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Abstract

This paper estimates the impact of US monetary policy shocks on Central Ame-
rica and the Dominican Republic economies, using a factor augmented VAR
model. A sign restriction approach is implemented for the identification of
such shocks. Our results indicate that US monetary policy shocks affect the-
se economies mostly through its effects on the real side of the economy due to
its impact on external demand and the reduced role of the exchange rate as
a shock absorber, where countries with less flexible exchange rate regimes are
movre affected. Likewise, the flow of remittances is also negatively influenced,

revealing another channel through which foreign monetary shocks impact the
Central American andthe Dominican Republic economies. On the financial
side, domestic interest rates will rise and net international reserves will fall
as central banks limit volatility in exchange rates.

Department of Monetary Programming and Economic Studies, Banco Central de la
Republica Dominicana. Authors thank the participants in the workshop organized by
CEMLA in Mexico City in September 2015 for their comments, particularly those of
Claudia Ramirez, Jorge Fornero, Kolver Hernandez, Alberto Ortiz, and Angel Estra-
da. They also thank participants in the IX Research Forum of the Consejo Monetario
Centroamericano in July 2015 and the XX Annual Meeting of the Central Bank Resear-
chers Network in November 2015. Opinions expressed in this paper do not reflect the
point of view of the Banco Central de la Republica Dominicana, the Banco de Espana
or the Eurosystem. <a.checo@bancentral.gov.do>, <s.pradel@bancentral.gov.do>,
<f.ramirez@bancentral.gov.do>.

189



Keywords: transmission of monetary policy, normalization, interest ra-
tes, Central America.
JEL classification: E50, E58, C55

1.INTRODUCTION

yearafter the end ofitsunconventional monetary policystrate-

gy, the Federal Reserve decided toincrease the federal funds

rate (FFR), event that puts an end to seven years of policy in-
terest rates at the zero lower bound. This phenomenon, known as
monetary policy normalization, has been a source of concern for
policymakers of both advanced and emerging economies, given
that a steep path in interest rates could increase financial market
volatility. This decision reopens the question of how USA monetary
policy shocks spillover to the rest of the world, in particular in the
context of historicallylowinterest rate levels. Of particular interest
is the question of how this type of shocks affects economies with a
low degree of financial linkages with international capital market
flows, such as Central American and Caribbean economies.

Themain objective of this paperisto quantifythe effects of foreign
interestrate shocks, measured through the USAFFR (a conventional
monetary policy instrument), on the economies of Central Ameri-
caand the Dominican Republic (hereafter CADR). Thisisarelevant
subject for policy makers in these economies because of the impor-
tant commercial linkage of CADR countries with the USA economy,
despite the low degree of financial development and linkages with
international capital market flows relative to other Emerging Mar-
ket Economiesin Latin America.

The empirical strategy employed to study this phenomenon in-
tends to measure the country-specific effects of USA monetary po-
licy shocks. We estimate a factor-augmented vector autoregressive
model (FAVAR) with a foreign variables block, where the USA is the
relevant foreign country for these economies. Common factorsare
extracted from a country data set of nearly 80 macroeconomic va-
riables of CADR countries' for the period 2003-2014.

! Countries include: Costa Rica, El Salvador, Guatemala, Honduras, and
the Dominican Republic. Nicaragua is excluded from the sample due to
lack of data prior to 2007.
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Two empiricalissuesarise in the quantification of the effect of USA
monetary policy shocks. One issue is the identification of this type
of shock. The properidentification is critical to understanding the
transmission mechanism of this type of shock to these economies
(see Canovaand De Nicol6, 2003; Kim, 2001; Canova, 2005). We ad-
dress this problem using sign restrictions to identify the effects of a
USAMP on the economies under study.

Anotherissueisthe decreasingvariabilityafter 2008 of the FFRas
it adjusts to the zero lower bound. While the FFR has remained un-
changed for the last seven years, the Federal Reserve has employed
nonconventional instruments, known as quantitative easing (QE)
programs, which have led to amore expansive monetary policy than
what can be accounted for by the effective FFR. Therefore, in order
to address thisissue, we use the shadow federal funds rate (Wu and
Xia, 2016) as our measure of the monetary policy instrument.

To date, thisis one of the first works that addresses the effects of
USAmonetary policyshocksfor Central Americaand the Dominican
Republic. Other papers have used the FAVAR methodology to study
the international transmission of monetary policy shocks. Mumtaz
and Surico (2008) extend the model of Bernanke et al.(2004) to the
open economy case, analyzing the transmission to seventeen indus-
trial countries. Meanwhile, Cruz-Zuniga (2011) studies the effects
of a change in the USA monetary policy for the Mexican and Brazi-
lian case.

Summarizing the main findings, USAmonetary shocks have con-
tractive effects onthese economies. The evidence suggestsan unam-
biguous fall in real output for each of the considered economies,
revealing that foreign interest shocks work as an important driver
of the common business cycle in CADR countries. The relative im-
portance of exchange rate stability for monetaryauthorities in the-
se countries minimizes the response of this variable, hence rising
interest rates and falling net international reserves do most of the
adjustment. On the real side, exports fall due to the dominance of
theincome absorption effect over the expenditure switching effect,
backed by the limited fluctuation in real exchange rates. However,
arecovery in trade balance is observed, as imports decrease more
than exports, product of a fallin domestic demand due to the con-
tractionary effects of monetary tightening. Finally, remittances,
which are animportant source of non-laborincomein these econo-
mies, respond negatively since the contractionary monetary shock
isasignal of a future fallin USA aggregate demand.
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The paper is organized as follows: Section 2 presents the litera-
turereview; Section 3 describesthe exchange ratearrangementsin
these economies. Thisisimportantbecauseitisacharacteristic fea-
ture of CADR economies that could influence the empirical respon-
ses to foreign monetary shocks. Section 4 describes the empirical
methodology; Section 5 compares the results for a positive interest
rate shock to main Central American and Dominican indicators;
Section 6 concludes.

2. LITERATURE REVIEW

Literature related to conventional monetary shocks, measured
throughinterestrate changes, although extensive, focuses on normal
times, i.e., periods that do not include hyperinflation episodes, cu-
rrency crises, or massive recessions (Canova, 2005). When studying
monetaryshocksand theirinternational transmission, two empiri-
cal strategies can be distinguished: Those based on the estimation
of structural (DSGE) models, which by construction suggests expec-
ted paths for variables under this type of shocks, and those which
are data oriented, based on empirical relations.

In theoretical models, inspired by the Mundell-Fleming-Dor-
nbusch (MFD) modeland the Obstfeld-Rogoffextension (1996), the
transmission of monetaryshocksto other economiesoccurs through
two main channels: Current account and exchange rate.

Atighteningshockinthe countryoforiginisassociated with afall
inoutputand anappreciation of the currency of that country. Howe-
ver, the impact of that shock on other countries isambiguous, since
two offsetting mechanisms work simultaneously, with no clear evi-
dence of which onewould dominate: on oneside, the exchange rate
inthe foreign countrydepreciates, having a positive effect on econo-
micactivity (expenditure-switching effect); meanwhile, the interest
rate hike shrinks domestic outputin the country of origin, leading
toafallin the demand for exports of foreign countries (income-ab-
sorption effect; Kawai, 2015). Likewise, intertemporal models also
show ambiguous results, even after including future expectations
from economic agents as an additional mechanism (Kim, 2001).

Empirical models (see Lastrapes,1992; Eichenbaum and Evans,
1995; Grilliand Roubini, 1995; Kim and Roubini, 2000; Claridaand
Gali, 1994) employstrategies that minimize restrictions, using data
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to identify transmission mechanisms for the exchange rate case.
Kim (2001) compares the empirical results with different theoreti-
cal models, finding that an expansive monetary shock in the USA,
measured by a drop in the world interest rate, has a positive effect
on growth for G6 economies, which matches the results suggested
byintertemporal models (see Svensson and van Wijnbergen, 1989;
Obstfeld and Rogoff, 1995). Also, the trade link is not significant,
whichis not consistent with the beggar-thy-neighbor theory of the MFD
basic model. The paper concludesthat the exchange rate response
doesnotdepend onwhethertheidentifyingstrategiesare recursive
ornot, as prompted by Kim and Roubini (2000) and Cushman and
Zha (1997). Other findings of Kim (2001) include the exogeneity of
USAto non-USA monetary policy.

Theinternational transmission of monetaryshockstoindustrial
countrieshasbeenrecentlyaddressed by Vespignani (2015). Mumtaz
and Surico (2008) explore the effects of a decrease in the interna-
tional short term interest rates on the United Kingdom, finding a
positive impact on GDP, investment and consumption after ayear.
Ontheother hand, the studyof Jannsen and Klein (1991) finds that
anincrease in aforeign interest rate (Eurozone, in this case) hasa
positiveimpact on domesticinterest ratesforaset of countries that
have notadopted the euro.? Theincreasein the interestrates trans-
latesintoa contractionin GDP through areductionin domestic de-
mand. Meanwhile, exportsdecline, exposing theimportance of the
income-absorption effect in these economies. Since both exports
and imports decline, nosignificant changesare observedin the tra-
debalance. The response of these variables, aswell as the negligible
role observedinthe exchangerate, is similar to the reaction of cou-
ntries with a fixed exchange rate regime, revealing the importan-
ce of exchange rate stabilization for these small open economies.

For developing economies, the degree of transmission of inter-
national monetaryshocksvariesaccordingtothe currencyregime,
macroeconomic fundamentals and country-specific structural cha-
racteristics (see Bordaet al., 2000; Arora and Cerisola, 2001; Mac-
kowiak, 2007; Canova, 2005; Cruz-Zuniga, 2011). These authors
identify, through different VAR specifications, two key transmission
channels: Trade balance and interest rates.

2 The set of countries include the United Kingdom, Denmark, Sweden,

Norway, and Switzerland.
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The research of Bordaetal. (2000), related to the contribution of
USAmonetary policyto Caribbean business cycles, concludes that for
countries with a flexible exchange rate regime, a world interest rate
shock has a negative effect on output due to an increase in the real
exchange rate thataugments the cost of inputs. However, itindicates
that GDP for Caribbean countries is not mainly driven by the world
interest rate, but rather by the exchange rate, highlighted as an im-
portant transmission mechanism. This result is consistent with the
conclusions of Mackowiak (2007), where the typical response of an
emerging market economytoatightening of the USAmonetary policy
isexchange rate depreciation, inflation and a fallin economic activi-
ty.* Meanwhile, theresults provided by Canova (2005) suggest that the
interestrate channelservesasanamplifier of USAmonetary changes,
conferringthetrade channelaninsignificantroleinthe transmission
of monetary shocks from the United States to Latin America.

Sinceinterestratesremained at the ZLB up to December 2015, the
study of the international transmission of monetary policy focused
on the impact of unconventional instruments adopted by industrial
countriesafterthe 2007 international crisis. Thisapproach hasbeen
used by different authors, who analyze its spillover effects to emer-
ging economies. Overall, their results confer a more important role
to financial linkages and trade channels.

Hausman and Wongswan (2006) explore the channels of USA mo-
netary policy transmission through the Federal Open Market Com-
mittee announcements, noting thatacountrywithahigherdegree of
realand financialintegration with the USAhas a greater interest rate
response, as well as those with less flexible exchange rates. In sum-
mary, unlike Ehrmann and Fratzscher (2006), they suggest that real
and financial linkages with the USA are more important than those
with the rest of the world.

Likewise, Bauerand Neely (2013) distinguishes the relative impor-
tance of the signaling and portfolio balance channels to explain the
contribution of unconventional policyto the reduction of bondyields
inmost countriesafter the international crisis of 2007.* Through a dy-
namic term structure model, they conclude that both channels are

* Countries under analysis are Korea, Thailand, Malaysia, Philippines,

Singapore, Hong Kong, Mexico, and Chile.

' Australia, USA, Germany, Canada, and Japan
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important.Nonetheless, Chen etal. (2014) indicate that the spillovers
toasset pricesand capital marketsare largerif they come from signal
surprises. They highlight that even if unconventional monetary po-
licies have a greater impact than conventional ones, characteristics
suchasbetterfundamentalsand amoreliquid market structure help
to mitigate the effects. Bowman et al. (2014) also demonstrates that
although fluctuations of asset prices in emerging markets after a UsA
monetary shock are bigger than fluctuationsin the country of origin
(UsA), weaker fundamentals explain, in part, this overreaction. For
the effects of unconventional monetary policy to other countries, see
also Craine and Martin (2008).

More recently, the expectations of an interest rate hike in the USA
prompted the study of the international impact of such an event. In
this context, research analyzing the spillover effects on foreign cou-
ntries of this conventional monetary policyinstrument hasresurged.
For the Central Americanregion, Valle and Morales (2016) employa
recursive identificationstrategy (Cholesky) foraforeigninterestrate
shock (USA, in this scenario). AVARis constructed for each economy,
where the USA block of variables is exogenous. Their main results in-
clude a multiple shock approach (including as well separate growth
and remittances shocks), summing an overall positive effect for the
normalization of USA monetary policy. Nonetheless, as Fornero et
al. (2016) indicate, the identification of foreign monetary shocks is
not straightforward in recursive VAR models. For this reason, those
authors compare theresultsfromaSVARmodel with sign and zerores-
trictions (SZR) and a DSGE modelfor the Chilean economyto studythe
effects of foreign monetary policy on Chilean output and the overall
economy. For the SZR model, aone percent positive shock of the fore-
ign interest provokes a statistically significant decrease in local acti-
vity and exchange rate depreciation, while inflation (although with
nosignificantchange) firstincreases bythe depreciationand later on
decreases bythe weak demand. The impulse responses derived from
this scheme provide results in line with macroeconomic theory. The
main differences with the DSGE model come from the length of the
propagation of the shock and the impact on inflation, where in this
scheme the impact on inflation is statistically significant.

> Thesignal channelis more important for countries with a strong response
to conventional monetary policy surprises in the USA; and the portfolio
balance is consistent with the degree of substitution of international bonds
between countries.
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3. EXCHANGE RATE ARRANGEMENTS IN CADR
ECONOMIES

One of the peculiarities of these economiesis the importance of ex-
change rate stability as a policy objective. For the region, de facto
exchange regimes for most countries are classified between diffe-
rentdegrees of managed floating to dollarization. Accordingto the
Annual Report on Exchange Rate Arrangements and Exchange Restrictions
2014 by the International Monetary Fund, Guatemala has shown
greater flexibility, being classified as floating for different years in
the period under consideration, even though it shares the volatility
ofiitsinternational reserves with the other exchange rate targeters
(Jacome and Parrado, 2007). Honduras and the Dominican Repu-
blic follow a crawl-like arrangement, while Costa Rica has the least
flexible regime after El1Salvador, whichis a dollarized economy.

Table 1
CLASSIFICATION OF EXCHANGE RATE ARRANGEMENT
FOR CADR COUNTRIES
Country Exchange rate arrangement’

Costa Rica Other managed arrangement?

El Salvador No separate legal tender
Honduras Crawl-like arrangement
Guatemala Crawl-like arrangement
Dominican Republic Crawl-like arrangement

! Classification according to the Annual Report on Exchange Rate Arrangements and
Exchange Restrictions 2014 by the IMF.

?As the report states, “this exchange rate arrangement is characteristic of periods
when volatile foreign exchange market conditions hinder the use of more clearly
defined exchange rate arrangements”. It was previously classified as stabilized
arrangement in 2013.

®  The Annual Report on Exchange Rate Arrangements and Exchange Restrictions
2014 reclassified Guatemala as crawl-like arrangement, previously consi-

dered a floating regime.
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The exchange rate regime of a country determines the conduct
of its monetary policy. Even though price stability is the aim of all
regimes, their primary shock absorberis not the same; therefore, it
shapesthe degree of transmission mechanisms of foreign monetary
policy shocks. Likewise, many countries claim to be floaters, while
actuallyadhering to an exchange rate regime. As Canova (2005) ex-
plains, the lack of a differentiated transmission mechanism of USA
monetary shocks between groups of floaters and non-floaters, for a
set of Latin America countries,” may arise because floaters may su-
ffer from fear of floating, see Calvo and Reinhart (2000), thus using
international reserves to offset exchange rate volatility.

4. EMPIRICALMETHODOLOGY

In this section we describe the empirical strategy used to characte-
rize the transmission mechanism of USA monetary policy shocks to
CADR economies.® The approach consists of two steps. In the first
step, we use amulticountry dataset comprising 76 macroeconomic
variables forall CADR countries to estimate common factors through
Principal Components. These factors sum up the macroeconomic
information for the whole sample of abovementioned countries and
are used as indicators of the state of the economy (business cycle)
for the CADR region. In the second step, we specify a dynamic mo-
del between the estimated common factors and a block of foreign
variables, where the latter includes the FFR. Once the model is esti-
mated, we address the issue of proper identification of the impact
of USA monetary policy shocks on foreign economies and estimate
the effects on CADR macroeconomic variables.

4.1 First Step: Data Description
and Common Factors Estimation

Thissection explains howwe collectand treat data of the economies
under analysis. First we describe the dataset used and its characte-
ristics. Then we discuss the procedure for data reduction through
factor estimation.

7 Countriesunderanalysisinclude Argentina, Brazil, Chile, Ecuador, Mexico,

Panama, Peru, and Uruguay.
8 Countries include: Costa Rica, El Salvador, Guatemala, Honduras, and
the Dominican Republic. Nicaragua is excluded from the sample due to

lack of data prior to 2007.
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4.1.1 Data Description

We take a broad sample of data, consisting of the main macroeco-
nomic indicators for a set of small open economies on a monthly
basis: Costa Rica (CR), El1Salvador (ES), Honduras (HN), Guatemala
(GT), and the Dominican Republic (DR), for the 2003-2014 period.
The complete set of variables and the transformations performed
are shown in Annex A. All variables are expressed in twelve-month
variation, and standardized by subtracting the sample mean and
dividing by the sample standard deviation.
The dataset comprises three main groups:

a) Real Indicators

This group contains variables from the real sector of the economy,
i.e.realactivityindicators,’exports, imports, trade balance and re-
mittances, allinreal terms. From the fiscal sector, we incorporate to-
talfiscal revenue and expenditure, bothinreal terms. Byincluding
this group, we aim to capture the varying responses across sectors
and periods to business cycles, and how they might respond diffe-
rently to a foreign interest shock.

b) Pricesand Relative Prices

This group consists of real exchange rates and consumer price in-
dexes (CPI). Finally, nominal and real exchange rates (local curren-
cy price of USA dollar) are included.

¢) Financialand Monetary Sector Indicators

Thissetis composed of several measures of interestrates, including
lending and deposit rates (in nominal terms). We also include cre-
dit growth to the private sector in real terms as an indicator of the
business cycle. Finally, to capture the overall evolution of money
supply, we include M1.

4.1.2 Common Factor Estimation

Instead of estimating a structural VAR model for each country, we
address the research question using a data reduction approach to
deal with the dimension of the by-country dataset described in the
last section.

?  We utilize a monthly indicator of economic activity called Indicador
Mensual de Actividad Econémica (IMAE, for its acronym in Spanish).
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Our methodology employs the estimation of common factors
through principal componentsanalysis summarizing the set of varia-
blesdescribed above. This methodology-introduced to forecasters
by Stock and Watson (2002) and to macroeconomics by Bernanke
etal. (2004)- extracts from alarge set of dataasmaller group of fac-
tors that drive the dynamics of the whole sample. This mechanism
allows the researcher tosummarize big dataneatly, avoiding the cur-
seof dimensionality, while at the same time accounting for the crucial
information.

We use the principal components analysis to estimate these com-
mon factors. This analysis extracts a series of factors from N num-
ber of variables, which are linear combinations of this data set, and
attempts to: ¢) minimize noise, since the extracted factors contain
the mostimportantinformation, leaving aside noisy deviations and
b) minimize redundancy, since two factors should not contain the
same information from the dataset, but should express different di-
mensions along which the data varies.

Suppose we have Mseriesspanning 7 periods, collectedin M x1
vectors X, , fromwhich we extract Nfactorsspanningthesame 7T pe-
riodsina N x1 vector F,,where N <M . These factors resume the
information shared by the variablesin X,. X, and F, arerelated by
the measurement equation:

i X, =AF,

where the matrix A is M x N .Itselementsare called factorloadings;
these associate the value of the factors to the measured variables of
the model.

For the empirical exercise, we choose the first four estimated fac-
tors, which account for 53% of the common variance of the whole
set (76 series). Since the complete dataset is used, we interpret the-
se factors as the state of the economy or common cycles between CADR
economies. Afteravisual inspection (Figure 1) we observe astrong
correlation between the first factor and GDP growth rates in these
economies. Likewise, the second factor could be related to the com-
mon behavior of CPIinflation in the countries under study.
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4.2 Second Step: FAVAR Specification and Estimation

In this step we specify a FAVAR model between the set of estimated
factors, F ,asdiscussedinSection4.1.2,and ablock of foreign vari-
ables. The block of foreign variables includes the USA CPI, USA In-
dustrial Production Index (IPI), and Real Balances (M1), which are
the typical set of variables used to analyze the impact of MP shocks
in the USA (Sims, 1992). As for the measure of the USA monetary po-
licy instrument, the effective FFR remained unchanged for the last
sevenyears. Nonetheless, the Federal Reserve has employed noncon-
ventionalinstruments, knownas quantitative easing (QE) programs,
which have led to a more expansive monetary policy than what can
be accounted for by the effective FFR. Therefore, in order to address
thisissue, we consider the Wu-XiaShadow Federal Funds Rate as our
measure of the monetary policyinstrument (Wuand Xia, 2016). We
also consider the Volatility Index (VIX) as a measure of the interna-
tional risk premium.

Following Canova (2005), we assume that domestic variables
(summarized in the common factors from the first step) donot have
an impact on foreign variable dynamics (the small open economy
assumption). In addition, we assume that VIX has no impact on USA
macroeconomic variables, but the latter have influence on the level
ofrisk perception. Thisassumptionisjustified underthe argument
that the macroeconomic impact of financial risk shocks is difficult
to trace, because 1)it is difficult to rule out the contemporaneous
response of uncertainty shocks from financial shocks, and 2) that
the effects of uncertainty shocks seem significant only in cases of
tightening financial conditions (Caldara et al., 2016). Expression 2
summarizes the specification of the FAVAR model:

] W,=C+>" AGOW,_, +V,,

Y, c’ Ay 0 O v
where W, =| VIX, |, C=|c"™ |, A()=|ay ay O |, V,=|0/™
Ft CF Aso A31 A32 V,F

Here, Y, includes USA macroeconomic variables mentioned abo-
ve. Exogeneityrestrictionsare represented by the matrix O . V, isthe
reduced form error term with mean zero and covariance matrix X,
This errorisalinear combination of structural shocks.
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To assess the dynamic responses of the measurement variables
toforeigninterest shocks we rewrite Equation 2 in terms of a vector
moving average, VMA (oo) :

W, =2  B(i)V.

From the relation between reduced form residuals and structu-
ral shocks:

W=, B()DE, or W,=3. G())DE,

where Disthe matrix of structural coefficientsand Eis the vector of
structural shocks. In particular, Eincludes the USAmonetary policy
shock of interest, efm. Therefore, theimpulse response of common
factorsvectorto the shock of interest is:

B S =G(s),

FFR
O¢,

for s=0,1,... K and G(s) avector with the response of each factorin Ff
to the structural innovation on the federal funds rate.

Our concernisonthe dynamicresponse of observables X, tothe
monetaryshock, sousing 1 and 3,

aXH—S :A aEﬂ' :AG(S)

FFR FFR
O¢, O¢,

For example, the response of variable ¢ to the foreign interest
rate shock is:

Ox,
’xz,Hs _2, afiHs +)“ a_f‘.)tﬂ +. )« afK[+J

FFR — 771 FFR 2t FFR o Ki FFR
O¢ O¢, O, O¢,

:zligl(s)_{—z'?ig? (s)+"'+/lKigK (s)

4.2.1 Identifying USA Monetary Policy Shocks

To complete the explanation of our empirical methodology, we now
discusstheidentification strategy of USAmonetary policyshocks. To
drawa coherent characterization of the transmission mechanism of
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interest, it is important to instrument the proper identification of
this shock. Recursive (Cholesky) ordering for the foreign variables
block leads to wrong measurement of the shock of interest revea-
led in the traditional puzzles, as discussed in Fornero etal. (2016).

Therefore, weadoptasignrestrictionapproach, asiscommonin
the literature on the transmission mechanism of foreign monetary
shocks. According to the theory, a contractionary foreign interest
rate shockleadstoafallin output, diminishinginflation pressures,
whereas exchange rate appreciates, as expected from theoretical
models."

We rely on this strategy popularized by Canova and De Nicol6
(2003), Uhlig (2005) and Gertlerand Karadi (2014) for our identifi-
cation strategy." Ourgoalisto estimate structural shocks associated
with models that produce the expected response of USAvariables to
exogenous monetary policy movements through the FFR. In parti-
cular, we impose the following sign restrictions in the spirit of Ca-
novaand De Nicol6 (2003), where prices are sluggish and output has
alagged response to monetary innovations. As in Uhlig (2005), we
limitsignrestrictions on the impulse responsesto provide a minima-
listic identification, therefore notimposing further views beyond the
sign restrictions themselves. We impose restrictions on the foreign
variables block only on impact, where the horizon for the sign res-
triction to hold is one period, thus:

FFR>0, t=1
USATIP growth <0, t=2
USA CPIinflation <0, =2
USAreal balance growth <0, =2,

where tdenotes the period in months where the sign restriction is
imposed. The rationale for this identification strategy for the USA
monetary policy shocks is that the transmission of monetary policy
innovations to the economy occurs with lags.

' Uhlig (2005) employs an agnostic identification procedure to study the

effects of monetary policy on output. He finds no clear effect of interest
rate hikes on real GDP.

However, as emphasized by Fryand Pagan (2011), we recognize the multiple
model issue arising from the transformations of the new set of structural
shocks.
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5. RESULTS

Inthissectionwe discusstheresponsetoaforeigninterestrateinno-
vation of domesticvariables (through theassociated factorloadings
to each of the estimated factors included in the FAVAR model). The
shockis calibrated by a one-time 25 basis point unexpected increa-
se to the shadow FFR, our proxy of monetary policy rate in the USA.
Table 2summarizes the qualitative response of macroeconomic va-
riables for each economy. Complete results in terms of impulse res-

ponse function are shown in Annex B."

Table 2

RESULTS OVERVIEW

Dominican
Variables Costa Rica  El Salvador — Guatemala ~ Honduras Republic
Output ! ! ! ! !
Exports l
Imports l

Trade balance
Remittances
CPI inflation

Real exchange
rate

Nominal
exchange rate

Net
international
reserves

M1
Private credit
Interest rate

EMBI

!
!
T
!
!

1

l
l
T

l
l
T
!
J

l
l
T
|
1

U
l
T

1

Source: Author’s estimation. 1 (]) represents a statistically significant increase (decrease).

12

In Annex Bwealsoinclude impulse responses assuming a recursive identi-

fication strategy using Cholesky decomposition. The problems to identify
monetary policy shocks arise when such approach is used.
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According to the estimated impulse response functions, a positi-
ve shock to the FFR has a negative impact on main real domestic va-
riables. For all countries under analysis, output, export and import
growth rates fall. In addition, financial sector variables such as in-
terest rates and risk premium increase, while money and credit de-
mand decrease. Thereisno evidence of significant nominaland real
exchange rate adjustments to the shock, while we find a decrease in
international reserves for three of these economies.

The empiricalliterature on transmission mechanisms of USAmo-
netary policy shocks (see Canova, 2005) emphasizes the role of the
exchangerateregime and the degree of financial integrationin the
magnitude of the pass-through to domestic macroeconomic varia-
bles (realand nominal) of these type of innovations. Therefore, cou-
ntrieswith flexible (less-flexible) exchange rate regimesand relative
high (low) integrated financial markets show less (more) volatilityin
domestic variables such as output and interest rates.

Despite that, impulse response results suggest depreciation pres-
sures after a foreign interest shock in CR, GT, and HN are not statis-
tically significant. Instead, our results illustrate that central banks
reacttothe externalshock byincreasinginterestratesacrossall cou-
ntries and reducing net foreign reserves in CR, HN and the DR. Risk
premium rises in ES and the DR, evidence of a tightening in foreign
financial conditions." Likewise, positive inflation pressures are not
observed due to interest rate reaction and thus a limited exchange
rate pass-through effect.

Ontherealside, ourresultsshowanegative effect on output growth.
Similarly, export and import growth fall in all countries. These re-
sultsareinlinewith Jannsen and Klein (2011) which emphasizes the
importance of the income-absorption effect over the expenditure-
switching effectin countrieswithactive exchangerate policies orien-
ted to stabilize this variable. Nevertheless, the fallin import growth
exceedsthefallin exports;therefore, trade balance improves for most
countries considered, excluding ESwhose resultsare notsignificant.
Thisfindingis opposite to the prediction from theoretical open eco-
nomy DSGE literature, such as Gali and Monacelli (2005), where the
realdepreciationinduced byaforeigninterestrate shock triggersan
exportincrease. Behind this theoretical transmission mechanismis
the assumption of relative flexibility in exchange rate markets.

¥ Data for the sample period are only available for these two countries
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Finally, remittances are an importantinflow of foreign resources
to CADR economies, up to 16% of GDP for ES and HN in 2013. This
inflow depends on economic and labor market conditions where
domestic labor force emigrates. Our results highlight the negative
response of remittances flow in all countries (excluding GT where
the response is not significantly different from zero). This consti-
tutes an additional channel through which foreign interest shocks
impact domestic activity.

6. CONCLUSION

In this document we analyzed the impact of USA monetary policy
shocksonthe developing economies of Central Americaand the Do-
minican Republic. Aswe mentioned, these economies are different
from other emerging economies given their lower financial deepe-
ning, their lesser exposure to capital flows and higher weight of ex-
change rate stability in central bank loss functions.

Usingamulticountrydataset of macroeconomicvariableswhich
includesreal sector and monetaryindicators, we identify the trans-
mission mechanism of foreign (USA) interest rate shocks to the do-
mestic economy. Impulse response analysis suggeststhat thistype of
shock pushes down real output, exportsandimports. Inaddition, a
USAmonetary policyshockwill have lowimpact on nominal exchan-
ge rates, at the cost of increasing interest rates, falling net interna-
tional reserves and rising risk premium.

ANNEXES

AnnexA. Data Description

Allserieswere directly taken from the Consejo Monetario Centroameri-
cano/Secretaria Ejecutiva Database, except for the Miscellaneous se-
ries (sourcesatthe end of the Annex). Formatis presented as follows:
Series name; data span and series description as appears in the da-
tabase. Nominal variables, except NER and interest rates, were CPI
deflated. Asfor the transformation, the interest ratesare presented
asyear-on-year first-difference values. The rest were one yearlogged
differentiated. All transformed variables are mean detrended and
expressed in terms of their standard deviation.
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Annex B.Impulse Response Functions Figures
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Figure B.1 (cont.)
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Figure B.1 (cont.)
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Figure B.1 (cont.)
FAVAR WITH SIGN RESTRICTIONS
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Figure B.2
CHOLESKY DECOMPOSITION
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Figure B.2 (cont.)
CHOLESKY DECOMPOSITION
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Figure B.2 (cont.)
CHOLESKY DECOMPOSITION
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