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1. Introduction

The conventional wisdom among policy makers is that financial dollarization (i.e.,
private sector borrowing denominated in foreign currency) is a source of macroe-
conomic volatility and financial instability in emerging economies.! In contrast to
the standard Mundell-Fleming paradigm, under financial dollarization, the exchange
rate is unable to absorb negative external shocks. Instead, an exchange rate de-
preciation can amplify external shocks by raising the effective cost of borrowing,
triggering balance sheet effects and exacerbating a contraction in investment and
output growth. Moreover, attempts to fix the exchange rate do not necessarily im-
prove macroeconomic outcomes, as the stabilization of the nominal exchange rate
might require a procyclical monetary stance that results in a larger output contrac-
tion (Végh et al., 2017). Alternative policies for de-dollarization, such as a higher
reserve requirements in foreign currency or limits on bank’s foreign exchange posi-
tions, could potentially lead to financial disintermediation and lower growth (Catao
and Terrones, 2016). In turn, financial dollarization imposes a policy dilemma for
central banks, as the available policy options to mitigate its harmful effects in the
economy are limited. We refer to this dilemma encountered by many central banks
as the financial dollarization trap.

Nevertheless, and contrary to the conventional view, some dollarized countries
have been highly resilient to exchange rate depreciations. Recent empirical work
shows a weak relationship between dollarization, banking crisis, and macroeconomic
volatility. For instance, Christiano et al. (2021) analyze a large panel of firms in
Armenia and Peru and do not find that exchange rate depreciations affect investment
and employment decisions. They argue that an efficient macroprudential policy could
explain the weakness of balance sheet effects. Bleakely and Cowan (2008) find similar
results for Latin American countries, where the lack of balance sheet effects could be
explained by the fact that liability dollarization is concentrated among export firms
that are naturally hedged against exchange rate fluctuations. In this context, our
paper focuses on two key policy questions: (i) Can foreign exchange intervention lower
macroeconomic volatility under dollarization?; and (ii) How large are the welfare
gains from deploying foreign exchange rate intervention policies in economies with
financial dollarization? Despite extensive policy debates, these issue are far from
settled.

This paper explores the idea that an optimal foreign exchange intervention pol-
icy can substantially reduce the welfare costs of financial dollarization while provid-

1See, for example, Hausmann et al. (2001), Calvo and Reinhart (2002), Céspedes et al. (2004),
Yeyati (2006), and Braggion et al. (2009)



ing the central bank with an additional tool for achieving macroeconomic stability.
We develop a small open economy DSGE model with balance sheet effects where,
contrary to the Mundell-Fleming paradigm, exchange depreciation generates con-
tractionary effects. In the model, monetary policy has limited power to counteract
the balance sheet effects under financial dollarization, as shown by Céspedes et al.
(2004). While several papers in the literature assume that the central bank relies
solely on the short-term policy rate for macroeconomic stabilization purposes, a more
recent strand of the literature considers the more realistic case in which central banks
deploy multiple instruments.? We follow that avenue and include foreign exchange
reserves as an additional policy instrument that could be deployed optimally over
the business cycle. We then ask to what extent this additional tool can address the
excess macroeconomic volatility induced by financial dollarization.

The first contribution of our paper is to estimate the macroeconomic effects of
foreign exchange intervention in dollarized economies. We depart from the standard
panel data approach used in the dollarization literature (Levy-Yeyati, 2006; Chris-
tiano et. al, 2021) and rely on Vector Autorregresive (VAR) models for quantifying
the dynamic effects of foreign exchange intervention in dollarized economies. To
overcome endogeneity issues, we quantify the dynamic effects of foreign exchange
intervention in response to a shock in global capital flows, following Blanchard et
al. (2015). Based on a sample of 45 countries, we show that financial dollarization
amplifies the macroeconomic effects of capital flows. Moreover, we find that dol-
larized economies that engage in sterilized foreign exchange intervention display a
more stable path of real exchange rate and output growth, partially offsetting the
macroeconomic volatility associated with dollarization.

The second contribution is to show that dollarization drastically changes the
transmission mechanism of policy instruments in a small open economy model. In
the case of monetary policy, the transmission mechanism becomes weaker, as a policy
rate easing induces an exchange rate depreciation and tighter financial conditions in
foreign borrowing, partially offsetting the initial monetary stimulus. For foreign ex-
change intervention, the transmission mechanism under dollarization directly affects
not only the exchange rate but also the borrowing costs, increasing the effectiveness
of this policy tool for dealing with capital flows and the associated financial stability
risks. When we evaluate the optimal policy responses to a capital outflow, monetary
policy alone is unable to fully stabilize the economy, and the path of interest rates is
consistent with the procyclical monetary policy stance observed in many emerging
economies (Végh et al., 2017). This reflects the central bank’s attempt to stabilize
financial conditions in foreign currency in response to an outflow of capital. Once

2See Basu et al. (2020) and Adrian et al. (2020).



foreign exchange reserves becomes part of the central bank’s toolkit, the optimal for-
eign exchange intervention policy stabilizes the cost of borrowing in foreign currency,
resulting in lower volatility of consumption, investment, and output. Furthermore,
the use of foreign exchange intervention restores monetary policy autonomy and al-
lows the central bank to lower the policy rate in bad times. These theoretical results
explain the fact that with appropriate policies in place, some dollarized economies
might exhibit low macroeconomic volatility.?4?

Related literature. This paper relates to the vast literature on monetary policy
in small open economies under financial frictions. The key references in the litera-
ture for the case of emerging economies are Céspedes et al. (2004) and Gertler et
al. (2007), who show that financial dollarization imposes a constraint on monetary
policy since a monetary easing and the associated exchange rate depreciation could
trigger balance sheet effects and a contraction in investment. Other contributions
in the literature include Aghion et al. (2001), Aoki et al. (2021), Braggion et al.
(2009), Cavallino and Sandri (2023), Choi and Cook (2004), and Hoffman et al.
(2022), who also show that financial dollarization imposes significant trade-offs in
monetary policy design. In this paper, in addition to balance sheet effects, we intro-
duce imperfect asset substitution and foreign exchange intervention, which allows us
to go beyond the classical dichotomy of flexible and fixed exchange rates. Instead, we
focus our analysis on the optimal policy and the associated macroeconomic outcomes
in an intermediate regime, where foreign exchange reserves and monetary policy can
simultaneously address the policy dilemma imposed by financial dollarization.

This work is also related to studies on the optimal use of foreign exchange in-
tervention, such as Cavallino (2019), Fanelli and Straub (2021), Davis et al. (2021),
and Gabaix and Maggiori (2015). All these papers introduce a portfolio balance
channel, where domestic and foreign debt are imperfect substitutes and foreign ex-
change intervention has real effects in the economy. While we use a similar approach
for modeling a portfolio balance channel, our paper focuses on quantifying the ef-
fectiveness of foreign exchange intervention for stabilizing an economy with financial
dollarization.

3See Christiano et al. (2021) for a discussion of dollarization in Armenia and Peru

4Our results are consistent with the policy advice by the IMF (2023), which suggests the prudent
use of FXI for addressing financial stability risks stemming from financial dollarization (Use case
B).
5As discussed in the Principles for the Use of Foreign Exchange Intervention (IMF, 2023), there
are some circumstances under which FXI polices might be suboptimal. For instance, FXI could
hinder the development of the FX market, create moral hazard in the private sector by incentivizing
the exposure to foreign currency, create conflicting signals on the goals for monetary policy, or the
use of FXI for political or business interests in case the central banks lacks independence.



Another strand of the literature studies foreign exchange intervention in the con-
text of dollarized economies (Bocola and Lorenzoni, 2020; Céspedes et al.,2017). In
those papers, the central bank, acting as a lender of last resort, uses foreign exchange
reserves to relax borrowing constraints during periods of crisis. Rather than focus-
ing on the lender-of-last-resort role, our paper evaluates more generally the role of
foreign exchange intervention over the business cycle in dollarized economies, taking
into account a conventional portfolio balance channel and the impact on exchange
rate dynamics.

Finally, the paper is also related to the empirical literature on the dynamic ef-
fects of foreign exchange intervention as in Blanchard et al. (2015), Kim (2003), and
Cavallino (2019). These authors estimate VAR models for quantifying the macroe-
conomic impact of foreign exchange intervention. This paper contributes to the
empirical literature first by analyzing the amplification role of financial dollariza-
tion in response to capital flow shocks and second by showing that foreign exchange
intervention has a macroeconomic stabilization role in dollarized economies.

Outline. The rest of the paper is organized as follows. Section 2 presents the
VAR analysis that describes the macroeconomics effects of the global capital flow
shocks. Section 3 describes the small open economy model featuring balance sheet
effects and liability dollarization. Section 4 discusses the model calibration strategy.
Section 5 presents the response of the model economy to a capital outflow, comparing
the outcomes in economies with and without liability dollarization. Section 6 eval-
uates the welfare gains from deploying foreign exchange intervention and monetary
policy optimally in the model economy. Finally, section 7 concludes.

2. Empirical Evidence on Foreign Exchange Inter-
vention in Dollarized Economies

In this section we empirically analyze the macroeconomic effects of foreign exchange
(FX) intervention and global capital flow shocks. In particular, we estimate country-
specific VAR models with a recursive identification, compute the responses in each
country to a global capital flow shock, and report the endogenous response of FX
reserves. We rely on quarterly data for a sample of 45 advanced and emerging
economies over the period 2000Q1-2018Q4. In the sample we do not consider coun-
tries that issue a reserve currency (namely, the United States, the United Kingdom,
Japan, Euro area countries, and Switzerland). We are also interested in understand-
ing the macroeconomic effects of a global capital flow shock in the presence of liability
dollarization.



Using the database on financial dollarization from Levy-Yeyati (2006), we analyze
the impact of global capital flow shocks in dollarized and non-dollarized economies.
We define an economy as dollarized when deposit dollarization is equal to or greater
than 20 percent and as non-dollarized when this indicator is less than 20 percent.
Levy-Yeyati (2006) argues that deposit dollarization can be used as a relevant proxy
of loan dollarization, which is the liability dollarization of the corporate sector. This
correspondence between deposit and loan dollarization is due to the presence of pru-
dential limits on bank’s foreign exchange positions, implying that the exchange rate
risk deriving from financial dollarization is mostly absorbed by non-financial firms
and households. The sample of countries used in the estimations and their financial
dollarization ratios are presented in the appendix A.

The recursive VAR model considers the following six variables: a global capital
flows series; real gross domestic product (GDP); the consumer price index (CPI);
the short-term interest rate; the real effective exchange rate; and the stock of FX
reserves. The global capital flow series is country-specific and is constructed following
Blanchard et al. (2015). This variable for an individual country i is defined as the
ratio of the sum of gross private capital inflows to all non-reserve currency countries
divided by the sum of the corresponding nominal GDP expressed in U.S. dollars, but
excluding the data from country 7. By using this definition, we ensure that the global
capital flows are exogenous to each individual economy. Formally, we estimate the
following VAR model for country :

Xit =0+ A 1 X+ + A p X p + Wiy, (1)

where the vector X, is given by X,; = [gkfi+, Ayis, Apis, Riv,rer; e, Afx;4]. The
variables Ay, , and Ap;,, are the first difference of the log of GDP and CPI, respec-
tively, in country . R;; is the short-term interest rate, and rer;, is the logarithm
of the real effective exchange rate for country i. The variable gkf;, is the Blan-
chard et al. (2015) measure of global capital flows. Finally, Afz;, is the change in
the stock of FX reserves divided by the trend GDP for country ¢, computed with a
Hodrick-Prescott filter with a smoothing parameter of 1,600.” All domestic variables
are obtained from Haver Analytics.

6The main results of the VAR analysis do not change when we use different dollarization thresh-
olds.

"The empirical results are robust to alternative definitions of FXI included in the database by
Adler et al. (2021). Blanchard et al. (2015) also found that the VAR results are robust to different
measures of FXI .



The matrices of coefficients A; 1, --- , A; , have a dimension of 6 x 6 and the vector
of coefficients «; has a dimension of 6 x 1. The parameter p is the lag-length for
the VAR model. The variable u;; is a 6 x 1 disturbance vector with mean 0 and a
variance-covariance matrix given by 2;.Furthermore, we impose a block exogeneity
restriction in the VAR such that domestic variables do not affect global capital flows
on impact. This restriction captures the fact that for small open economies, the
global capital flows series are exogenous to macroeconomic developments in each
economy. This implies that all coefficients that affect the variable gkf;, are set to
zero, except for its own lag. Consequently, the first equation in the VAR model is as
follows:

gk fis = a1 + angkfip—1 + iy (2)

We set p = 3 for all the country-specific VARs following Schwarz’s Bayesian Cri-
terion (SBC) and the Akaike Information Criterion (AIC). We estimate A1, A, s,
A, 3, and ; by ordinary least squares (OLS), imposing the block exogeneity restric-
tion in equation (2).

Figure 1 shows the responses of dollarized and non-dollarized economies to a
contraction of global capital flows of 2 percent of global GDP.We report the median
impulse response functions for dollarized and non-dollarized economies and the 60
percent confidence bands.® A negative shock to global capital flows is contractionaty
in both types of economy. However, the negative effect on output is amplified in
dollarized economies, in line with the conventional wisdom on the macroeconomic
impact of dollarization, whereby balance sheet effects are exacerbated in response to
a capital outflow. Furthermore, and consistent with the predictions of a standard
Phillips curve, the contraction of global capital flows also depresses inflation, with the
effects being higher in dollarized economies. As a result, dollarized economies engage
in more policy activism in response to capital outflows, as they sell more reserves and
increase their policy interest rate more relative to non-dollarized economies. These
two policy responses suggest a “leaning against the wind” policy to contain an ex-
change rate depreciation and the corresponding adverse balance sheet effects when
debt is denominated in foreign currency. When we analyze the real rate exchange
dynamics, dollarized economies tend to display a more gradual depreciation in the
short run, which is consistent with the reaction of the policy rate and foreign ex-
change intervention. The increase in the policy rate in dollarized economies could
potentially also be associated with unsterilized FX interventions that result in a con-
traction of the money supply.

8The 60% confidence bands for the median country were computed using bootstrapping methods.



Figure 2 delves deeper into the interaction between monetary policy and sterilized
FX intervention by plotting the responses to a negative global capital flow shock in
a sample consisting of only dollarized economies. We split the sample of dollarized
economies into two groups, base on whether the interest rate response to the shock
is above or below the median. Thus, both groups deploy foreign exchange interven-
tion, but group A has a more active and group B a more stable interest rate. We
interpret group B as a case of sterilized FX interventions, since these interventions
are not associated with a substantial change in monetary policy. As shown in figure
2, interest rate for group B does not react on impact and is relatively more stable
over time than the rate for group A. Interestingly, in the case of group B, the pace of
the real exchange rate depreciation is slower relative to group A, consistent with the
idea that sterilized foreign exchange has a stronger transmission mechanism relative
to unsterilized FX interventions. The larger depreciation observed in group A is
consistent with a larger output contraction, as the depreciation increases the cost of
borrowing in foreign currency and hence contributes to a larger aggregate demand
contraction. In group B, where the exchange rate depreciation is contained in the
short run, the response of output to capital flows is moderate. This is also consis-
tent with a balance sheet mechanism, where a less depreciated exchange rate would
attenuate the impact of a higher cost of borrowing in foreign currency, offsetting
the contractionary effect of capital outflows on output. Finally, inflation is lower in
group B, which is consistent with a less-depreciated exchange rate and may reflect
the impact of a lower aggregate demand on local consumer prices.

To summarize, the VAR econometric analysis shows that global capital outflow
shocks have a sizable effect on output, and this effect is amplified in countries with
liability dollarization. Sterilized FX interventions in dollarized economies are helpful
in “’leaning against the wind””, resulting in a slower real exchange depreciation and
lower output volatility in the context of global capital outflows. Next, we analyze
this empirical evidence through the lens of a small open economy DSGE model,
and evaluate the welfare implications of FX intervention in response to capital flow
shocks.

3. A Small Open Economy Model with Foreign
Exchange Intervention

We developed a small open economy model following the work of Christiano et al.
(2005), Gertler et al. (2007), and Smets and Wouters (2007). The model consid-



ers two goods: domestic and imported. The domestic good is produced by firms
that combine capital and labor using a constant-returns-to-scale technology. En-
trepreneurs demand capital, and their borrowing transactions are subject to agency
costs as in Bernanke et al. (1999). Based on the work of Céspedes et al. (2004) and
Gertler et al. (2007), we assume that a fraction of corporate borrowing is denomi-
nated in foreign currency. This captures the prevalence of liability dollarization in
many emerging economies (Levy-Yeyati, 2006), as well as the fact that the exchange
rate fluctuations can adversely affect the balance sheets of corporate borrowers. We
also consider imperfect asset substitution as in Chang et al. (2015) and Cavallino
(2019). This friction allows sterilized foreign exchange (FX) intervention to have
real effects in the economy. In the model, we evaluate the welfare gains from re-
lying on FX intervention in response to capital outflows in the context of liability
dollarization.

3.1. Households

The domestic economy is inhabited by a continuum of households indexed by j in
the unit interval, [0,1]. The expected present value of the utility of household j is
given by:

(f)toL 057_1
= |Cui(j) - Gl ] e
U,(j) = E i o ,
¢ (J) t;ﬁ 1—1/oc

(3)

where [; () is the labor supply and C} (j) is consumption. The parameters o¢ and
o are the intertemporal elasticity of substitution and the inverse Frisch elasticity of
labor supply, respectively; and (;, is the weight on the disutility of labor. C (j) is
defined by a constant-elasticity-of-substitution (CES) aggregator of home and foreign
goods:

nc
ng—1 ng—1 | nc-1

Cy (5) = |78 Cuy () 70 + (L —y0) e Cry (j) 7@ , (4)

where Cy (j) and Cp (j) are home and foreign goods respectively. ¢ is the share
of domestic goods in the consumption basket and 7. is the elasticity of substitution
between home and foreign goods. Households have access to the following assets:
non-contingent domestic bonds By(j), deposits in domestic currency Dy(j), deposits
in foreign currency Dj(j), non-contingent foreign debt B; (j), and domestic state-
contingent bonds d;y1(j). The gross return of the foreign currency deposits in is equal
to the risk-free foreign interest rate, R;. Hence, the household budget constraint is



given by:

P Ci(j) + Bi(j) + Di(j) + Di(J) + Eilqrir1dia ()] — EB; (5)(1 + 6y,) =
Wi(i)le (7) + Re1Bi1(j§) + Rpi1Di1(j) + E 1 Dy (j) (5)
+di(j) + I (5) + T2 () — EB; (7)) Ry 1,

where I1; (j) are the profits received from domestic firms, W; () is the nominal wage
set by household j, T; are net lump-sum transfers from the government, and &; is the
nominal exchange rate. R; and R; are the gross interest rate of the non-contingent
bonds in domestic and foreign currency, and Rp, is the gross interest rate of the
deposits in domestic currency. In equilibrium Rp; = R;. Households choose their
optimal consumption and portfolio allocation by maximizing welfare (3) subject to
equation (5). By assuming a complete set of state-contingent claims, consumption
is equalized across households despite differences in their supply of labor.

Households pay a transaction cost ©; per-unit of foreign borrowing they issue.
This transaction cost is paid to domestic financial intermediaries as a fee for their
service and generates imperfect asset substitution between domestic and foreign as-
sets.” This transaction cost for foreign borrowing follows Chen et al. (2012), who
introduce a similar cost to generate imperfect substitution between short and long
term bonds to quantify the macroeconomic effect of quantitative easing in the US
after the global financial crisis. The transaction cost for foreign borrowing also fol-
lows the portfolio adjustment cost assumption in Liu and Spiegel (2015) and Chang
et al. (2015), where the cost induces a wedge in the uncovered interest parity (UIP)
condition. This wedge in the UIP condition makes sterilized FX intervention effec-
tive in influencing the real exchange rate through the portfolio balance channel. The
exact functional form for ©;, = © (+) is discussed in section 3.6.

3.1.1. Wage Setting and Labor Supply

Each household j is a monopolistic supplier of a differentiated labor service ,(j).
There is a set of perfectly competitive labor service assemblers that hire labor from
each household and combine it into an aggregate labor service unit [;. Aggregate

labor is defined as: o

= ([ roa)” ©

9This transaction cost also induces stationarity in the model in the context of a small open econ-
omy (Schmitt-Grohé and M. Uribe, 2003). The financial intermediaries are assumed to distribute
their profits to households.




where €7, is the elasticity of substitution of the variety ;7 of household labor sup-
ply. The optimal composition of this labor service unit is obtained from the cost
minimization problem of the assembler. The resulting demand for the labor service
provided by household j is given by:

, W () ™
l = =/ l 7
W= (") n )
where W, (j) is the wage rate set by household j and W, is an aggregate wage index
defined as W; = (fol VVt(j)lfeLdj>

a wage setting process a la Calvo (1983). In each period, each household faces a
constant probability (1 — ¢r) of being able to re-optimize its nominal wage. Once a
household has decided on a wage, it must supply the labor service demanded at that
wage rate.

" Following Erceg et al. (2000), we assume

3.2. Capital Producers

We assume a continuum of capital goods producers who operate in a perfectly com-
petitive market. Aggregate investment (/;) consists of a CES aggregation of home
(Ip,:) and foreign (Ig;) investment goods:

) PR %
L= P -t |

where 7; is the elasticity of substitution between home and foreign investment goods,
and ~; is the share of domestic investment goods. The law of motion of physical
capital is given by:

Kiyi=1-0)K,+ S (L) 1,
I

where K; is the stock of capital and S (.) is the investment adjustment cost.'® The
capital goods producers then sell the capital goods at a price (); to the entrepreneurs,
who earn the rental rate of capital and the value of undepreciated capital as income.

3.3. Entrepreneurs

The financial accelerator mechanism follows the work of Bernanke et al. (1999) where
the external finance premium depends positively on the entrepreneurs’ leverage ratio.

0The adjustment cost of investment satisfies: S(1) = 1, S’(1) =0, S”(1) = —us < 0 (see Altig
et al. (2011)).

10



In addition, we assume that a fraction of the debt portfolio is denominated in foreign
currency. The model considers a continuum of risk-neutral entrepreneurs. In period
t, entrepreneurs finance the purchase of physical capital K., with net worth N, and
loans from financial intermediaries such that the following constraint holds:

Ni+ Bey + EBZ; = Qi Ky, (8)

where B, ; is the loan in domestic currency and B, is the loan in foreign currency.
Following Aoki et al. (2021), we assume that a fraction ¢ of the loan is denomi-
nated in domestic currency and 1 — ¢ is denominated in foreign currency. Therefore,
Bet = ¢B.; and &B;, = (1 - ®)Bes, where B, is the total value of the loan and
1 — ¢ is the degree of liability dollarization.

Entrepreneurs rent capital to the firms and sell the undepreciated capital to
capital goods producers in period ¢t + 1. Each entrepreneur faces an idiosyncratic
shock w that affects the effective amount of capital available in ¢4 1, which is denoted
wir1K¢11. Following Bernanke et al. (1999), we assume that log(w:y1) follows a
normal distribution with mean —¢?/2 and standard deviation equal to o,. This
last assumption implies that F;w; 1 = 1. The ex-post return in period t + 1 for the
entrepreneur is given by:

Ziv1+ (1 = 0)Qei1
Qy ’

where 7,1 is the rental rate of effective capital in period ¢t + 1. There is asymmetric
information between entrepreneurs and financial intermediaries. Entrepreneurs ob-
serve the realization of w;,; while financial intermediaries can only verify the value
of w;yq after incurring monitoring costs. The monitoring costs are proportional to
investment income: w41 RES Qi Kit1, with p € (0,1). An optimal financial contract
will be incentive-compatible and will provide incentives for entrepreneurs to reveal
the realization of w;,1 to the financial intermediary. In particular, the debt contract
is structured as follows. For every state with associated return on capital wt+1Rfi1,
entrepreneurs have to either repay their debt or incur in default. The interest rate
on domestic and foreign currency debt is given by Ry ;.1 and R} ,,,, respectively.
The effective interest rate for the debt portfolio RMH is defined as:

(9)

K
Wt+1 Rt+1 = W41

_ &
Rpi+1=¢Rp 1+ (1 — ¢);—TREH1- (10)

When entrepreneurs default, the financial intermediary seizes their revenue and pays
a fraction p of that revenue for the monitoring process. Therefore, entrepreneurs

11



will always have incentives to pay the loan if the return thRfil is high enough to
do so. This logic implies that there will be a cutoff value for the realization of the
idiosyncratic risk, ;. 1, which satisfies:

@t+1R{i1Qth+1 = RL,tBe,t = RL,t+1(Qth+1 — V). (11)

If w1 < Wyyq, the entrepreneur defaults and the financial intermediary recovers a
fraction 1 — p of the revenue. This debt contract captures the information asym-
metries between lenders and borrowers that can only be circumvented with a costly
state verification mechanism. The optimal debt contract maximizes the net expected
benefits for entrepreneurs subject to the zero profit condition for financial interme-
diaries. The net expected benefits for entrepreneurs are:

/ waithKtHf(w)dw — Rp4Bey f(w)dw

1 W41 oo
= WRE QK 1 f(w)dw — @1 Ry Qi i fw)dw (12)
W41 W41
= |:/ o,)f(CU)d(JJ —/ wt+1f(w)dw} R{ithKt—i-l = A(@t+1)R£1Qth+1.
L:)t+1 (Dt+1

Since financial intermediaries are perfectly competitive, they obtain zero profits in
equilibrium. The risky loans to entrepreneurs should have an expected return equal
to the opportunity cost of the funds. Hence, the zero profit condition for financial
intermediaries becomes:

(¢Rt + (1 - Qb)g:g_TRZ) (QeKip1 — Ny) =

_ _ S Wi+1
Ry 1Be; (w)dw + (1 — ,u)RfithKtH / fw)dw =
W41 B 0 (13)
o0 Wi+1
v [ @ = [ )] R Qi -
W41 0
D(@1) RE QK-

The optimal debt contract will maximize profits (12) subject to equation (13)
which implies the following condition:

SPt+1 = Rfil = )
t+1 QiR + (1 — ¢) g’glﬁ;)_ s (14)
p@r1) = (D(@rp1) = A(wtﬂ)% h

12



where sp;;11 is a measure of the credit spread of the return to capital relative to
the risk-free rate or what Bernanke et al. (1999) call the external finance premium.
Using this last expression and condition (13), Bernanke et al. (1999) show that a
log-normal distribution for w;,; implies an increasing relationship between the credit

spread, sp;y1, and the leverage of entrepreneurs (%ﬁ“), defined by :

Qth—f—l

N ) >0 (15)

SPt+1 = ‘1’(

A fraction v, of entrepreneurs survives in each period, while the remaining fraction

exits the market and consumes all their wealth. The entrepreneurs who exit the

market are replaced by a new cohort that enters and receives an initial wealth w,,

an amount that surviving entrepreneurs also receive. Thus, the entrepreneurs’ net
worth evolves according to:

Ni = 7M@) RE Qi1 Ky + we, (16)
and the aggregate consumption of entrepreneurs is:

(1— %)A(@t)Rf(Qt—th'

Ce t =
Pcy

(17)

3.4. Firms

The model considers three types of firms: intermediate good producers which have
monopoly power and set their prices in a staggered fashion 4 la Calvo (1983); perfectly
competitive retailers of home good, which assemble the differentiated intermediate
goods and sell them in domestic and foreign markets; and importers, which purchase
homogeneous goods from abroad, differentiate them, and set their prices in domestic
currency 4 la Calvo (1983).

3.4.1. Intermediate Home Good Producers

Intermediate good producers can produce Y, (zg) of a particular variety zp, relying
on constant returns to scale technology:

Yii(2m) = Ay Le(zm)) ™ (Ko(2m))

where l;(zy), Ki(zm), and Ap, represents the labor input, stock of physical capital,
and the productivity level common to all firms, respectively. The capital share in the
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production function is denoted by «. Intermediate good producers set their prices a
la Calvo (1983).11

3.4.2. Retailers of intermediate home goods

Retailers of intermediate goods operate in a perfectly competitive market. To pro-
duce Yy, units of home goods, they combine domestically produced intermediate
varieties according to a constant elasticity of substitution function:

_°H
eg—1 eg—1

1
YH,t = {/ YH,t(ZH)?dZH ) (18)
0

where Yp,(zy) is the quantity of intermediate variety zy used for final domestic
goods and ey is the elasticity of substitution among varieties.

3.4.3. Importers

The importers consist of a continuum of firms that buy a homogeneous good in the
foreign market and turn it into differentiated goods. Competitive assemblers combine
this continuum of differentiated imports into a final import good Y according to the
following technology:

€

1 ep—1 ep—1
Yp: = [/ YF,t(ZF) v dzp ) (19)
0

where Yr:(zr) is the quantity of a differentiated import zp used by the assemblers and
er is the elasticity of substitution among differentiated imported goods. Importers
purchase foreign goods at a price Py, abroad in foreign currency. Each importer has
monopoly power over a variety of imported good. We assume local currency price
stickiness of the differentiated imported good & la Calvo (1983).

3.5. Monetary and Foreign Exchange Policy

The monetary authority controls the short-term interest rate and the stock of FX
reserves. The short-term interest rate is set according to a Taylor-type rule. Ac-
cording to the policy rule, the interest rate adjusts in response to deviations of CPI
inflation (m;), GDP (Y}), and the foreign interest rate (R;) from their steady state

1 The assumption of Calvo price setting determines that inflation in home goods responds to real
marginal costs according to a New Keynesian Phillips curve.
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levels. We also allow for interest rate smoothing, such that the interest rate rule has
the following specification:

&: R, PR 14+ (I1—¢R)er E (I—pR)py E (1—¢Rr)pRr* (20)
R R 1+7 Y R* ’

where ¢gr, ¢r, ¢y, and @g- are the weights of interest rate smoothing, inflation,
GDP, and the foreign interest rate in the monetary policy rule. If g+« > 0 this rule
will stabilize the nominal exchange rate. The larger the coefficient pg«, the smaller
the difference between the domestic and foreign interest rates, resulting in a smaller
expected exchange rate depreciation according to the uncovered interest rate parity
condition. The central bank follows a FX intervention policy rule that ”leans against
the wind” and is designed to counteract the effects of capital flows:

o I Pz [ R* O R~
Fe () (@) .

where F; is the stock of foreign exchange reserves, F" is the steady state values
of foreign exchange reserves, Oz governs the intensity with which FX interventions
respond to fluctuations in the foreign interest rate, and py, defines the persistence
of the stock of FX reserves. When 6y« < 0, the central bank adjusts the stock of FX
reserves to offset the associated capital flows induced by the interest rate differential
between domestic and foreign assets (i.e., a decline in the foreign interest rate is
associated with capital inflows and an increase in FX reserves). Changes in the
stock of FX reserves satisfy the central bank’s budget constraint :

StFt* - Bt - gtFt*ferfl - BtflRtfl - Tt- (22)

Sterilized FX interventions are conducted through the issuance of domestic bonds B;
and the accumulation of foreign reserves F) by the central bank. Each period, the
central bank earns interest payments net of valuation effects of foreign reserves from
the previous period, equal to &_1 F} | (R;‘_lé} /&1 — 1). The central bank also pays
interests on the stock of domestic bonds from last period, equal to By_1(Ri—1 — 1).
The net profits derived from FX transactions are rebated to households through
lump-sum transfers 7.2

2In the simulations the costs of sterilized foreign exchange intervention are of second order
importance, and are summarized by the lump-sum transfers.
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3.6. Aggregation and Equilibrium Conditions

In each period, markets for assets, labor, capital, and domestic and foreign goods
clear. For assets, we express the aggregate holdings of deposits, domestic bonds, and
foreign debt as follows:

&:/Dt D = /D /B&)E:A}w) (23)

Given the balance sheet of financial intermediaries, in equilibrium:
Dt et and D = Bet7 (24)

Where Be,t = ¢Be,t = ¢(Qth+1 _Nt) and gtB;:t = (1_¢)Be,t = (1—¢) (Qth-l-l_Nt)'
The equilibria in the labor and capital markets are given by:

! eL—1 6%1 !
- ( [ dj) = [ Wteien, (25)
0 0

1
0
The equilibrium condition for the final home good is:

W1
Yui=Cuy+ Cepy + Iy + CHt + u (/ f(w)dw) R£1Qth+1- (27)
0

Cfr 4 corresponds to the volume of exports of final home goods:

* * PHvt nd *
Cino= ¢ (220) "o, 29)
t

where (* corresponds to the share of domestic goods in the consumption basket in
the rest of the world and n* is the price elasticity of this demand.
The equilibrium for the foreign goods market is:

°F

1 ep—1 ep—1
Yp, = (/ Yri(zp) F dZF) =Cpt + Cepr + Ipy. (29)
0

Combining the households’, entrepreneurs’, and government budget constraints,
we obtain the balance of payments identity that describes the dynamics of net foreign
assets:

E(F; —B) = R, (&F, —&B,) + X, — M,, (30)
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where X; and M, are exports and imports, respectively. They are given by X; =
* * 1
PH,tOH,t and Mt = gtPF,t fU YF7t(ZF)dZF

Similar to Liu and Spiegel (2015) and Chang et al. (2015), the transaction costs
for foreign borrowing ©; determines the degree of asset substitution between domes-
tic and foreign bonds and the strength of the transmission mechanism of sterilized
FX interventions.”® As indicated in equation (22), an accumulation of FX reserves
is financed by increasing the supply of domestic bonds that are purchased by house-
holds. When there is perfect asset substitution (©; = 1), households will respond to
this excess supply of bonds by borrowing from the rest of the world, fully offsetting
the impact of FX reserve accumulation.'® Thus, to have real effects from sterilized
FXI, we assume that ©; depends on the stock of foreign and domestic bonds ex-
pressed in foreign currency: ©, = © (B, B;/&;). For this specification, we define two
key elasticities that determine the degree of imperfect asset substitution:

00 B
0B; © (By, Bj&) 2"
90 B,J&,

0B,/ 0 (B}, B,J&)

4. Calibration

The model is calibrated at a quarterly frequency to match key features of a repre-
sentative emerging economy. We set the discount factor to f = 0.995, consistent
with a steady state risk-free rate of 2 percent. Household preferences have a unitary
intertemporal substitution elasticity (6 = 1) and a Frisch elasticity of the labor
supply equal to 1/2 (o, = 2). The share of imported goods in consumption and
investment is set to 30 percent and the elasticity of substitution between domestic
and imported goods is 0.5. The implied ratio of imports to GDP broadly coincides
with the observed value for an average of 155 emerging and developing countries in
the International Monetary Fund (IMF) World Economic Outlook (WEO) database
for the period 2000-2018 (27 percent).

13Yakhin (2022) shows that up to a first order approximation an endogenous risk premium is
equivalent to alternative formulations in Gabaix and Maggiori (2015) and Fanelli and Straub (2021)
that generate deviations in the UIP condition.

14This is similar to the assumption of “Wallace neutrality”, where open market operations are
ineffective under frictionless financial markets. See Wallace (1981) and Curdia and Woodford (2011).
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The financial accelerator block of the model is calibrated following Bernanke et
al. (1999) and Gertler et al. (2007) and is consistent with a credit spread of 3 percent
in annual terms, an annual default rate of 3 percent, a capital-net worth ratio of 2,
and a survival rate of entrepreneurs of 97.5 percent. The degree of liability dollariza-
tion is set to 1 — ¢ = 0.5 in the benchmark calibration, which broadly matches the
empirical value for the median emerging economy in the Levy-Yeyati (2006) database.

The capital share « is set to 0.35. The depreciation rate ¢ is consistent with an
investment-to-GDP ratio of 20 percent. (* is chosen to have net exports equal to
zero at the steady state. The stock of FX reserves at the steady state F* is equal to
25 percent of GDP.

Table 1: Baseline Calibration

Parameter Value Description
I6; 0.995  Discount factor
oo 1.00  Intertemporal substitution elasticity
or 2.00  Inverse of the labor supply elasticity
Yo 0.30  Share of imported goods in consumption
e} 0.5 Substitution elasticity between H and F' in consumption
Y1 0.30  Share of imported goods in investment
nr 0.5 Substitution elasticity between H and F' in investment
us 2.5 Parameter for adjustment cost in investment
sp? 1.035  Credit spread in annual terms in the steady state
4 x F(w) 0.03  Default premium in annual terms in the steady state
QK / N 2.00  Capital-Net worth ratio of entrepreneurs in the steady state
Ve 0.975  Survival rate of entrepreneurs
1—9¢ 0,0.50 Degree of financial dollarization
o 0.35  Capital share in domestic production
170% 0.20  Investment-output ratio in the steady state
(X —M)/)Y 0.0  Net export-output ratio in the steady state
n* 0.5 Price elasticity of exports

We use standard parameter values found in the literature for calibrating price
and wage rigidities. We set the Calvo pricing parameters consistent with an average
price duration of 4 quarters (¢g = ¢r = 0.75). For the wage-setting process, we
assume an average duration of 8 quarters (¢, = 0.875). The monetary policy rule
has standard values: pr = 0.70, ¢, = 1.5, and ¢, = 0.5/4. The persistence of shocks
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to the foreign interest rate is set to pr+ = 0.95. In section 6, we discuss the selection
of YR+, psez, and Op- in the context of optimal policy rules.

Table 1: Baseline Calibration (continued)

Parameter Value Description

o1 0.875 Calvo parameter in wages

&L 0.5 Indexation to past inflation in wages

€L, 6.0 Substitution elasticity across labor varieties

OH 0.75  Calvo parameter in the prices of H goods

S 0.5 Indexation to past inflation in prices of H goods
€n 11.0  Substitution elasticity across H varieties

OF 0.75  Calvo parameter in the prices of F' goods

& 0.5 Indexation to past inflation in prices of F' goods
€y 11.0  Substitution elasticity across F' varieties

YR 0.70  Smoothing of the monetary policy rule

Or 1.50  Reaction to inflation in the monetary policy rule
POy 0.50/4 Reaction to output in the monetary policy rule
PR 0.95  Persistence coeflicient of foreign interest rate shocks
01 0.001  External risk premium elasticity to B*

02 0.013  External risk premium elasticity to B;/&;

For calibrating the parameters governing the risk premium, ©;, we proceed as
follows. First, as in Schmitt-Grohé and Uribe (2003) we calibrate o; = 0.001. We
set a value close to zero to ensure stationarity of the model. Second, we calibrate oo
based on the empirical evidence of Bayoumi et al. (2015), who find that an increase
in the stock of foreign reserves equivalent to 1 percent of GDP improves the cur-
rent account balance by around 0.4 percent of GDP. Consistent with this evidence
we set oo = 0.030. Table 1 summarizes the parameter values of the model calibration.

5. Inspecting the Transmission Mechanism in Dol-
larized Economies
In this section we explore the transmission mechanism in dollarized economies. We

focus our analysis on how liability dollarization modifies the transmission mechanism
of FX intervention, monetary policy, and capital flows shocks. This provides intuition
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on how dollarization affects the trade-offs faced by policymakers and how it influences
the optimal policy response to capital outflows in dollarized economies.!?

Figure 3 compares a tightening of the policy rate of 1 percentage point and
an accumulation of FX reserves of 1 percentage point of GDP for two alternative
scenarios: (i) No liability dollarization; and (ii) 50 percent liability dollarization.
To better understand the transmission mechanism, we only evaluate shocks to the
relevant policy instruments used by the central bank and abstract from any other
fundamental shocks affecting the economy. As is standard in the financial accelerator
model without dollarization, a higher policy rate leads to a higher real interest rate,
a real exchange rate appreciation, and an increase in the external finance premium.
This last effect generates a decline in investment and asset prices, with a subsequent
deterioration in the balance sheet position of firms. How does financial dollarization
modify the transmission mechanism of monetary policy? Since the effective cost
of borrowing depends on the nominal exchange rate, the appreciation results in
lower financial costs for corporate firms, inducing a milder increase in the external
finance premium. Dollarization generates a weaker transmission channel of monetary
policy to the external financial premium, rendering monetary policy less effective in
stabilizing the economy in response to external shocks.

In the second column of figure 3 we repeat the exercise for an accumulation of
FX reserves equivalent to 1 percent of GDP. Consistent with the traditional port-
folio balance channel under no dollarization, the FX intervention policy induces a
depreciation of the real exchange rate. As the exchange rate depreciates and CPI
inflation increases, an interest rate policy rule consistent with the Taylor principle
generates an increase in the real interest rate that peaks in the fifth quarter. This
increase in the real interest rate induces a modest and temporary increase in the ex-
ternal finance premium. With dollarization, since borrowing costs also depend on the
nominal exchange rate, the impact of the FX intervention on the premium is ampli-
fied resulting in much tighter financial conditions for the corporate sector. This has
two important implications on how the transmission mechanism of FX intervention
is modified in dollarized economies. First, the transmission mechanism to financial
conditions becomes stronger under dollarization, as FX intervention has a greater
impact on the external finance premium. Second, FX intervention has the potential
to work as a macroprudential instrument in dollarized economies to the extent that
can influence the corporate sector’s borrowing costs and financial conditions via the
exchange rate.

Next we discus how capital outflow shocks are transmitted in partially dollarized

5In the next section we focus on the optimal use of FX intervention in response to shocks to
global capital flows.
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and non-dollarized economies in the absence of FX intervention and assuming that
the central bank follows an interest rate rule. We follow Miranda-Agrippino and
Rey (2020), in considering that U.S. monetary policy is a key driver of the global
financial cycle. In particular, we model a shock to global capital flows as a 1 percent-
age point increase in the foreign interest rate R;. Figure 4 plots the corresponding
impulse response functions in models calibrated with and without liability dollariza-
tion. The model dynamics broadly reproduce the findings from the VAR analysis,
showing that the contractionary effects of capital outflows on output are larger in
dollarized economies than in non-dollarized economies. In our model, this effect is
mainly driven by the balance sheet effects. As result of an exchange rate deprecia-
tion induced by capital outflows, the corporate sectors’ leverage ratio increases as the
value of foreign currency debt rises in local currency terms. This generates a large
increase in the external finance premium, and a subsequent contraction in credit to
finance investment. Hence, capital flows are more contractionary in terms of GDP
and investment in countries with liability dollarization. In addition, we observe a
rise in inflation in both dollarized and non-dollarized economies. Finally, the trade
balance adjustment is larger in dollarized economies as a result of a larger contraction
in output and domestic demand.

Given that liability dollarization amplifies the macroeconomic effects of capital
outflows, a key question is the extent to which macroeconomic policies can improve
outcomes in response to global capital flow shocks. One option is to implement a
monetary policy that ”leans against the wind” to prevent an exchange rate apprecia-
tion. However, as discussed by Céspedes et al. (2004), while a policy rate can smooth
the exchange rate, it can also increase macroeconomic volatility in the presence of
financial dollarization. For instance, in our scenario, a higher nominal interest rate
can appreciate the currency offsetting the contractionary effects of capital outflows,
but a higher interest rates can also lower the price of capital, increasing the leverage
ratio and the credit spread and thus leading to a further contraction of investment
and output. An alternative option, which is the main focus of the paper, is to rely
on FX intervention in response to global capital flows. As shown in figure 3, FX
intervention directly affects not only the level of the exchange rate but also financial
conditions for the corporate sector. Intuitively, one can interpret FX intervention
as an alternative macroprudential policy that could offset the impact of capital out-
flows.'® In the next section, we characterize the optimal use of FX intervention in
response to capital inflows.

16 A similar point was made by Arce et al. (2019).
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6. Optimal Foreign Exchange Intervention in Dol-
larized Economies

In this section we evaluate alternative policy strategies for dealing with capital out-
flows in a model economy featuring liability dollarization (1 — ¢ = 0.5). As in the
previous section, we model a shock to global capital flows as a one percentage point
increase in the foreign interest rate. We consider three types of policy regimes. First,
we evaluate the case where the central bank responds to capital outflows by adjust-
ing the policy rate (pg+ < 0) while keeping FX reserves constant (6z- = ps, = 0).
Second, the central bank deploys a foreign exchange intervention rule in response
to capital outflows (pf,, g > 0) while following a Taylor-type rule geared towards
domestic objectives (¢ = 0). Finally, in the third regime, the central bank relies
on both the short-term policy rate and FX intervention to deal with capital outflows
(pr» < 0and pyss, Op- > 0). For each of these regimes, the coefficients of the interest
rate and the FX intervention rule (¢g«,pf,, Or+) are chosen to maximize the second-
order approximation of households’ welfare. The value of the optimized parameters
for these regimes are shown in table 2.17

Table 2: Optimized Parameters for Alternative Policy Regimes

Parameter | Optimized pg+ | Optimized FXI rule | Joint opt. of pp+« and FXI rule
DR+ -0.39 — -0.29
O g+ - -0.99 -1.42
Pfa - 0.95 0.93

Figure 5 shows the impulse response function of the baseline model with liability
dollarization (shown in figure 4), and two additional regimes: (i) with an optimal
monetary policy rule (dotted black line); and (ii) with an optimal FX intervention
rule and a calibrated policy rate rule (red dashed line). The optimal response of the
policy rate for the first regime (¢r« = —0.39) is an initial monetary policy loosening
followed by a subsequent tightening of the policy rate. The initial monetary policy
loosening helps to stabilize the external finance premium relative to the baseline
scenario. However, a persistent decline in real rates would lead to an exchange
rate depreciation and a further increase in the cost of foreign borrowing and the

1"We follow the approach by Schmitt-Grohé and Uribe (2007) and focus our analysis in simple
implementable rules. The fact that the optimal rules generate very small welfare costs, suggests
that the rules induce an allocation that is very close to the one under the Ramsey policies.
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external finance premium. Hence, the optimal policy rate shifts in subsequent periods
to a contractionary stance generating a continuous appreciation and a decline in
the external finance premium. This non-monotonic path of real rates is a direct
consequence of the ”financial dollarization trap”, where the central bank faces a
trade-off for stabilizing the economy. While there are merits to temporarily lowering
the rates, the constraint imposed by dollarization results in a subsequent procyclical
stance of monetary policy to prevent a larger exchange rate depreciation and balance
sheet effects in the corporate sector. Despite being procyclical over the medium-
term, this monetary policy leads to a slight reduction in macroeconomic volatility.
As shown in the first and second rows of figure 5, the optimal policy rule results in
a lower contraction of consumption, investment, and GDP and a smaller adjustment
in the trade balance.

For the optimal foreign exchange intervention regime (Og- = —0.99, pr, = 95),
we observe a gradual decline in FX reserves that bottoms out near 0.4 percent of
GDP in fifteenth quarter. This intervention cuts the real exchange rate depreciation
in half (from 3 to 1.5 percentage points), inducing a sharp reduction in the external
finance premium. This policy strengthens entrepreneurs’ balance sheet relative to
the scenario of no FX intervention, resulting in a stronger stabilization of domestic
demand (consumption and investment) and the trade balance.'® However, although
the FX intervention policy is successful in dealing with capital outflows in a context
of liability dollarization, the fact that monetary policy is set according to a calibrated
rule means that it is still procyclical over the medium term and thus suboptimal.

Figure 6 considers the case in which the central bank deploys both optimal FX
intervention and monetary policy rules (¢« = —0.29,0p- = —1.42, py, = 0.93). In
this regime, the dynamics of the policy instruments change drastically. First, the
sale of FX reserves is more aggressive and front-loaded, peaking at 1 percent in the
first period. Second, the monetary policy rates switches from procyclical to coun-
tercyclical. As a result of this combination, the central bank is capable of achieving
a lower external finance premium and lower overall macroeconomic volatility. The
optimal deployment of FX intervention and the policy rate is consistent with the
principle of effective market classification proposed by Mundell (1960), according to
which policy instruments should be assigned to objectives according to which they
have the most influence. Under optimal policy rules, FX intervention is focused on
external variables (the real exchange rate) and monetary policy on domestic ones
(output and inflation), making it possible for the central bank to restore monetary
policy independence and circumvent the constraint imposed by financial dollariza-

18 Adrian et al. (2021), Davis et al. (2021), and Lama and Medina (2020) show that Capital Flow
Measures (CEFM) could fully replicate the same allocation obtained under FXI policies.
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tion. Furthermore, to the extent that the exchange rate directly affects the financial
conditions of the corporate sector, foreign exchange intervention becomes a de facto
macroprudential instrument. By stabilizing the real exchange rate, FX intervention
directly compresses the external finance premium, improving the corporate sector’s
borrowing conditions in periods of capital outflows and preventing larger balance
sheet effects.

Next, we quantify the welfare costs & la Lucas (1987) of each policy regime r by
calculating the fraction of steady state consumption A, that households are willing to
give up in order to eliminate macroeconomic volatility. Formally, for each regime r,
we compute the second order approximation of the household utility, W, and obtain
A, such that:

oo—1
CL—A) —CGlhs| ™
=(1—

where C' and [ are the steady state levels of consumption and the labor supply. Ta-
ble 3 shows the welfare losses for each regime, measured by the compensation rate
Ar. In the baseline scenario, where the central bank implements a Taylor-type rule
that depends on output and inflation, the welfare costs are 0.29 percent of lifetime
consumption, about three times the value obtained by Lucas (1987) for US business
cycles. The results for each of the policy regimes are consistent with the impulse
response functions reported in figures 5 and 6. In the model specification with the
optimized coefficient pg-, there is a small reduction in welfare costs, suggesting that
monetary policy has limited power to deal with capital outflows in a dollarized econ-
omy. Under the regime with an optimized FX intervention rule, the welfare costs
are reduced significantly to 0.04 percent of lifetime consumption, suggesting that the
FX intervention rule is highly successful in responding to global capital outflows. Fi-
nally, the regime in which the policy rate and FX intervention are jointly optimized
provides even lower welfare costs. In sum, the welfare cost analysis suggests signif-
icant welfare gains from deploying an FX intervention rule in a dollarized economy.
In contrast, monetary policy alone has limited power to reduce the welfare costs of
business cycles under dollarization.

Table 3: Welfare Losses from Fluctuations in Global Capital Flows

Regime Welfare loss
Baseline 0.29%
Optimized @pg- 0.26%
Optimized FXI rule 0.04%
Joint Optimization of g+~ and FXI rule 0.03%
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7. Conclusions

In this paper we empirically and theoretically evaluate the role of foreign exchange
intervention in facilitating macroeconomic stabilization in dollarized economies. We
focus our analysis on a shock to global capital flows, given its relevance for driv-
ing business cycles in emerging economies. In a VAR analysis we find that a global
capital outflow shock has a contractionary effect on output, which is exacerbated in
countries characterized by liability dollarization. Furthermore, sterilized foreign ex-
change intervention can largely insulate emerging economies from capital outflows,
by stabilizing output and the real exchange rate. We also develop a small open
economy model with balance sheets effects and liability dollarization that broadly
replicates the empirical facts. In the model, liability dollarization amplifies the con-
tractionary effects of capital outflows and foreign exchange intervention is highly
effective in stabilizing the economy. We show that the welfare gains from relying on
an optimal monetary policy rule under dollarization are nil. In contrast, the opti-
mal deployment of FX intervention in a dollarized economy generates larger welfare
gains, allowing the central bank to escape the financial dollarization trap. These
results can rationalize the prevalence of low macroeconomic volatility in some dollar-
ized economies (Christiano et. al, 2021) and highlights the role of foreign exchange
reserves in reducing the welfare costs of dollarization.
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Appendix: Sample of Countries used in the VAR estimation

Table A1l. List of Countries

Dollarized Non-dollarized
Financial dollarization Financial dollarization

Country 1995-2004 (%) Country 1995-2004 (%)
Azerbaijan 69.1 Australia 0.0
Bolivia 90.1 Brazil 0.0
Bulgaria 50.0 Canada 0.0
Costa Rica 42.5 Chile 7.9
Croatia 68.6 China 7.9
Egypt 26.4 Colombia 0.4
Estonia 27.2 Czech Republic 11.0
Georgia 70.1 Denmark 3.8
Hungary 21.3 Guatemala 0.8
Jamaica 25.4 India 0.0
Kazakhstan 48.6 Indonesia 19.8
Latvia 44.9 [srael 18.4
Lithuania 36.7 Korea, Republic of 2.7
Moldova 39.4 Malaysia 2.7
Paraguay 54.5 Mexico 8.3
Peru 67.2 New Zealand 3.5
Philippines 30.8 Norway 3.7
Qatar 25.3 Poland 19.3
Romania 39.9 South Africa 3.2
Russia 32.8 Sri Lanka 20.0
Turkey 48.8 Sweden 1.4
Ukraine 34.7 Thailand 1.0
Uruguay 82.5
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Figure 1: Responses to Global Capital Outflow Shocks in Dollarized and Non-
dollarized Economies
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Figure 2: Role of FXI and Interest Rate Reaction in the Transmission of Global
Capital Outflow Shocks in Dollarized Economies
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Figure 3: Transmission of Monetary Policy Rate and FX Intervention

- Non-dollarization =====: 50% dollarization

A. Risein the MP rate B. Rise in FX Reserves

0.2 0.2
'\b
0.15F ™~ 0.15 1
1 ~.
I ~.
0.1t~ . 0.1 1
3 s Sl 3 .
] ~~. =~ |
L 0.05[= S Tt~ L 0.05( - 1
S 0 e T e <3 Ireg, S
(] e TTEEse=LT —_— wn ;’ .. e -
0 0 \\~~. ) 1
-0.05 005t T/ 1
01 . . . . 01 . . . .
0 5 10 15 20 25 0 5 10 15 20 25
25 2.5
2 2 1
15 15 1
@ o 2
w1 wooLrey, 1
@ @ HRN
N
0.5 05 "Tlfzr% 1
\"""ar--._._
O\‘/ 0 =TaTaTam
0.5 0.5 1
0 5 10 15 20 25 0 5 10 15 20 25
1 T T T T 1 T T T T
A
n
f\ 05 1
o 051\ o O )
© l' \\ © ~\\::-.__
) N P B
S 0 s ISENY 1
T T |
& &
-05 -0.5 1
1 . . . . 1 . . . .
0 5 10 15 20 25 0 5 10 15 20 25
15 15
1 1F & ]
5 8 |
Q Q I \\
X X H KN
I o ! ~
0.5 05K . 1
i e
~.~.~'~-—.-.
0 0
0 5 10 15 20 25 0 5 10 15 20 25
Quarters Quarters

33



Figure 4: Amplification Role of Dollarization with Constant FX reserves
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Figure 5: Comparison of Policy Regimes with 50 percent of Dollarization
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Figure 6: Comparison of Policy Regimes with 50 percent of Dollarization: Joint
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