measure of the bene�ts in using the dollar as a means of transactions. The model
therefore suggests a positive correlation between the degree of dollarization and
the level of domestic output. This prediction is consistent with empirical evi-
dence, i.e. countries experiencing periods of dollarization have higher output in
periods of higher dollarization. As mentioned before, this observation is gen-
erally interpreted as an overall improvement in the economic stability of these
economies which then leads to an increase in output. An important part of this
increase in output will surely take place via the �nancial markets in the small
open economy and are thus not captured with the present model.
Higher levels of  , i.e. economies which are more sensitive with respect to

changes in the nominal exchange rate, will experience a faster increase in the
degree of dollarization, due to a more pronounced reaction of relative prices,
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i.e. a more rapid decrease in the relative dollar-price and a faster increase
in the relative peso-price. As a result, more good speci�c transaction costs
will distort both prices and output, such that we will observe higher levels of
price dispersion. Furthermore, we will observe a faster switch from peso- to
dollar home consumption. The bene�ts in using the foreign currency in such an
environment are bigger, such that the increase in domestic output will be more
important. Finally, higher price dispersion and higher levels of domestic output
will lead to higher levels of employment.

4.2 Domestic In�ation Targeting (DIT)

Domestic In�ation Targeting (DIT) implies both domestic and world in�ation to
be zero, i.e. �H;t = ��t = 0, for all t. With respect to the steady state allocation
assuming CPIT, we will observe two main di¤erences: First, in steady state
terms of trade and second in the steady state real exchange rate which, via the
international risk sharing condition, is re�ected in the steady state aggregate
consumption.
Aggregate steady state consumption under the regime analyzed here does

depend on the real exchange rate, which will be declining for higher levels of dol-
larization (contrary to a constant real exchange rate under CPIT). The declining
real exchange rate will provoke a decrease in steady state aggregate consump-
tion. This decline will be more important for more open economies (i.e. with
higher values of � and thus the share of aggregate consumption allocated to
imported goods).
Assuming DIT makes the terms of trade to move one-to-one with the gap in

the law of one price. Overall, the increase in the terms of trade will be smaller
for DIT, which in turn implies the relative dollar-price to be decreasing by more
and the relative peso-price to be increasing by less relative to CPIT. Assum-
ing DIT makes the relative prices to absorb more of the changes in the terms
of trade such that relative prices will be more volatile under DIT than under
CPIT. Consequentially, dollar-demand for domestically produced goods will be
increasing by more, whereas the decrease in the peso-demand for domestically
produced goods will be slightly less important relative to CPIT. Overall, do-
mestic consumption will thus be higher in the case of DIT. For the demand of
imports to be negatively a¤ected by the real exchange rate we will have the
consumption of foreign goods to be lower in the case of DIT, such that over all,
the expenditure switching e¤ect will be more important in the case of DIT.
With respect to the consumer price level, we will observe it to be slightly

lower whenever we assume DIT, for both the dollar-price to be decreasing by
more and the peso-price to be increasing by less. This will imply the real wage
to be lower with respect to CPIT, whereas the nominal wages will be equal, for
employment and price dispersion to be exactly the same as under CPIT.
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Figure 2: Comparison steady states CPIT vs. DIT.

5 Simple Monetary Policy Rules for the Small
Open Economy

In the present section we will analyze the macroeconomic implications of the
two above discussed monetary policy regimes for the small open economy with
endogenous dollarization for both the case with prices being perfectly �exible
and for price adjustments to be costly. We will discuss the dynamic e¤ects
of di¤erent shocks on a number of macroeconomic variables and compare the
results to the relevant literature. We present some quantitative results based on
a parametrized version of our model economy. The main assumptions underlying
our baseline parametrization are in line with the relevant literature. We interpret
a period as one quarter. We set � to unity, which corresponds to a log utility
speci�cation, and �, the elasticity of substitution between domestic and foreign
goods, equal to 1. We assume a labor supply elasticity of 13 , which corresponds
to a ' equal 3. The steady state markup of the monopolistic �rms is assumed
to be equal to 20 percent, which implies the elasticity of substitution between
di¤erentiated goods (") to take value 6. Following Colantoni and Martino (2006)
the price adjustment cost, �, is set at 50. We assume � = 0:99, which implies a
riskless annual return of about 4 percent in the steady state. A baseline value for
� (the degree of openness) is set at 0:4. The calibration of the interest rate rules
follows the original Taylor calibration and sets �� and ��H respectively equal
to 1:5. For the calibration of the stochastic properties of the exogenous driving
force, according to Galí (2003), we set �a = 0:95, �v = 0:5 and �y� = 0:86.
All previous parameters are assumed to take identical values in the small open
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economy and the world economy.
The parameter capturing �rms�sensitivity with respect to variability in the

exchange rate,  , is set to 1:15. The agents� learning in using the foreign
currency is set to �1 = 0:5, which implies that for a one percent increase in
the steady state degree of dollarization the stock of dollarization capital will
increase by 0.5. Finally, �2 is set to 0:3, which implies a moderate increase in
the transaction costs over varieties.
For the presence of multiplicity of steady states we will restrict our attention

to two di¤erent degrees of dollarization in the steady state, a relatively low
degree of dollarization (corresponding to 20% of all transactions carried out
in the foreign currency) and a relatively high degree of dollarization (60% of
transactions in the foreign currency). Remember that for the high dollarization
steady state we will have a higher level of domestic output and employment, a
bigger price dispersion, a higher share of domestic consumption purchased in
dollars and thus a lower share of domestic consumption purchased in pesos, due
to a lower relative dollar-price and a higher relative peso-price. Furthermore,
we will have a higher real wage, a bigger gap in the law of one price and thus a
higher relative price of imports with respect to exports.

5.1 Dynamic E¤ects of a Monetary Policy Shock

In this section we will analyze the dynamics of the model after a contractionary
monetary policy shock, which corresponds to an increase of 25 basis points in
"vt .
The Euler equation (5) combined with the market clearing (30), yields the

equilibrium condition

yt = Et fyt+1g�
1

�
[rt � Et f�t+1g � Et fdt+1g � �+ Et f4!t+1g]+��;�Et f4st+1g

(39)
with ��;� =

�
1��
� � �

�
16 . Note, that compared to the corresponding expression

of a standard small open economy new Keynesian framework, we have tomor-
rows expected devaluation, dt+1, and the variation of price dispersion, 4!t+1,
entering the equilibrium condition stated above. Solving (39) forward yields

yt = �
1

�

1X
k=0

Et frt+k � �t+k+1 � dt+k+1 � �+4
t+k+1 + !�;� 4 st+k+1g

16Note, that assuming log-utilities !�;� takes positive values for � < 0:5 and negative
values for � > 0:5. The underlying intuition is the following: For countries with relatively
lower shares of imports, an increase in the terms of trade from t to t + 1, i.e. an increase
in the relative price of imports, triggers an expenditure switching e¤ect from imported to
domestically produced goods, such that we observe a positive e¤ect on domestic consumption
and therefore on domestic production. For countries with relatively high shares of imports, i.e.
� above 0:5, the expenditure-switching e¤ect will still be present but since imports are a big
share of domestic consumption not all of it can be substituted by domestically produced goods.
Therefore, the overall cost of consumption will be increasing which will dampen domestic
consumption and ultimately domestic production.
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We see that in the present model exogenous interventions by the monetary
authority will have an e¤ect on output only to the extent they in�uence current
or future expected short term real interest rates, price dispersion or changes in
the terms of trade. In the following sections we will analyze in detail the e¤ect
of an exogenous monetary policy shock in both the �exible and sticky price
environment.

5.1.1 CPIT with perfectly �exible prices
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Figure 3: Impulse responses to a contractionary monetary policy shock for
di¤erent steady state degrees of dollarization

The contractionary monetary policy shock in the �exible price setup with
dollarization makes the real interest rate and both CPI- and domestic in�ation
to behave as in a classical model without dollarization. All remaining variables
will not be a¤ected on impact by the contractionary monetary policy shock.
The magnitude of the responses of nominal variables are equal across steady
states and therefore una¤ected by the economy�s degree of dollarization.
For a temporary reduction in the nominal interest rate, given the constant

world nominal interest rate, the uncovered interest rate parity implies a depre-
ciation of the nominal exchange rate. This will cause a permanent increase in
the level of the nominal exchange rate and bring the economy to a new steady
state with a di¤erent degree of dollarization. Hence, for every shock a¤ecting
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the nominal interest rate and thus the level of the nominal exchange rate we
will observe permanent e¤ects on real variables.
The change in the nominal exchange rate will have direct e¤ects on the rel-

ative prices and consequentially on the overall price index. The devaluation of
the local currency will make the use of dollars bene�cial and therefore provide
�rms an incentive to set lower dollar prices. The optimal peso price will not be
a¤ected by the shock, but given the fall in optimal dollar prices it will become
relatively less expensive to purchase goods in dollars. Consequentially, the de-
mand for domestic goods purchased in dollars will gradually rise whereas it will
fall for goods purchased in the domestic currency. The increase in dollar pur-
chases will lead to a rise in aggregate transaction costs paid on dollar purchases.
The domestic price index (PH;t) will therefore decrease after the contractionary
monetary policy shock with this reduction to be dampened by the increase in
transaction costs17 .
For importing �rms we will have the devaluation of the domestic currency

to provoke a rise in the optimal peso price, such that it becomes relatively less
attractive to purchase imports in the domestic currency. Hence, both for imports
and domestically produced goods we will observe an increase in dollar purchases
such that, over all, the degree of dollarization of the small open economy will
gradually increase after the shock. For the fall of the dollar-price set by �rms to
be less important for higher steady state degrees of dollarization (respectively
the rise of peso prices for importing �rms), the resulting increase in the degree of
dollarization will be less important than for economies starting o¤ with a lower
degree of dollarization. The increase of the degree of dollarization becomes thus
more and more costly, for the presence of increasing transaction costs.
The changes in both relative prices cause an increase in price dispersion in

two dimensions: First, the gap between dollar- and peso prices set by �rms is
widening with the degree of dollarization to become larger. Second, the increase
of the share of goods purchased in dollars will cause a rise in the aggregate good
speci�c transactions costs. Price- and at the same time output dispersion will
thus increase with the degree of dollarization and will be of bigger magnitude
for higher degrees of steady state dollarization.
For the gap in the law of one price to be increasing in the degree of dollariza-

tion we have its increase in the wake of the shock to be of bigger magnitude for
higher degrees of dollarization. According to (11) we have the reaction of the
terms of trade to be proportional to the one of the gap in the law of one price.
The resulting increase in the terms of trade will yield an expenditure switching
e¤ect of imported to domestically produced goods. Overall, assuming the mon-
etary authority to fully stabilize CPI-In�ation, aggregate consumption will not
be a¤ected by a contractionary monetary policy shock, but its composition will.
The positive reaction of domestic output is not directly provoked by the

shock but due to the change in the nominal exchange rate and the resulting

17For higher degrees of dollarization we observe a less important reduction of the optimal
dollar-price set by �rms, which in turn will make the degree of dollarization and thus the
aggregate transaction costs on dollar purchases to be increasing by less than for lower degrees
of dollarization.
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transition to a new steady state with a higher degree of dollarization. During
this transition domestic output will be a¤ected positively by the expenditure
switching e¤ect from imported to domestically produced goods. This positive
e¤ect of an increase in the terms of trade will nevertheless be dampened by the
gap in the law of one price which is also increasing in the degree of dollarization.
Finally, employment will be increasing with the degree of dollarization, due

to the increase in price dispersion and due to the relatively small reaction of
output.
For the economy to start o¤ at a higher degree of dollarization the response

of nominal variables will be independent of the degree of dollarization. The re-
action of relative prices of this temporary reduction in the nominal interest rate
will however be di¤erent. An economy with a higher level of initial dollarization
will have a higher nominal exchange rate in the steady state. Therefore, the
increase in the nominal exchange rate will make the relative dollar price to fall
by more and the relative peso-price to increase by more for higher degrees of
dollarization. Nevertheless, for the presence of increasing transaction costs the
degree of dollarization, which will be permanently a¤ected by these changes in
the relative prices, will increase by less for economies with higher initial degree
of dollarization. Finally, price- and output dispersion and ultimately the in-
crease in the level of aggregate employment will be more pronounced for higher
degrees of dollarization. Real real variables, in the present �exible price setup,
are thus not a¤ected by the monetary policy shock directly, but will gradually
react to the changes in the nominal exchange rate and consequentially in the
degree of dollarization. A temporary contractionary monetary policy shock in
an economy with a positive degree of dollarization will thus have permanent real
e¤ects via the change in the level of the nominal exchange rate. This will make
the economy converge to a new steady state with a higher level of dollarization.

5.1.2 CPIT with sticky prices

A contractionary monetary policy shock in a partially dollarized economy will
have two e¤ects: First, we observe that even with price adjustments being costly
we do not observe any liquidity e¤ect, such that the nominal rate will be de-
creasing. Second, we observe a decrease in the degree of dollarization on impact,
which is then followed by a gradual increase until the economy reaches its new
steady state.
For any positive degree of dollarization we will have the nominal exchange

rate and its impact on relative prices to be the driving force of the model.
The interest rate is driven by the expected in�ation (i.e. the Fisher e¤ect)
with the liquidity e¤ect being absent. The latter should make the nominal
rate to be increasing after a contractionary monetary shock in an economy
with sticky prices and without dollarization. We know from Galí (2003) that
even in a basic New Keynesian framework under some calibrations the model
does not predict the existence of a liquidity e¤ect. The present model does
not predict any liquidity e¤ect under any reasonable parametrization18 . The
18Note, that for a lower persistence of the monetary policy shock, i.e. lower values for �v ,
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intuition for the missing liquidity e¤ect is fairly straightforward: In an economy
where the monetary base consists of both domestic and foreign currency which
are considered perfect substitutes by domestic agents, reducing the domestic
part of the monetary base will not a¤ect the price of money, i.e. the interest
rate. Therefore, in the present model after a contractionary monetary policy
shock the interest rate will be moving with expected in�ation and we will observe
a depreciation of the nominal exchange rate.
The initial decrease in both CPI- and domestic in�ation makes the overall

purchasing power to increase but since price adjustment is costly we observe a
change in relative prices on impact. Note, that the decrease in in�ation due to
the monetary policy shock will not have any impact on the transaction costs due
on dollar purchases, such that we observe the use of the dollar to become more
expensive immediately after the shock. The decrease in overall in�ation will thus
alter the cost-bene�t relation between the two currencies in favor of the domestic
currency such that we observe a decrease in the degree of dollarization on impact.
Hence, on impact domestic dollar-consumption will fall, whereas domestic peso-
consumption will increase. The fall in the degree of dollarization on impact will
furthermore provoke more imports to be purchased in the domestic currency
such that ultimately the gap in the law of one price (due to the presence of
transaction costs) will be smaller. This decrease in the gap in the law of one
price will then make the terms of trade to fall such that imports become less
expensive. Moreover, the fall in the terms of trade will make domestic output
to fall immediately after the shock. For less goods to be purchased in dollars
we will furthermore observe a lower degree of price dispersion which will then
lower the level of employment immediately after the shock.
Note, that the real e¤ects after a monetary policy shock are not very big,

even in presence of price adjustment costs. This result underlines the fact that
monetary policy is less e¤ective in presence of dollarization.
The contractionary monetary policy shock and its e¤ect on the nominal

exchange rate will provoke a transition to a new steady state with a higher
degree of dollarization. In presence of adjustment costs we will observe this
transition to be slower than for perfectly �exible prices.

we will nevertheless observe the Fisher-e¤ect to be weaker.
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Figure 5: Impulse responses to a contractionary monetary policy shock in
presence of costly price adjustment, for the high dollarization steady state.
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Figure 6: Impulse responses to a contractionary monetary policy shock in
presence of costly price adjustment, for the low dollarization steady state.

Comparing the dynamics of two economies with costly price adjustment but
with di¤erent degrees of dollarization we observe the following: For a lower
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degree of dollarization we will have the di¤erence between dollar- and peso-
prices set by �rms to be smaller respectively to a higher degree of dollarization.
Therefore, the decrease in in�ation altering the cost-bene�t relation of the two
currencies will be more bene�cial in a less dollarized economy19 . The transition
caused by a contractionary monetary policy shock in an economy with low
dollarization may thus be to a steady state with the same or even a lower
degree of dollarization, whereas the transition in an economy with high degree
of dollarization will always be towards a steady state with a higher degree of
dollarization.
In dollarized economies where price adjustments are costly we will observe

the same transitional dynamics after a contractionary monetary policy shock
as in an economy with perfectly �exible prices, with two main di¤erences. The
price rigidities will make the degree of dollarization to fall on impact and the
overall transition to the new steady state with a higher degree of dollarization
will be slower. For low degrees of dollarization a contractionary monetary policy
shock may even provoke a reduction in the degree of dollarization.
As we know from Devereux and Engel (2007) monetary policy in open

economies faces a trade-o¤ between the desire to smooth �uctuations in the real
exchange rate and to allow �exibility in the nominal exchange rate for terms
of trade adjustments. In targeting CPI in�ation the monetary authority in a
partially dollarized economy will be able to perfectly stabilize the real exchange
rate but will face a trade o¤ between stabilizing the degree of dollarization, and
allowing �exibility in the nominal exchange rate for terms of trade adjustments.

5.1.3 Domestic In�ation Targeting (DIT)

In this section we will analyze the dynamics of the model after a contractionary
monetary policy shock, assuming the monetary authority to fully stabilize do-
mestic in�ation (�H;t).

19For a lower degree of dollarization the relative peso price will be lower, such that the
decrease in in�ation will make the use of the domestic currency relatively more bene�cial
than in the case of a high degree of dollarization with a higher relative peso price.
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Figure 7: Impulse responses to a contractionary monetary policy shock, for the
high dollarization steady state, assuming prices to be �exible.

Comparing the economy�s dynamics after a contractionary monetary policy
shock for the two regimes under consideration we �rst observe that nominal
variables react equally under the two regimes. In particular, as under CPIT
also under DIT we will not observe any liquidity e¤ect. With respect to the
reaction of real variables, most notable is that the magnitude of the reaction
to the shock is bigger for all variables, but output, under DIT. In particular,
stabilizing domestic in�ation brings about a bigger magnitude of the response
of relative prices to a contractionary monetary policy shock. Consequentially,
the cost-bene�t relation between the two currencies will be altered by more
under DIT than CPIT such that the reaction of the degree of dollarization will
be much more pronounced under DIT. This, in turn, will bring about a more
important modi�cation in the composition of aggregate consumption , i.e. a
more pronounced shift from varieties purchased in pesos to varieties purchased
in dollars. For the reaction of the terms of trade to be distorted by the gap in
the law of one price we have the relative prices to absorb part of this distortion.
The reaction of employment and consequentially of real wages is roughly the

same under both regimes; i.e. we �rst observe an inward shift of the aggregate
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labor demand, followed by an outward shift of the latter. The higher price
dispersion under DIT, as a consequence of the more pronounced reaction of
relative prices, will then result in a faster rise in employment. Given the reaction
of employment, real wages will be a¤ected by more.
For the monetary authority to fully stabilize CPI-In�ation the real exchange

rate will be stabilized also, such that aggregate consumption will not be af-
fected by the shock. In contrast, targeting domestic in�ation will make the real
exchange rate react negatively to the shock, such that aggregate consumption
under DIT will be falling. Under DIT domestic output is una¤ected by the
shock and in and is a¤ected only by movements in world output. Hence, the
monetary authority will face the trade-o¤ between stabilizing the real exchange
rate and allowing �uctuations in the nominal exchange rate for terms of trade
adjustments, as documented in Devereux and Engel (2007). Additionally, mon-
etary policy in a partially dollarized economy will have to trade-o¤ stabilization
of the degree of dollarization and �uctuations in the nominal exchange rate for
adjustments in the terms of trade.
As under a regime of CPIT as well under DIT we observe the magnitude of

the reactions to the contractionary monetary policy shock to become relatively
smaller with a higher degree of dollarization. Furthermore, the di¤erence in the
dynamic between the two regimes under consideration become smaller for higher
degrees of dollarization. These two results underline the conventional wisdom
of monetary policy to become less e¤ective with higher degrees of dollarization.

5.1.4 Sensitivity Analysis

To conclude our quantitative section we conduct a sensitivity analysis to the
calibration of our key parameters.
Increasing the pass-through elasticity,  , does a¤ect the magnitude of the

reaction to the monetary policy shock in the sense that agents will be less
con�dent with respect to the domestic currency and thus more sensitive to
changes in the exchange rate. Higher values for  in a �rst place make both
relative prices to react more �ercely, such that demand for both peso- and dollar
purchases will decrease and increase respectively by more. Overall, an economy
that is more reluctant to the use of its domestic currency will see its degree
of dollarization to be increasing faster after a contractionary monetary policy
shock. Therefore, such an economy will be converging to a new steady state
with a relatively higher degree of dollarization.
Increasing the social learning in using the foreign currency for transactions,

�1, will increase the speed of the dollarization process. Hence, in an economy
where agents learn faster to adapt to the foreign currency, an increase in the
nominal exchange rate and thus in the bene�ts in using the foreign currency,
will provoke a transition to a steady state with a relatively higher degree of
dollarization. A faster learning implies after all lower transaction costs to be
paid on dollar purchases, such that the cost in using the foreign currency be-
comes relatively lower. This will boost demand for dollar purchases and depress
demand for peso purchases. For the transaction costs to be lower, we will have
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a relatively smaller gap in the law of one price and a relatively less pronounced
increase in the terms of trade.
Parameter �2 captures the speed of augmentation of the transaction costs

over varieties i. For lower values of �2 we will have a �atter function such
that transaction costs are increasing at a slower rate in the share of varieties
purchased in dollars. A slower increase in the transaction costs will thus make
the bene�ts in using the foreign currency bigger, such that the dollarization
process will be faster, in the sense that the degree of dollarization will be more
sensitive with respect to changes in the relative prices, for the dampening e¤ect
of transaction costs to be smaller. Hence, if purchases in dollars become slightly
less expensive we observe the degree of dollarization to increase by relatively
more for lower values of �2 such that we observe a more pronounced shift from
peso- to dollar purchases of domestic consumption. The economy will thus
converge to a new steady state with a relatively higher degree of dollarization
after a monetary policy shock. The impact on the remaining real variables are
negligibly small.
Varying the degree of openness of the small open economy, �, will in the �rst

place alter the reaction of relative prices. In a closes economy, � = 0, the terms
of trade will not a¤ect optimal prices set by �rms, such that relative dollar
prices will be falling and relative peso prices will be increasing by relatively
more. Consequentially, dollar-demand will be increasing and peso demand will
be decreasing by relatively more. In a closed economy the degree of dollarization
will thus increase by relatively more after a monetary policy shock. Due to
the more pronounced modi�cations in relative prices, price dispersion will be
increasing by more. The reaction of output to a contractionary monetary policy
shock is mainly driven by the terms of trade, such that in a closed economy the
level of output will not be a¤ected by the shock. The more open the economy,
the more will the increase in the terms of trade translate to an increase in
output. The increase in employment after a contractionary monetary policy
shock is driven by both price dispersion and output. For a closed economy we
have price dispersion increasing and output to remain una¤ected. The more
open the economy, the more important the increase in output and the less
important the increase in price dispersion. Such that over all values of � and
the respective combinations of the reactions of output and price dispersion we
observe an increase in the level of employment.
Lower values of ', i.e. higher labor elasticity will make prices and conse-

quentially consumption to adjust by relatively more. Hence, for higher labor
elasticities we will see the economy to converge to a steady state with a rela-
tively higher degree of dollarization, and thus higher output, price dispersion
and employment.

5.2 Dynamic E¤ects of a Domestic Productivity Shock

In this section we will analyze the dynamics of the model after a positive shock
on domestic productivity.
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5.2.1 CPIT with perfectly �exible prices

We start by describing the dynamic e¤ects of a domestic productivity shock on a
number of macroeconomic variables, for di¤erent steady state degrees of dollar-
ization. Over both steady states considered we observe that a unit innovation in
at yields a temporary and protracted increase in the degree of dollarization, an
increase in output and the terms of trade, and a temporary decrease in domestic
in�ation. For the level of aggregate employment we observe for all degrees of
dollarization a temporary and moderate decrease in employment, which is then
followed by a permanent increase, due to the presence of positive price- and
output dispersion.
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Figure 8: Impulse responses to a positive shock on domestic productivity for
di¤erent steady state degrees of dollarization

For prices to be perfectly �exible we observer aggregate consumption, CPI-
In�ation, the nominal interest rate and the nominal exchange rate to be unaf-
fected by the positive shock in domestic productivity. The reduction of domestic
in�ation is dependent of the economy�degree of dollarization, i.e. it will fall by
more for lower degrees of dollarization. This is due to the aggregate transaction
costs which are una¤ected by the productivity shock and which are therefore
dampening the impact on the overall domestic price level. For a lower degree
of dollarization we have a smaller share of goods purchased in dollars and thus
less transaction costs to be paid in equilibrium. Therefore, the negative impact
on the domestic price level will be more important for economies starting o¤ at
a low level of dollarization.
The positive shock in domestic productivity will a¤ect producer prices in

both dollars and pesos negatively, such that the overall home price index will be
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temporarily lower than its initial steady state level. In general, in presence of
imperfect pass-through of variations in the nominal exchange rate to the dollar-
producer prices (i.e.  6= 1), we will have dollar producer prices of all �rms to
be (ine¢ ciently) smaller than peso-producer prices, which will yield a positive
level of price dispersion. The temporary reduction of dollar-producer prices will
thus be more important than the temporary reduction in peso-producer prices,
relative to the overall home price index. This will bring about a modi�cation
in the cost-bene�t relation between the two currencies, i.e. the relative dollar
price will be falling temporarily, whereas the relative peso-price will be slightly
increasing. These changes in the relative prices will make transactions in dollar
more attractive, and despite the presence of transaction costs, we will see the
degree of dollarization to increase. Note, that for the presence of network e¤ects,
this increase will be rather long-lasting. The temporary increase in domestic
productivity will make the use of the dollar for transactions relatively more
attractive which will lead to a protracted increase in the degree of dollarization.
This e¤ect will be more pronounced for lower degrees of dollarization, in the
sense that the bene�ts in using the foreign currency will be rising by relatively
more than in economies with already very high degrees of dollarization.
Aggregate consumption will not be a¤ected by the domestic productivity

shock, but its composition will. For the given changes in relative prices we will
see domestic consumption purchased in dollars to be increasing and domestic
consumption purchased in the domestic currency to be decreasing. Firms selling
in dollars will thus be producing and selling more with the same amount of labor,
given the rise in productivity. Firms selling in the domestic currency, on the
other hand, will be selling and producing less and thus dismiss part of their
labor force. In other words, on aggregate the increase in employment provoked
by both domestic output and price dispersion after a positive technology shock
will be slightly smaller than the reduction in aggregate employment due to a
higher domestic productivity. Overall, we will therefore observe a decrease in
employment after the positive technology shock. The magnitude of this decrease
will depend on the degree of dollarization in the economy and be bigger for lower
levels of dollarization, for a bigger share of �rms to be a¤ected by the decrease
in demand for domestic goods purchased in pesos. In the transition to the new
steady state we will have the technology shock to fade out over time while the
persistently high price dispersion will make aggregate employment to increase.
We have employment to take over some sort of bu¤er between domestic output
and price dispersion. Domestic output will be stabilizing at its initial level
much faster than price dispersion, since the latter inherits the persistence of the
degree of dollarization. The higher the steady state degree of dollarization, the
more important will be price- and output dispersion and thus the bigger the
increase in the aggregate employment during the transition to the new steady
state. Given the reaction of aggregate employment on impact and during the
transition period we will have real wages on impact to be falling slightly (given
the inward shift of the aggregate labor demand) and then to gradually increase
(given the outward shifting of aggregate labor demand during the transition).
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For the domestic price level to be at a lower level after the positive technology
shock we will observe the terms of trade to increase on impact. Imports are
thus more costly such that we observe an expenditure switch from imported
to domestically produced goods which will be the ultimate driving force for
domestic output. The terms of trade depend directly on the gap in the law
of one price, which will be increasing in the degree of dollarization. We will
therefore observe the temporary increase in the terms of trade to be slightly
smaller for higher steady state degrees of dollarization. This in turn will make
the temporary increase in output slightly less pronounced for economies which
are more dollarized.
The magnitude of the impact of a positive productivity shock on real vari-

ables will be smaller for higher steady state dollarization. This is due to the
increasing transaction costs which require a more and more important reduction
in the optimal dollar price for a further increase in the degree of dollarization.
To sum up, a positive domestic technology shock will in the �rst place af-

fect the cost-bene�t relation between the two currencies and make the use of
the dollar more bene�cial such that the degree of dollarization will increase.
This increase will be relatively long lasting due to the history dependence of
the dollarization process given agents�learning in using the foreign currency for
transactions and therefore a¤ecting its relative cost of use in the long run. The
degree of dollarization will a¤ect the economy�s response to a positive technology
shock both in terms of magnitude and persistence. Contrary to the monetary
policy shock we will not observe a transition to a new steady state with a di¤er-
ent degree of dollarization (given that the nominal exchange rate is not a¤ected
by the domestic productivity shock). However, in particular for low degrees of
dollarization, the e¤ects of the positive shock on domestic productivity will take
a very long time to fade out. For the low steady state economy the degree of
dollarization will take more than 80 quarters to come back on its initial level.

5.2.2 CPIT with sticky prices

In presence of costly price adjustments we will observe the price adjustments fol-
lowing a positive domestic productivity shock to happen only slowly over time.
The positive domestic productivity shock will generally make the production
costs and therefore the optimal prices set by both �rms selling in pesos and
dollars to be lower. For dollar-prices to be (ine¢ ciently) lower than peso prices
we will thus, even in presence of costly price adjustments, observe an increase in
the bene�ts of using the foreign currency for transactions. The resulting initial
reaction of both relative prices will nevertheless be smaller than in the bench-
mark case of perfectly �exible prices, since �rms will not adjust optimal prices
immediately. The initial increase in the degree of dollarization following a posi-
tive productivity shock will thus be smaller whenever price adjustment is costly.
Firms will then gradually adjust prices such that the degree of dollarization will
be increasing during 4 quarters. Consequentially, the initial impact on domestic
consumption purchased in pesos and dollars will be smaller than in the bench-
mark case of perfectly �exible prices, i.e. domestic dollar-consumption will be
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increasing and domestic peso-consumption decreasing by much less. The over-
all shift from domestic consumption purchased in pesos to dollars will therefore
be slower than without adjustment costs. Consequentially the initial impact
on price dispersion will be less important than in the case of perfectly �exible
prices. Over time �rms will gradually adjust prices and as a consequence price
dispersion will be increasing until the degree of dollarization reaches its peak.
The initial fall in aggregate labor will be more pronounced in presence of

costly price adjustment. This is due to the fact that the initial adjustment
of prices is smaller than in the benchmark case of �exible prices. Therefore,
�rms selling in dollars will face a relatively lower demand and given the higher
productivity will thus need less labor. After the positive productivity shock
we will therefore have both �rms selling in dollars and in pesos dismissing part
of their labor force. Over time domestic demand purchased in dollars will be
increasing such that the aggregate labor will be increasing as well.
For the decrease in the domestic price level to be less important than in

the case of �exible prices the initial increase in the terms of trade will be less
important such that ultimately the increase in domestic output will be less
pronounced whenever price adjustment is costly.
As in the benchmark case of perfectly �exible prices we observe the magni-

tude of the impact of a positive productivity shock to be smaller for a higher
steady state degree of dollarization.
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Figure 9: Impulse responses to a positive domestic technology shock in
presence of costly price adjustment, for the high dollarization steady state.
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Figure 10: Impulse responses to a positive domestic technology shock in
presence of costly price adjustment, for the low dollarization steady state.

5.2.3 Domestic In�ation Targeting (DIT)

In this section we will analyze the dynamics of the model after a positive shock
on domestic productivity, assuming the monetary authority to fully stabilize
domestic in�ation (�H;t).
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Figure 11: Impulse responses to a positive domestic technology shock and
perfect price �exibility, for the low dollarization steady state, under both

monetary policy regimes, CPIT and DIT.

Comparing the economy�s dynamics after a positive productivity shock under
the two regimes under consideration yields to similar conclusions as in the analy-
sis of a contractionary monetary policy shock. Namely, we observe the magni-
tude of the reaction to the shock to be bigger for all variables, but output,
under DIT. Stabilizing domestic in�ation brings about a bigger adjustment of
relative prices after a shock, such that the degree of dollarization under DIT
does react by much more than it does under CPIT. We can therefore conclude
that the monetary authority of a partially dollarized economy should stabilize
CPI-in�ation rather than domestic in�ation, in order to stabilize the economy.
Contrary to the �ndings in Galí and Monacelli (2005), under DIT, output in

the small open economy will not increase in response to a positive technology
shock at home, but rather remain una¤ected. This is due to the equality between
terms of trade and the gap in the law of one price under DIT, which make
domestic output to be fully dependent on world output, as it has been shown
in (32).

5.2.4 Sensitivity Analysis

Increasing the pass-through elasticity,  , does a¤ect the magnitude of the re-
action to the domestic productivity shock. Higher values for  yields higher
degrees of dollarization such that the increase in bene�ts in using the foreign
currency will be less important. Hence, an economy with agents to be more
reluctant with respect to the domestic currency will be a¤ected respectively less
by a positive domestic productivity shock.
Increasing the social learning in using the foreign currency for transactions,

�1, will increase the speed of the dollarization process and thus yields higher
degrees of dollarization. An economy which is adapting faster to the use of a
foreign currency will therefore see the bene�ts in using the foreign currency to
raise by relatively less by a positive domestic productivity shock.
Parameter �2 captures the speed of augmentation of the transaction costs

over varieties i. For lower values of �2 we will have a �atter function such
that transaction costs are increasing at a slower rate in the share of varieties
purchased in dollars. A slower increase in the transaction costs will thus make
the bene�ts in using the foreign currency bigger and therefore the increase in
these bene�ts due to a domestic productivity shock relatively more important.

5.3 Other exogenous shocks

5.3.1 Exogenous shock on transaction costs

Think of a shock on the economy�s aggregate knowledge in using the foreign
currency for transactions. We can think of such an exogenous shock representing
exogenous modi�cations of the transaction costs attached to the use of the dollar
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for transactions. A negative shock on k can be thought of as legal restrictions
imposed by the government on the use of the foreign currency in transactions.
On the other hand, a positive shock on the aggregate knowledge in using the
dollar for transactions could be the adoption of certain payment facilitating
technologies, as for instance credit cards, attached to the foreign currency.
A positive shock on k will make the use of the foreign currency less costly, i.e.

the transaction cost function will be shifted downwards such that transaction
costs will be lower for all varieties i. This will make the relative dollar price, SDt ,
to fall and therefore the relative peso price, SPt , to increase. These changes in
the relative prices will bring about a shift from consumption purchased in pesos
to consumption purchased in dollars, which ultimately will make the economy�s
degree of dollarization to increase. A negative shock on k will have opposite
e¤ects and thus lead to a reduction in the degree of dollarization.

5.3.2 Exogenous shock on world output

A positive shock on world output will in the �rst place a¤ect the respective
marginal cost of production in both sectors and therefore will alter the cost-
bene�t relation between the two currencies. Marginal costs of production in
both sectors are a¤ected positively by an increase in world output. For a positive
degree of dollarization we have the marginal cost of production in the dollar-
sector to be strictly lower than in the peso sector, such that the increase will be
relatively more important for �rms selling in dollars. This will bring about an
increase in the relative dollar-price and thus a fall in the degree of dollarization.
An increase in world output always generates an improvement in the terms

of trade, i.e. a decline in the relative price of imports. Consequentially, we
observe an expenditure switching e¤ect from domestically produced to foreign
produced goods which tends to reduce aggregate domestic economic activity. In-
ternational risk sharing implies aggregate domestic consumption to be a¤ected
positively. Depending on the assumed monetary policy regime, for the given
parametrization we will have either domestic consumption (CPIT) or domestic
output (DIT) to move one to one with world output. For the given parame-
trization the positive e¤ect on consumption dominates the expenditure switch-
ing e¤ect dampening domestic output, such that we observe a slight increase in
domestic production.
The di¤erent dynamics with respect to the two monetary policy regimes

under consideration con�rm previously found di¤erences. A regime stabilizing
domestic in�ation will cause more volatility, due to the more pronounced initial
reaction of relative prices. Furthermore, we see the di¤erences between the two
regimes to become smaller with higher degrees of dollarization.

6 Conclusion

We have distinguished two e¤ects of dollarization. First, dollarization leads to
the emergence of an additional policy trade-o¤ between stabilization and the
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control of the degree of dollarization. Monetary policy will therefore have an
impact on the degree of dollarization, which in turn a¤ects monetary policy
trade-o¤s. Second, the presence of network externalities makes the dollariza-
tion process history dependent and will therefore show up in the steady state.
In particular, by de�ning dollarization endogenously we observe multiplicity of
steady states with the degree of dollarization to have feedback e¤ects on the
allocation. Monetary policy shocks are shown to have permanent e¤ects which
will induce the economy to converge to a di¤erent steady state. Futhermore,
the model suggests that the response to domestic productivity shocks will be
conditional on the degree of dollarization in the economy. We can therefore con-
clude that a positive degree of dollarization does a¤ect the economy�s dynamics
after a shock and therefore has real e¤ects. Consequently, dollarization consists
in an important element to be taken into account in de�ning monetary policy.
Comparing di¤erent monetary policy regimes, in particular consumer price

index- and domestic in�ation targeting, leads us to the conclusion that the mon-
etary authority of a partially dollarized economy may have interest in stabilizing
CPI-in�ation, rather than domestic in�ation.
The proposed framework constitutes a �rst attempt to contribute to the

rich debate on optimal monetary policy in open economies by endogenizing
dollarization and thus accounting explicitly for the additional policy-trade-o¤
emerging in presence of this phenomenon. The analysis presented is a �rst step
towards the de�nition of optimal monetary policy in presence of dollarization
and has to be extended in several directions. The welfare implications and ul-
timately the de�nition of the optimal monetary policy in the given set-up have
to be established. Following the method developed by Benigno and Woodford
(2003), we derive the loss function for a small open economy from the utility
of the representative household, similar to DePaoli (2009), in order to gain a
better understanding of the role of dollarization in the international dimension
of monetary policy. In particular, we will study the welfare evolution in tran-
sition periods to a new steady state with a di¤erent degree of dollarization.
Furthermore, we will be able to study an active exchange rate management by
the monetary authority and its welfare implications. In de�ning the optimal
monetary policy we will be able to formulate explicit policy recommendations.
As a further extension and in order to make the model take into account more

accurately particularities of emerging countries�business cycle characteristics we
want to include a country risk component for the interest rate, as proposed in
Schmitt-Grohé and Uribe (2003). Furthermore, we could introduce a shock on
trend growth, as proposed by Aguiar and Gopinath (2007), which show that
this empirically driven modi�cation to the underlying productivity process can
largely reproduce business cycle features of emerging economies.
So far, the question of whether dollarization should be considered good or

bad, and thus be either encouraged or prevented by the monetary authority
has not been addressed explicitly. For doing so, the costs of dollarization, in
particular the loss of seigniorage revenues or the inability of conducting an
independent monetary policy would have to be taken into account.
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