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Gustavo Adler
Camilo E. Tovar

Foreign Exchange
Interventions

and their Impact

on Exchange Rate Levels

Abstract

This paper examines foreign exchange intervention practices and
their effectiveness in containing currency appreciation, using a new
qualitative and quantitative database for a panel of 15 economies
covering 2004-2010, with special focus on Latin America. Qualita-
tively, it examines institutional aspects such as declared motives, in-
struments employed, the use of rules versus discretion, and the degree
of transparency. Quantitatively, it assesses the effectiveness of steril-
ized interventions in influencing the exchange rate using a two-stage

Gustavo Adler <gadler@imf.org>; Camilo E. Tovar (corresponding
autor) <ctovar@imf.org>. The views expressed in this paper are those
of the authors and do not necessarily represent those of the IMF or
its policy. A previous version of this paper was circulated with the title
“Foreign Exchange Intervention: An Effective Shield against Appre-
ciation Winds?” We are very grateful to Nicolas Eyzaguirre, Rodrigo
Valdés, Steve Phillips and Luis Cubeddu for their invaluable input and
feedback. We also thank Andy Berg, Irineu de Carvalho Filho, Her-
man Kamil, Charles Kramer and seminar participants at the CEMLA,
Central Banks of Colombia, Guatemala, Mexico and Peru, and the
IMF’s Western Hemisphere Department for their useful comments,
and Ben Sutton for his research assistance.
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IV-panel data approach, which helps overcome endogeneity bias. Re-
sults suggest that interventions slow the pace of appreciation, but the
effects decreaserapidly with the degree of capital account openness. At
the same time, interventions are move effectivein the context of already
overvalued exchange rates.

Keywords: Foreign exchange intervention, exchange rates, steril-
izalion, appreciation.

JEL classification: F31, E58.

1. INTRODUCTION

his paper examines sterilizedforeign exchange interven-

tion (FXI) practices and their effectivenessin mitigating

appreciation pressures. It relies on anew qualitative and
quantitative database fora panel of 15 economies covering the
period 2004-2010, with special focus on Latin America (LA). In
particular, we seek to answer the following questions: How have
LA countriesintervened in foreign exchange markets, and how
has this differed from other EMEs? What motives have driven
such polices? How effective have they been in influencing the
exchange rate? And what country characteristics or aspects
of the modalities of the intervention determine the degree of
effectiveness of such policies?!

The time span chosen is meant to capture —excluding the
2008-2009 crisis—a period of ample globalliquidityand accentu-
ated capital flows to EMEs which brought alongheavy FXI, partic-
ularlyin the runup tothe 2008 crisisand during the post-crisis
period (Figure 1). A glance at changes in central banks’ inter-
national reserves putsin perspective these trends, highlighting
that FXI come in waveswith acommon (and asymmetric) direc-
tion of interventions across regions during the sample period.

! The paperleavesaside the normative discussion on the desirability
ofinfluencing the exchange rate, as well as the merits of FXI relative
to other policy instruments. For such discussion, see Eyzaguirre
etal. (2011), IMF (2011b), Ostry et al. (2011), and May 2010 and
October 2010 IMF’s Regional Economic Outlook: Western Hemisphere.
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Figure 1

GLOBAL CONDITIONS AND CHANGE IN INTERNATIONAL
RESERVES-SELECTED EM/AM ECONOMIES
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Sources: IMF, International Financial Statistics, and 1mF staff calculations.

!'usp trade weighted exchange rate. A decline in the index corresponds to an
appreciation.

2International reserves, minus gold. Anualized three month moving average, in
percent of 2006-2007 average GDP.

% Includes Brazil, Chile, Colombia, Czech Republic, Turkey, and Uruguay. Simple
average.

*Includes Brazil, Chile, Colombia, Mexico Peru and Uruguay. Simple average.

5 Includes India, Indonesia, Korea, Malaysia, Philippines and Thailand. Simple
average.

6 Includes Czech Republic, Hungary, Isracl, Poland, Romania, Russia, Turkey, and
South Africa. Simple average.
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Furthermore, acloserlookatinterventionand exchangerates
in some LA countries shows that the widespread use of FXI dur-
ing this period has been associated with marked currency ap-
preciation (Figure 2). This highlights the difficulty of assessing
the effect of these policies as, for example, simple correlations
would misleadingly suggest that (positive) interventions tend to
appreciate the currency. Discerning the direction of causality (as
intervention affects the exchange rate but the decision to inter-
vene alsodepends onthebehavior of the exchange rate) requires
more complextechniques,in order to overcome the endogeneity
problem, well-knownin theliterature on FXintervention (e.g. Ke-
arnsand Rigobon, 2005). Furthermore, under global conditions
favoring capital flows to emerging market economies (EMEs), as
those prevailing during the period of analysis, and with added
currency appreciation pressures arising from marked changes
in fundamentals, the effects of FXI have become even more dif-
ficult to grasp as uncertainty about the counterfactual has in-
creased markedly. Still, many central banksappearto believe in
the effectiveness of FXI and continue to pursue such policies, as
documented by recent surveys (Neely, 2008; BIS, 2005).

The object of our empirical studyis sterilized FX purchases®as
these were the more prevalent direction of interventionamong
the countries studied. Thus, we exclude the period of the 2008-
2009 financial crisis from our analysis. The emphasis is on ster-
ilizedrather than un-sterilized interventions because only the
former entails pure exchange rate policy —the latter involves
also a decision to simultaneously relax monetary policy, for
whichan effecton the exchange rate would seem more obvious.?

o

There is often little clarity on the precise definition of FXI. Here
we consider FXI to be any operation that affects the central bank’s
net foreign exchange (FX) position. In practice, however, high
frequency data on central banks’ FX position is often unavailable,
requiring the use, instead, of observable FX market transactions
or changes in international reserves as proxies (see Annex 1).

Unsterilized intervention, as a policy that induces an expansion of
the money supply would, ceteris paribus, lead to a loss of value of
the currency (in terms of both inflation and currency depreciation).

4 Monetaria , January-June, 2014



Figure 2

INTERVENTION AND BILATERAL EXCHANGE RATE
IN LATIN AMERICA!
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Sources: 1MF staff calculations on the basis of central bank data.

Notes: Latin America includes Costa Rica, Guatemala and Uruguay. Positive values of intervention
refer to purchases, whereas negative values refer to sales. For sake of completeness, both
purchases and sales are depicted. Upward movements of the exchange rate correspond to
depreciations. Arrows on the axis denote that the scales has been changed relative to previous and
subsequent panels.

! Intervention measured as a percentage of average annual Gpp between 2004 and 2010.

2Some rx operations conducted by Banco de Mexico may not be considered as intervention and
show how difficult is to have a proper definition. In particular, prior to the crisis, the central
bank was selling, according to an announced rule, exactly half of the increase in net reserves,
which reflected Pemex and the federal government’s law-mandated transfers of their Fx receipts
to the central bank. The policy adopted by the Comisién de Cambios (Foreign Exchange
Commission) was to reduce the pace of accumulation of international reserves. Actual purchases
(through options) have taken place only since March 2010. Option auction data reported.

3 Simple averages.
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There is a growing empirical literature on the topic, but
so far it has focused mostly on advanced economies and one
countryatatime (exploiting only the time series dimension).
The existing studies that have examined FXI in emerging
economies have focused on determining de facto motives be-
hind these policiesand its effectivenessin specific economies
suchas Chile, Colombia, Czech Republic, or Peru (e.g., Kamil,
2008; Galatiand Diyatat, 2007; Humalaand Rodriguez, 2009;
Tapiaand Tokman, 2004; Rincén and Toro, 2010; Echevarria
etal.,2013; Pincheira, 2013; Garcia-Verdt and Zercero, 2013;
and Lahuraand Vega, 2013). Arecent exception is Contreras
et al. (2013), who also explore cross-section variation by fo-
cusing on a group of 10 emerging economies; and Adler and
Tovar (2013), who study the impact of interventionsin the con-
text of regime changes across different countries. In general,
however, theliterature hasfallen short of reaching adefinitive
conclusion about the effects of FXIs on exchange rates, fre-
quently suggesting the absence of any relation (Neely, 2008;
Galati and Disyatat, 2005; BIS, 2005; Sarno and Taylor, 2001;
or Dominguez and Frankel, 1993). The study by Contreras et
al. (2013) isagain arecent exception. Based on event analysis
they find that for the period 2010-2012, the pace of apprecia-
tion slowdowns in the days that follow an intervention. The
impactis evenlargerifthe exchange rate wasappreciating in
the days prior to the intervention episode. As for modalities
of intervention, a number of recent papers have discussed
conceptually some of their implications (Fratzcher, 2008;
Canales-Kriljenko et al., 2003; Fatum and King, 2005; Ishii
etal., 2006) but theirrole in determining the effectiveness of
interventions has been mostly overlooked, partly reflecting
the lack of data.*

* Exceptions are the work of Fatum and King (2005) on rules versus

discretionin the case of Canada;and Fratzcher (2008), Echevarria
et al. (2013) and Pincheira (2013) on the role of intervention
announcements. Stone et al. (2009) also discuss some aspects
related to modalities of intervention, although without linking
them to the effectiveness of such policies.

6 Monetaria , January-June, 2014



Our contribution to the literature is two-fold. First, on the
qualitative side, the paper builds a new database describing
central banks’ declared motives of intervention, instruments,
the use of rules vis-a-vis discretion, and features of transpar-
ency. Thisnew data provides a picture of how FXI practices dif-
feracross countriesand regions, andis used to assess whether
such practices matter for the degree of effectiveness of these
policies. Second, on the quantitative side, we examine the effec-
tiveness of FXIin a high frequency (weekly) panel datasetting.
To overcome the endogeneity bias problem that characterizes
the analysis of such policies we follow a two-stage estimation
process. To achieve identification, we also propose an estima-
tion strategythatrelies on short time windows around episodes
oflarge global (common) shocks, rather than using the whole
sample period. In this manner, we increase the chance that un-
observable idiosyncratic shocks remain small relative to the
observable global shocks, which we can control for.

Ourfocusisonasample of 15 countries, of which eightare
Latin American EMEs (Brazil, Chile, Colombia, Costa Rica,
Guatemala, Mexico, Peru, and Uruguay), and the remainder
are either EMEs from otherregions (India, Indonesia, Russia,
Thailand, and Turkey,) or small advanced economies (Aus-
traliaand Israel). The sample is designed to capture primar-
ily EMEs —as they have been studied lessin the literature-but
also reflects significant constraints on data availability. In-
deed, not many of the EMEs excluded from the sample pub-
lish data on their FXI operations (see Annex 1 for a detailed
count of available data, including on countries not employed
in our study).

The results suggest that interventions can slow the pace of
appreciation, although the effect decreases rapidly with the
degree of capitalaccount openness (helping to explain differ-
ences in the degree of intervention across regions); whether
interventions are conducted under rule-based or discretion-
ary frameworks does not appear to matter; and interventions
appear to be more effective when there are signs that the cur-
rency could already be overvalued.

G. Adler, C. E. Tovar 7



The paperisstructured as follows: Section 2 presents some
stylized facts on the extent and modalities of intervention
during the sample period. Section 3 discusses the economet-
ric methodology to identify the effects of FXI on the behavior
of the exchange rate. Section 4 presents key results, and Sec-
tion 5 concludeswith abriefdiscussion on policyimplications.

2. THE EXTENT AND MODALITIES OF INTERVENTION

Despiteitswidespread use and awide range of practices, knowl-
edge about the manner and extent to which central banks in-
tervene in FX markets is limited. This is partly because many
central banks do not publish such information, but also be-
cause the country information that is available is dispersed,
and the existing literature on intervention tends to focus on
one country at a time. Some studies have examined interven-
tion practices through surveys, aiming at drawing lessons on
best practices (Neely, 2007, 2001; B1S, 2005; Ishii et al., 2006;
and Canales-Kriljenko et al., 2003).” Still, systematic and up-
to-date cross-country information on modalities of interven-
tion is scarce.

In what follows, we characterize intervention practices in
our sample, looking at the frequency of interventions (based
on actual intervention data available on a daily basis)® as well

® These studies normally describe how central banks characterize
and evaluate their own policies. For example, BIS (2005) presents
a description of the central bank approaches to FX intervention
in Chile and Mexico, in the context of building credibility of
monetary regimes and on the relevance of announcements (De
Gregorio and Tokman, 2005; and Sidaoui, 2005). In the case of
Peru it also offers an overview of FX intervention considerations in
ahighly dollarized economy (Armas, 2005). Finally, the reviews for
Colombia and Mexico present a perspective on the use of option
rules for FX intervention (Uribe and Toro, 2005, and Sidaoui,
2005).

High-frequency data on intervention is available for Australia,
Chile, Colombia, Costa Rica, Guatemala, Israel, Mexico, Peru,
Turkey and Uruguay.

6
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as qualitative information describing the manner in which
central banks conduct interventions. The database was con-
structed from official central bank statements, as found in
their web sites, communiqués, press releases, and annual or
other periodicreports. In particular, we extract the following
information from such statements:

1) Motives forintervention: These are officially declared reasons
for intervening in the FX market. We classify these state-
ments on the basis of whether the declared intention is to
i) affect the level of the exchange rate, ) affect the speed
of currency appreciation (or depreciation); i) contain the
volatility of the exchange rate; iv) increase reserve buffers
for precautionary motives; or v) other reasons.

2) Framework for intervention. This qualitative aspect refers to
whether central banks’ interventions are governed by rules
or conducted in a discretionary manner. When based on
rules, we are also interested in examining the main fea-
tures of such rules. In particular, we classify rules as being
a) exchange rate-based if the intervention is triggered by some
exchange rate-related measure (e.g., change, or volatility); or
b) quantity-based if the rule does not specify any trigger for
intervention, but do specify an intervention amount to be ex-
ercised over an announced time horizon (along with the daily
or weekly intervention quantities).

3) Instruments for intervention. We document the use of differ-
ent financial instruments through which central banks
mightinfluence the exchangerate, including FX purchases
(sales) inthespot, forward, swaps and options markets (see
Annex 2 forabrief discussion on considerations that affect
the choice of instruments).

4) Transparency. We analyze central bank reports with the goal
of determining the timing of disclosure of information re-
garding FX operations. In particular, we assess whether FX
intervention amounts are published before the operation
takes place, within aweek, at alater stage or never.

G. Adler, C. E. Tovar 9



2.1 Frequency and Size of Interventions

How frequent are foreign exchange interventions? Most countries in
Latin Americahave had afairlyregular presence in the FX mar-
ket during the 2004-2010 period (Table 1). On average about
athird of the countriesintervened in any given day, arelative-
ly high number considering that most of them declare them-
selves to be floaters. While FXI in the region tends to come in
waves —frequently corresponding with shifts in global finan-
cial conditions-there are important cross-country differenc-
es. The central banks of Brazil and Uruguay have had a very
frequent presence in the market —about two-thirds of the time
(not reported).” At the other extreme are central banks with
fairly rare market presence —Chile, Mexico, and Guatemala
for partof the period. Even so, two central banks traditionally
viewed as non-intervenershave entered the FX market recently,
withannouncements of reserve accumulation programs: Mex-
icoinFebruary2010and Chilein April2008 and January 2011.

How large have foreign exchange purchases been? Arough compar-
ison of the relative size of interventions —scaled by GDP-shows
that Chile, Guatemala, Mexico, and Colombia (in that order)
are low or moderate interveners. Uruguay and Peru -highly
dollarized economies-are, on the other hand, heavyinterven-
ers (Table 1). Dailyreserves datasuggest that Brazil’sinterven-
tions have also been large at times (Figure 2).

2.2 Declared Intervention Practices

Thissection providesaglance at key qualitative aspects of FXI
practices. Statistics presented here refer to the average across
countries and time for the period 2004-2010 (except for the
2008-2009 crisis).

Motives forintervention. The two reasons most often stated for
intervening have been: i) to build international reserve buf-
fers; and iz)to contain exchange rate volatility (in some sense,

7 Data for Costa Rica, Guatemala, and Uruguay are not reported as

it is confidential.
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as discussed below). Slowing the speed of appreciation is a mo-
tive stated only at one point in our survey, by Colombia’s cen-
tral bank. A relatively large share of central banks stated other
reasons for intervening, most of them being somewhat vague:
correcting misalignments, addressing disorderly market con-
ditions, managingliquidityin FX markets. Some central banks
stated more than one motive at the same time.

Atsome pointin the sample period, most of them declared
that their intervention was aimed at strengthening their re-
serves buffers, often simultaneously stating that they had

Table 1
STYLIZED FACTS OF FOREIGN EXCHANGE PURCHASES, 2004-2010
Intensity
Frequency Cumulative Daily Daily Has there
(percent of intervention  average maximum  been active
working  as percent  (millions of (millions of  FX interven-
days) of GDP'2  US dollars)! US dollars)! tion in 2011?
Chile 6 3.8 50 50 yes
Colombia 32 10.3 34 733 yes
Guatemala 19 1.6 9 332 yes
Mexico® 1 0.6 600 600 yes
Peru 39 36.1 55 494 yes
Latin 19 10.5 150 442
America*
Others
Australia® 62 2.5 15 377 n.a.
Israel 24 22.3 84 300 no®
Turkey 66 12,5 61 4,966 yes

Source: IMF staff calculations on the basis of central bank and its information.
Notes: Some countries do not maintain an active permanent presence in the market
during the full period (e.g., Chile, Israel, or Mexico). ' Based on days with foreign
exchange purchases. * Nominal average GDP for the period. * Option auction data. If
exercised values are used, the daily average equals USD 25 millon and the maximum
daily amount reaches USD 571 million. * Simple average. ° Daily net foreign exchange
market transactions as reported by the Reserve Bank of Australia. * Complementay
measures has been adopted: A new requirement to report transactions in foreign
exchange and in debt instruments, and the imposition of a liquidity requirement for
foreign exchange transactions. n.a. stands for non-available.

G. Adler, C. E. Tovar 11



Figure 3

MOTIVES FOR INTERVENTION, 2004-20102
(percentage of countries)

60 —
50 |
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Sources: 1vr staff calculations.

* Based on declared ex post motives for intervening as made publicly available in
official central bank statements (e.g., press releases, annual reports, web site, etc.);
otherwise ex ante statements of objectives are employed. Averages for the period.

'ncludes Latin America, Australia, India, Indonesia, Israel, Russia, Thailand and
Turkey.

2 Includes Brazil, Chile, Colombia, Costa Rica, Guatemala, Mexico, Peru and
Uruguay.

no intention to influence the exchange rate (e.g., Chile and
Mexico).® Other central banks (Peru, Colombia and Guate-
mala) have explicitly stated to have intervened to contain ex-
cessive exchange rate volatility, but —unless there was a rule
in place-thresholds to determine what excessive meant were
not always stated.

Not one central bank in our sample declared to officially
target an exchange rate level asamotive forintervention, even
after some countryauthorities became quite vocal about their
concernsonthelevels of the exchange rate (as part of what was

8 Thereisalarge bodyofliterature examining the reasons behind the
accumulation of international reserves, which we do not address
in this paper.
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named currencywar). Furthermore, itisnoteworthythata 2005
BIS’ survey of EM central bankers reported that a significant
share of them intervened to influence the exchange rate level
or to lean-against-the-appreciation-wind (BIS, 2005). This seems
to suggest a tension between declared and actual motives, al-
thoughit could alsoreflect that stated objectives are often not
precisely defined. For example, influencing the exchange rate
issomewhat ambiguous, as it could refer to its level, its appre-
ciation rate, or its high- or low-frequency volatility. Similarly,
leaning-against the wind need not mean targeting a particular
level of the exchangerate, and could be interpreted as seeking
toreduce (low-frequency) exchange rate volatility, in the sense
of dampeninga perceived cycle of temporary excessive appreci-
ation. All this reflects the frequent vagueness in central bank
statements regarding its exchange rate policy, likely aimed at
preserving discretion to intervene for various motives.

Intervention frameworks. On average aboutathird of the cen-
tral banks had in place some form of rule-based intervention
framework at any moment within our sample period (Fig-
ure 4). In Latin America the share of countries with such a
framework was somewhat higher (almost half). About half of
the rule-based systems relied on quantity-based frameworks
—associated mainly with reserve accumulation programs-al-
thoughinthe case of Latin America exchange rate-based rules
dominated the sample. Within the latter, rules with amount
limits (that therefore did not guarantee any level of the ex-
change rate) were the predominant form. The volatility-trig-
gered rulesin Colombia and Guatemala are examples of this
(see Annex 3 for a more detailed description of FXI rules in
Latin America).

The discussion above presentsstatistics on declared frame-
worksirrespective of whetherinterventions have actually taken
place ornot. Aslightly different questioniswhat framework has
been chosen at times when interventions have actually been
conducted. The answer to this question would better reveal
central bank preferences toward rules versus discretion when
the framework actuallymatters. Toanswer thiswe examine the

G. Adler, C. E. Tovar 13



Figure 4
FRAMEWORK FOR INTERVENTION, 2004-20102P

60 | Exchange rate-based
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Sources: mMF staff calculations.

2 Declared intervention rules according to official central bank statements (e.g., press
releases, annual reports, web site, etc.). Exchange rate-based rules are triggered by
some exchange rate-related measure (e.g., change or volatility). If the amount of
intervention is specified then it is considered to be “with amount limits”; otherwise it
is considered “with no amounts limits.” Quantity-based rules specify an amount to be
exercised over a horizon along with the specific daily or weekly quantities. Averages
for the period.

b Rules using options are categorized as exchange rate that triggers the actual
purchase of Fx (that is, option is exercised).

!Includes Latin America, Australia, India, Indonesia, Israel, Russia, Thailand, and
Turkey.

2 Includes Brazil, Chile, Colombia, Costa Rica, Guatemala, Mexico, Peru, and
Uruguay.

use of rules or discretion, conditional on being in the FX mar-
ket (Figure 5). When they do intervene, Chile and Mexico al-
ways used rules. Colombiaand Guatemalaalsorelied on rules
-with certain objectives in mind- but at the same time gave
themselvesroom for discretionary purchases. Brazil, Paraguay
and Uruguay did not use rules during the period of analysis.

2.2.1 Instruments of Intervention

The dominant market forinterventions acrossregionsisthe
spot market (Figure 6), possiblyreflectingahigher degree of

14 Monetaria , January-June, 2014



liquidity vis-a-vis other markets. As derivative markets have
expanded over time, however, some central banks have in-
creased the use of such instruments (Figure 7). In the region,
Brazil is the main example, with operations in the forward
and swap markets. Two other central banks in the region (Co-
lombia and Mexico) have used options for some time. The
rest have intervened only in the spot market. (See Annex 2

Figure 5

How DO LATIN AMERICAN COUNTRIES ACTUALLY INTERVENE?,
2004-2010
(average intensity use of each rule)!-?

1.0 = _
0.8
0.5
0.3 I
0 T T T T T T T

Brazil Chile Colombia Costa Guatemala Mexico Peru Uruguay

Rica
M Discretionary [ ] Exchange rate based Exchange rate based
with amount limits with no amount limits

Il Quantity based

Sources: vF staff calculations.

2 Declared intervention rules according to official central bank statements (e.g., press
releases, annual reports, web site, etc.). Exchange rate-based rules are triggered by
some exchange rate-related measure (e.g. change or volatility). If the amount of
intervention is specified then it is considered to be “with amount limits;” otherwise it
is considered “with no amounts limits.” Quantity-based rules specify an amount to be
exercised over a certain time horizon along with the daily or weekly quantities of
intervention. Averages for the period.

11 = always and 0 = never. Intensity refers to the proportion of days with rx purchases
in which a specific rule is declared to be in place by the central bank.

2Rules using options are categorized as exchange rate-based because it is the
exchange rate that triggers the actual purchase of rx (that is, the option is
exercised).

G. Adler, C. E. Tovar 15



Figure 6

INSTRUMENTS OF INTERVENTION, 2004-2010?
(percentage of countries)

90 7
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70 A
60 A
50 A
40 A
30 A
20 A
10
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Full samplel Latin America? Non Latin America
@ Spot Il Forward [] Swaps Options
P P

Sources: MF staff calculations.

* Declared intervention rules according to official central bank statements (e.g., press
releases, annual reports, web site, etc.). More than one instrument may be used for
intervention by a single central bank, thus totals do not add to 100. Averages for the
period.

!Includes Latin America, Australia, India, Indonesia, Israel, Russia, Thailand and
Turkey.

2Includes Brazil, Chile, Colombia, Costa Rica, Guatemala, Mexico, Peru, and
Uruguay.

for adiscussion on considerations for the choice of different
instruments.)

2.2.2 Transparency

Around the world, most EMEs refrain from publishing informa-
tion about their Fx1 operations (or reserve stocks on a high fre-
quency basis, from which rx1 might be inferred). Latin America
is among the most transparent regions, with a level of transpar-
ency that has increased over the past seven years, particularly in
comparison with other regions of the world. Furthermore, LA
countries tend to publish information sooner than others that
also publish (Figure 8).
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Figure 7

DAILY FOREIGN EXCHANGE MARKET TURNOVER!
(percentage of GDP)

Spot  Forward Swap Spot  Forward Swap

Latin America? Non Latin America®
W 2004 [ ] 2007 | 2010

Sources: Bank for International Settlements.

! According to Bank for International Settlements’ definitions.

2 Includes Brazil, Chile, Colombia, Mexico, and Peru.

3Includes India, Indonesia, Israel, Russia, Thailand, and Turkey.

3. THEEFFECTS OF FOREIGN EXCHANGE
INTERVENTION

The extent to which FX intervention can affect the exchange
rate is not obvious. Any shock, including an operation by the
central bank, that could trigger a move of the currency away
from its equilibrium value (i.e., implied by fundamentals or
market perceptions of these) should be arbitraged away by pri-
vateagents. Thus, some form of market frictionisnecessary for
sterilized interventions to have animpact on the exchangerate.

The literature has identified three mechanisms through
whichinterventions may operate.? First, a portfolio balance chan-
nel, which operates when there is imperfect substitutability

? See Sarno and Taylor (2001) for a general overview of these me-
chanisms.
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Figure 8

WHEN ARE AMOUNTS OF INTERVENTION PUBLISHED?!
(percentage of countries)
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M Full sample? M Latin America® [] Non Latin America

Sources: tvF staff calculations.

! Disclosures according to official central bank statements (e.g., press releases, annual
reports, web site, etc.). In certain cases, it was unclear when information was
disclosed. Thus totals may not add to 100. Averages for the period.

2Includes Latin America, India, Indonesia, Israel, Russia, Thailand, and Turkey.

3 Includes Brazil, Chile, Colombia, Costa Rica, Guatemala, Mexico, Peru, and
Uruguay.

between domestic and foreign assets and the risk premium in-
creases with the supply of domestic assets. Thus FXIs expands
the amount of domestic assets (either high-powered money or
sterilization instruments) potentially raising the risk premi-
um and, by arbitrage, depreciating the currency. Second, an
informational/signaling channel. In this case the central bank
through FXIs signals its future policy stance. For example, it
couldindicateitswillingness to adjustits monetarystance (i.e.,
reduce policyrates) to prevent further appreciation of'its cur-
rency. Prospects ofalowerinterest rate would normallylead to
aspot-market depreciation.Sterilization with interest-bearing
instruments canreinforce this channel byincreasing the finan-
cialgains of reducinginterestrates. Interventions (or even sim-
ple open mouthoperations) can also help to coordinate market
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expectationsabout the appropriate level of the exchangerate,
if market participants believe the central bank has aninforma-
tional advantage in this regard. Finally, a microstructure chan-
nel. According to this mechanism frictionsatamicro level can
affect the extent to which information embedded in central
bank operations (assuming an informational advantage exists)
reaches market participants and shapes their expectations.

The extent to which these channels operate in practice re-
mains an open question in the literature, as the empirical
evidence on the effectiveness of intervention, let aloneits chan-
nels, remains inconclusive.

Although of interest, in this paper we do notaim atidentify-
ing the relative strengths of these different channels of trans-
mission, and focus instead on the overall impact of FXI on the
exchange rate. Specifically, we seek to answer the following
questions: Are FX purchases effective in depreciating the ex-
change rate? And, to what extent do the modalities of inter-
vention and country characteristics influence the outcome of
such policies? As mentioned before, our analysis focuses only
on positiveinterventions (i.e., purchases of foreign exchange or
derivative operationswith similar effects) asthese are the pre-
dominant form of intervention during the period of analysis.

3.1 Estimation Strategy

Acritical problem in assessing the effectiveness of FXinterven-
tion is overcoming the endogeneity of changes in exchange
rates and intervention. With this in mind, the econometric
approach that we follow relies on two methodological innova-
tions vis-a-vis previous studies:

* Itestimates the effect of FX interventionsin a panel set-
ting, which takes advantage of the heterogeneous re-
sponse of different central banks to (common) external
shocks.

* Jtfocusesonshorttime-spanepisodes ofsignificantglobal
shocks-leadingtoappreciation pressuresin EMEs—during

G. Adler, C. E. Tovar 19



which unobservable countryspecific shocksareless like-
ly to be large (in relation to the identified global shock),
thus helping to mitigate omitted variable bias.

Following theliterature (e.g., Kearnsand Rigobon, 2005), a
two-stage estimation procedure is used, with the first stage es-
timating a de facto country-specific reaction function that al-
lows for different behavior across countries. Predicted values
of the reaction function are then used as instruments for the
second stage, which entails estimating a behavioral equation
linking the exchange rate tointervention, in the panel setting."’

3.1.1 First Stage: CB Reaction Function

The first stage entails estimating individual central bank re-
action functions —for countries in the sample that display suf-
ficient variability in their interventions." Reaction functions
are modeled as a censored variable (given our focus on pur-
chasesand their predominance during the sample period) and
estimated with a Tobit model on a country-by-country basis.
The goal is to allow for country-specific coefficient estimates
asdifferent central banks may have different preferences. The
modelis estimated with weekly dataover the period 2004-2010
(always excluding the period September 2008-June 2009). For-
mally, the reaction function takes the following form:

I, = max{(), %+ B i¢iia +ﬂ1,i( Teeq)JrﬁQ Aig
M2 STD
+ﬂ?)lo-lt+ﬂ4lRl +ﬂ5lRl }

1" Although the first stage of the methodology allows contrasting how
the de facto motives of intervention differ from the declared (de
jure) motives of intervention discussed in the previous section,
this is not the main purpose of the paper. Also is worth noticing
that both de jure and de facto motives for intervention play a role
in the second stage of the paper.

Cases of pre-announced amount-based rules (Chile, Israel, Mexico,
and Turkey) do not show sufficient variability, for the most part,
in their interventions in order to estimate a reaction function.

11
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I;, denotes country i’s amount of intervention (scaled by
GDP) duringweek ¢. When available, actual intervention data
isused. Otherwise, this variable is proxied by the change in
the stock of international reserves adjusted for the estimat-
ed effect of changes in the value of reserve currencies" (see
discussion below on the appropriateness of using reserves
as a proxy).

¢;,.1 denotes the lagged change in the nominal (US bilater-
al) exchangerate, and is meant to capture short term (1-week)
exchange rate movements.

re;, isan estimate of the real effective exchange rate; re/! is
an estimate of the equilibrium real exchange rate (based on
the history of assessments by the IMF’s Consultative Group on
Exchange Rates; i.e., CGER). Thus, the term (rei‘t —refz) cap-
tures exchange rate misalignments. An average of the three
CGER methodologiesis used.

A;, denotes the 4-week speed of exchange rate apprecia-
tion. This is measured on a Hodrick-Prescott trend estimated
recursivelyin order to capture the information available to the
central bank at that pointin time.

0, , isameasure of intra-week exchange rate volatility, com-
puted asthe sum of square values of deviations of the exchange
rate from its HP trend, in order to strip the volatility arising
simply from moving along the trend.

R;}g and th’_lf denote the ratios of reserves-to-M2 and re-
serves-to-short-term debt relative to the average of EM countries in
the sample. These two terms seek to capture possible precau-
tionary motives.

Finally, ¢;, isthe error term.

N

2 The valuation adjustment is based in the shares of the different
currencies in the stock of international reserves of the average EM
countryasreported by the Currency Composition of Official Foreign
Exchange Reserves (COFER) database. Individual countrydataisnot
available (due to confidentiality restrictions). See <http://www.
imf.org/external /np/sta/cofer/eng/index.htm> for details.
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3.1.2 Second Stage: Exchange Rate Equation

The second stage entails estimating abehavioral equation link-
ing movements in the exchange rate to central bank interven-
tions. Asmentioned before, we instrumentalize the intervention
variable to mitigate the endogeneity problem by using the shad-
owinterventionvalue obtained from the predicted values of the
previous exercise. Our specification includes anumber of con-
trols (interest rate differential, sovereign spreads, commodity
price shocks and the US trade-weighted exchange rate), while
allowing for country-specific effects in anumber of them. As is
common in the literature, we estimate the model in first and
second differences. In doing so we are able to evaluate the pos-
sible effects on the rate and pace of appreciation (first and sec-
ond differences of the exchange rate, respectively).

Our panelis estimated for the 15 countriesin our sample pool-
ingtogether sixcommon 12-week episodes of interest. This gives
us 12weekly observations per episode and country, foratotal of
1,080 observations in the panel. The six common episodes are
identified by apparent shifts in global financial conditions as
determined by a sharp decline in the US dollar trade-weighted
exchangerate (DXY). To make the concept operational we iden-
tifythe episodes bysearching for deviations by atleast one-stan-
dard deviation in the DXY index below its (HP- filtered) trend
(Figure9).

The resulting measure is a good proxy for risk appetite (sim-
ilar to the VIX) and consequently identifies episodes that coin-
cide roughly with periods when flows into EM asset funds were
fairly high or were rising strongly. As expected, this criterion
leads us episodes associated with strong appreciation trends
in EM currencies (Figure 10). We also find evidence suggesting
that countriesrelied more on FXI policies during these episodes,
but the pattern is somewhat mixed, as illustrated by the ampli-
tude between the 25th and 75th percentile range, as well as by
the divergence between the median and the mean of interven-
tions during these episodes. Such heterogeneous central bank
response is what allows us to achieve the econometric identifi-
cation of the effect of interventions.
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Figure 9

US TRADE-WEIGHTED EXCHANGE RATE AND FLOWS
TO EME ASSET FUNDS, 2004-2010
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— DXY! —— Emerging market flows (right scale)?

Sources: Bloomberg, L.P.; Haver Analytics, and 1mvr staff calculations.
! usp trade weighted exchange rate, index 2000 = 100.
2Previous 12-week moving average, in percent of assets under management.

Itshould be noticed thatin addition to the instrumentaliza-
tion of the intervention variable, the focus on short (12-week)
windows around a global shock helps to mitigate residual en-
dogeneity (from havinganimperfectinstrument), because this
ensures that the main source of disturbancesisthe identified
global shock and that unobservable country-specific funda-
mentals do not change significantly over the episode window.

In absence of consensus in the literature on how to model
the short-run determinants of exchange rates, we choose a
simple specification for the exchange rate equation, of the
following form:

_ . S M E F
ei,t_7/1+7/2(li,t_2t)+7/SSi,t+7/4,iB +ys b el +

+ 7/7fz‘,t +75,DXY, +3,,.
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Figure 10

INTERVENTION AND EXCHANGE RATES AROUND IDENTIFIED
EPISODES!

ExcHANGE RATE?
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Sources: mvF staff calculations.

! Episodes of global shocks indentified on the basis of movements in the us trade
trade exchange rate (DXY).

2 Local currency per usp. Index t,=100.

% In percent of Gpe.
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¢;, denotesthelogof the nominal exchangerate (against the
USD) for country zat time ¢. The variable is introduced in first
and second differences (ensuring that is stationary), in order
to study possible effects on the rate and pace of appreciation
(i.e., speedand accelerationrespectively).

i;, isthedomestic policyinterestrate orinterbankrate;and
i, isthe US Federal Reserve fundsinterest rate. The difference
provides an estimate of the interest rate differential.

§;, denotesthe EMBIspread, the sovereign CDS spread when
the EMBI is not available.

PM, P*, P" arethelogsoftheindexesof international metal,
energyand food prices, which are introduced as a way to con-
trol for high frequency movements in terms-of-trade.

DXY, denotes the US nominal trade-weighted exchange
rate index and is introduced as a measure of market senti-
ment (similar to the VIX, this measure correlates closely with
flows to EMES).

IAM denotes the predicted intervention amount estimated
in the first stage. Actual intervention data is used in the case
of pre-announced amount-based rules, as FXI does not react
to contemporaneous shocks in those cases."

Finally, 4, is the regression composite error term.

The effect of commodity prices and the DXY are allowed to
be country-specific, as different countries in the sample may
have different trade structures and sensitivities to global fi-
nancialshocks. Ideally, one would controlalso for other policy
measures that could affect the exchange rate (e.g., changesin
reserve requirements, capital controls, etc.). While their omis-
sion —due to lack of data availability— could potentially intro-
duce a bias in the estimation, we argue that such bias is likely

B A possible criticism to this specification arises from the fact that
it does not take into account market expectations about interven-
tion. If one could measure intervention expectations, the relevant
variable for the econometric exercise should be the unexpected
component of theintervention. In practice, however, such measure
is not available.
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to be small as policy measures (i.e., changes in these policies)
tend to be less frequent than FX interventions and unlikely to
fallin the short time spans of our analysis.

3.2 Data Issues

A key variable for the analysis is, of course, the FX interven-
tion. However, data on such operationsis not available in many
cases. As aresult, the literature usually addresses this by us-
ing episode specific and high frequency data (e.g., intradaily
data), or alternatively using the change in gross international
reserves as a proxy for intervention. Actual intervention data
and the change in gross reserves, however, frequently differ
from each other. The reason is that reserves vary not only due
to FXintervention, butalso due to valuation changes, income
flows (e.g., accrual of interest), debt operations on behalf of
other agents, etcetera.

Thusaquestion thatarisesis how good a proxy forinterven-
tionisthe changeinreserves? To getasense of theimportance
of the measurement error, we run aregression between inter-
vention and the change in reserves for several countries for
which both forms of data is available (Colombia, Costa Rica,
Guatemala, Peru and Uruguay). The result suggests that, ata
daily frequency, intervention data and the reserve proxy can
differ markedly, with the regression coefficient being quite
low. This is particularly clear in the case of highly dollarized
economies, where reserves can change on account of regular
liquidity operations with the domestic banking system. The
proxy, however, improves markedly at weekly frequency (Fig-
ure 11). This feature supports the use of weekly reserve series
asaproxyin the econometric exercise.

More importantly, the measurement erroris unlikelyto sig-
nificantlyaffect the econometric estimates of the impact of in-
tervention on the exchange rate, as the correlation between
the measurement error and the exchange rate appears to be
low and two-sided. And the instrumental variable approach
also helpstoaddress this potential source of bias, by stripping
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off from the instrumental variable any variations that do not
response to motives forintervention. Thisis confirmed by the
econometric exercise shown next, which displays broadly simi-
lar estimates when using the whole sample or the subset of coun-
tries forwhich actualintervention dataisavailable (see Table 2).

4. RESULTS

4.1 First Stage: Reaction Functions

Firststage coefficient estimates suggest that central banks have
intervened de facto foranumber of different reasons (Figure
12)."Sharp short-term (one-week) movementsin the exchange
rate seem to have been asource of concerns for many countries
(ahalfofthesample), particularly outside Latin America. With-
in the region, Peru has shown a very high sensitivity to such
short-term movements, followed ata considerable distance by
Colombia. Many central banks (two thirds of the sample) appear
also to have intervened on concerns over real exchange rate
misalignments —the main exceptions being Costa Rica, Uru-
guayand Russia. On the other hand, few countriesresponded
to the speed of appreciation (Colombia, Costa Rica, and Rus-
sia);and there isalso scant evidence that within-week volatility
hastriggered intervention both inside and outside the region
(with the one exception of Brazil)."” Interestingly, evidence of
precautionary motives is weak (with some coefficients taking
opposite signs), despite the fact that many central banks de-
clared, during this period, to have intervened for motives of
reserve accumulation.

In general —and possibly by construction—- estimated reac-
tion functions trackintervention trends relatively well, but do

' Results of the reaction function should be interpreted as reflecting
the average behavior over the sample period, and thus may not
reflect current preferences.

! Some countries even display negative coefficients, possibly reflec-
ting reverse causality (i.e., intervention reduces volatility).
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Figure 11

ACTUAL INTERVENTION DATA VS. INTERNATIONAL RESERVES,
2004-2010*

(USD millions)
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Sources: IMF staff calculations.

Notes: Daily chart gray line: predicted value. Black fine line: 45 degree line. Regres-
sion coefficient: 0.59 with standard error 0.03 and R? = 0.03. Weekly chart gray line:
predicted value. Black fine line: 45 degree line. Regression coefficient: 0.75 with
standard error 0.04 and R?=0.19.

*Includes Colombia, Costa Rica, Guatemala, Peru, and Uruguay.
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apoorerjobinexplaining the high frequencyspikes often ob-
served in the data. Perhaps this is symptomatic of most vari-
ablesincluded in the right-hand side of the regression moving
relatively slow (except forlagged exchange rate and volatility).
This apparent weakness of the results, however, turns out to
be astrength of the methodologybecause the specification al-
lows us to construct aninstrumental variable for the exchange
rate equation thatisless correlated with the contemporaneous
exchange rate movement (i.e., an estimated reaction function
with perfect fitwould provide valuable information on motives
butwould not be useful as an instrument for the second stage).

4.2 Second Stage: Effects of Intervention

The econometric results of the second stage (exchange rate
equation) donotdetectanimmediate impact of interventions
ontherate of appreciation, but do find statistically significant
effects on the pace(acceleration) of appreciation (Table 2, col-
umns 1 and 2). The coefficient point estimates suggest thatan
additional 0.1 percent of GDP in FXI (about the size of the aver-
ageweeklyintervention during the identified episodes) would
deliver in that week a 0.3 percent slowdown in the pace of ap-
preciation (relative toa countrythatis notintervening)." Inter-
estingly, the introduction of controls (columns 3 and 4) helps
to increase the fit of the regression (R?) but have little impact
on the intervention coefficient, suggesting that such controls
are less important for the identification of the effect of inter-
vention under the proposed methodology. Also, to confirm
that the use of reserves is a reasonable proxy for actual inter-
vention data (i.e., it does not introduce a significant bias) we
also run the estimation for a subsample of nine countries for

1o Our result implies that interventions have an effect on the exchan-
ge rate with a two-week lag. To see this, take the first-difference
of Equation 2 and back out the effect of intervention, reaching:
€0 =2€;,,1 — €, +y;1;,. Hence, y; fully determines the impact
of our measure of intervention on the exchange rate two periods
ahead.
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Figure 12
COEFFICIENTS OF INTERVENTION REACTION FUNCTIONS

(Central bank intervention reaction functions,
selected coefficients)!

LAGGED APPRECIATION?

Average Latin America
Uruguay

Peru

Guatemala

Costa Rica

Colombia Hokk

Brazil

Other EMES
Thailand woxk
Russia woxk
India
Indonesia il

Australia

-0.05 0 0.05 0.1 0.15 -0.02 0 0.02 0.04

SPEED* VOLATILITY?

Average Latin America
Uruguay
Peru
Guatemala
Costa Rica Skk
Colombia ke
Brazil

Other EMEs
Thailand
Russia
India batof
Indonesia

Australia

-0.1 0 0.1 02 -0.02 0 0.02

Sources: v staff calculations.

I Results of a Tobit model estimated for each country individually, on the basis of
non-overlapping weekly data, over the period for which either intervention or
reserves data is available at least on a weekly frequency. Results should be interpreted
as reflecting average preferences over the sample period 2007-2010. As such, they may
not reflect current preferences or objectives. See further details in Annex 2.

2 Lagged (usp bilateral) exchange rate appreciation rate.

% Deviation of the real effective exchange rate from the estimated equilibrium value,
based on the history of the assessments of the Consultative Group on Exchange Rates
(cGER). For Costa Rica, Guatemala, Peru and Uruguay, a measure of deviation of the
REER from its 5-year moving average is used, as CGER data is unavailable.

4 3(0-day appreciation rate.

5 One-week volatility.
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Reserves-to-ST Debt® Reserves-to-M27
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6 Reserves in percent of external short-term debt on a residual maturity basis (relative
to other EMEs in the sample).
7 Reserves in percent of M2 (relative to other EMEs in the sample).

which actual intervention datais available (columns 5 and 6).
Results confirm the direction of the results, with the coefficient
of the intervention variable broadlyin line with one obtained
in the whole-sample estimation. Finally, we split the sample to
check whether the effect is significantly different for the post
2008-2009 financial crisis period (when capital flows to EMEs
became more pronounced). We find that the magnitude of
the effectis onlymarginally higher than the one for the whole
sample period (column 7).

Itisworth also showing how the methodological approach
helpsunveil the effect of intervention on exchange rates. Fig-
ure 13illustrates this by showing how the use of episodesrath-
er than the full sample helps to eliminate the significance of
the positive (wrong sign) coefficient in the equation in first
difference (likely biased by endogeneity); and how the use of
instruments rather than the actual intervention variable sig-
nificantly increases the importance of the estimated effect.
Finally, the introduction of controls in the regression does
notappear toadd much to the estimation, suggesting that the
use of episode windows, rather than the full sample, usefully
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filters out the impact of unobservable global and idiosyncratic
shocks on the exchange rate that could otherwise introduce
asource of bias.

A look at the effects of various modalities of intervention
(Table 3) offers anumber of additional insights:

* Amounts of intervention appear to matter more than the
mere presence of the central bankin the FX market (column
1). This result could suggest either that the signaling chan-
nel is weak or that small interventions may not be enough
to signal policy intentions.

* The regressions do not find evidence that effectiveness of
interventions depends on whether they are conducted un-
der rule-based (including with preannounced amounts)
or discretionary settings (columns 2 and 3). This result is
consistent witha previous findingin the literature showing
that there is no clear evidence of a difference between dis-
cretionaryand rule-based interventionin terms of their ef-
fectiveness (Fatum and King, 2005)."”

* Transparency of FX operations (measured by whether in-
tervention dataare made publiclyavailable within aweek of
the operations) seems to weakenthe effect on the exchange
rate (column 4); however, this result seems to reflect other
country characteristics that are correlated with transpar-
ency, as discussed below.

* The effectiveness of interventions greatly depends on the
degree of the country’s financial integration with the rest
of the world, as captured by the interaction with the Chinn-
Itoindex of capital account openness'® (column 5): greater

7 Thisfinding could be driven by the fact that rules are often designed
to address exchange rate volatility issues. We thank an anonymous
referee for raising this point. However, Adler and Tovar (2013) have
found evidence that, at least temporarily, a regime shift toward
preannounced rule-based FX intervention policies can revert the
exchange rate appreciation and contain appreciation trends.

18 See Chinn and Ito (2008).
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Figure 13

UNVEILING THE EFFECT OF FX INTERVENTION —RESULTS OF PANEL
APPROACH UNDER DIFFERENT SPECIFICATIONS!
(coefficient intervention variable in exchange rate equation)

FXI: Wrtnout FXI: Witnout
CONTROLS ~FULL-TIME SPAN? ConrroLs —Ep1sopes ONLY?
1 1
ook
0 ____-_ 0 __—_-_
-1 > -1 *
9 9
-3 -3
—4 -4
Appreciation Pace Appreciation Pace
of appreciation of appreciation
IV-FXI: WitHOUT IV-FXI: Wit
Conrrors —Episopes* ConTROLS —EPISODES?
1 1
0 0
-1 -1
-9 | 9
-3 ek -3 ok
-4 -4
Appreciation Pace Appreciation Pace
of appreciation of appreciation

Sources: v staff calculations.

! Appreciation rate an pace of appreciation indicate first and second difference of the
exchange rate.

2 FXI: Without controls —Full-time span denotes model estimated with intervention
variable (not instrument), without controls, and over the full period 2004-2010
(excluding 2008-2009 financial crisis).

3 FXI: Without controls —Episodes denotes model estimated with intervention variable
(not instrument), without controls, and over identified episodes only.

4 TV-FXI: Without controls ~Episodes denotes model estimated with intervention
variable, without controls, and over identified episodes only.

5 IV-FXI: With controls —Episodes denotes model estimated with intervention
variable, with controls, and over identified episodes only.
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financial integration seems to reduce the effectiveness of
intervention. Interestingly, when we control for financial
integration (column 6), the dummy on transparency los-
es significance, suggesting that there is high correlation
between the degree of openness and the transparency of
intervention operations. Still, the point estimate for capi-
talaccount openness remains large, while the estimate for
transparency decreases markedly.

* Abreakdown byregion pointstosignificantly higher effects
in Asia than in Latin America, which are consistent with a
higher degree of financialintegrationin thelatter (columns

7.9).

= Interventions are more effective when there are signs that
the currency maybe becoming overvalued (more precisely,
when it already has appreciated significantly relative to its
recent history). This result is particularly pronounced in
Latin America (columns 10-12).

5. CONCLUSIONS

Over the past decade, many central banks in Latin America
have had aregular, and at timeslarge, presence in FX markets.
Inmostinstances, these FXinterventions were in one direction
only, and coincided with easing of global financial conditions
that led to appreciation pressures on many EM currencies,
including those of Latin America. While central banks have
stated various motives for theirinterventions, their nature and
timing often suggest an effort to mitigate currency apprecia-
tion pressures.

Whether these efforts have been successfulis an empirical
question that is inherently difficult to answer —precisely be-
cause intervention often takes place at the same time that oth-
er forces are acting to strengthen the currency. However, our
methodological approach -based on a panel setting focused
on episodes of common globalshocks-suggests thatinterven-
tions do have an effect, by slowing the pace of exchange rate
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appreciation. This effect turns out to be smaller where there
is a greater degree of capital account openness —helping to
explain differences in the degree of intervention across re-
gions—and larger when the currency already has appreciated
substantially (a situation in which the currencyis less likely to
be undervalued).

Our effort to gather —for the first time- information on
FX intervention practices shows that there is a wide range of
modalities, regarding declared motives, frameworks, instru-
ments and degree of transparency. Econometrically, howev-
er,itisunclear from our evidence that such modalitiesmakea
difference in terms of the impact that interventions may have
on the exchange rate. This may suggest that central banks’
choices of specific modalities may respond to other consider-
ations, beyond the impact on the exchange rate. Such consid-
erations may include concerns about exchange rate volatility,
quasi-fiscal costs, consistency with other monetary policy ob-
jectives, etc. Adiscussion of these issues —as well as of whether
and when affecting the exchange rate is desirable- is left for
future research."

Annex 1. Foreign Exchange Intervention
and International Reserves: Data Availability

¥ For an in-depth normative discussion on some of these issues,
see Eyzaguirre et al. (2011), Jara et al. (2008), and Fall 2010 and
Spring 2011 editions of the IMF’s Regional Economic Outlook —Western
Hemisphere.
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Annex 2. Instruments for Foreign Exchange Purchases

Central banks have a range of instruments with which they
mightdirectlyinfluence the exchange rate, including FX spot
purchases, forwards, swaps, and options.*

FXspot purchasesare transactions made by the central bank
for immediate delivery.

Forward FX purchases entail a future purchase of FX at a
preagreed exchange rate. These can be deliverable or non-
deliverable.

Cross-currency swaps involve the simultaneous purchase
and sale of one currency for another at two different dates.
Interventions with this instrument are composed of two
legs: 7)aspot FX purchase, reversed by i7)a future FX sale at
the spot exchange rate at that time.*!

FX put options are contracts that give the holder the right
to sell foreign exchange to the central bank under certain
contingent conditions (see Annex 3).

The spot marketis the most developed marketin theregion,

and central banks have traditionally considered itas the natu-
ral market for interventions (see Figures 6 and 7).

Although forwards have been used only occasionallyin Latin

America, thereisalonghistory of use of options (by Colombia

? Other policyinstruments, not discussed here (for example, reserve

21

42

requirements, interest rates), may also influence the exchange
rate, but in a less direct manner, and are normally not used with
this objective in mind.

Cross-currency swaps are different from regular currency (FX)
swaps. The latter —~often issued for liquidity management, rather
than FX intervention- entails a forward leg that is settled at a
preagreed exchange rate, thus eliminating exchange rate risk.
A cross-currency swap, on the other hand, carries exchange rate
risk, as the forward leg is settled at the spot rate prevailing at the
end of the contract, thus changing the FX position of the central
bank and its counterparty.
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and Mexico). Cross-currency swaps have been used only by
Brazil (cupom cambial).**

Anumber of considerations can influence the choice of in-
struments.?’ For instance, i) the use of derivatives reduces the
degree of transparency of central bank operations vis-a-vis
spot transactions, thus weakening the signaling channel (al-
though this can be partiallyaddressed by a clear communica-
tion policy); i) they obscure the central bank’s balance sheet
FX position; iz7) although normally they do not require imme-
diate sterilization (except for some cross-currency swaps) thus
helping mitigate ex ante the quasi-fiscal costs of interventions,
their use exposes the central bank to the risk of asudden capi-
talloss, ifinterventionsfail to contain appreciation pressures;
and iv)derivatives carry counterparty and liquidityrisk, which
can be particularly pronounced in thin markets. On the oth-
er hand, i) put options offer the additional benefit of working
as automatic stabilizers of the exchange rate, as they are ex-
ercised only under conditions of appreciation pressures; and
it)derivatives can be settled in local currency, and do not nec-
essarily entail the use of reserves at any point in the contract.
This can be adesirable feature for central banks that prefer to
avoid the potentially negative signaling associated with fluctu-
ations in the level of reserves. Relatedly, the unwinding of de-
rivative positions, once appreciation pressures have receded,
seems easier than the unwinding of the reserve accumulation
that would result from spot transactions.

2 The cupom cambialis a derivative equivalent to a cross-currency swap
that pays the difference between the local interest rate and chan-
ges in the real /US dollar exchange rate. Although originally the
central bank took the long real-open interest rate, it has recently
switched to take the short real-interest rate position to dampen
appreciation pressures.

# See also Canales-Kriljenko et al. (2003); Ishii et al. (2006); and
Blejer and Schumacher (2000).
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Annex 3. FXI Rules in Practice: Some Latin American
Examples

Latin American central banks have relied on two main types of
rules for conducting foreign exchange purchases: ¢)exchange
rate-based rules (normallyaimed at moderating exchange rate
volatility); and ¢) quantity-based rules (normally aimed at ac-
cumulating international reserves).

Exchange Rate-based Rules

These rules normally determine a trigger for FX purchases
whenever the exchange rate moves beyond a preannounced
threshold. The main elements of the rule are: A threshold de-
termined byamovingaverage of the exchangerate;atolerance
band around it; and the amount of intervention.

Colombia and Guatemala have recently used these rules.
In Colombia the rule —introduced in 1999 and discontinued
in October 2009-authorized the central bank to auction put
options up to a specific amount (currently USD 180 million)
whenever the exchange rate fell more than five percent below
its average of the previous 20 working days.?* A similar rule was
introduced in Guatemala in 2005, allowing the central bank
to purchase specific amounts (USD 8 million per transaction
and up to USD 32 million per day during 2010) , whenever the
exchange rate fell below its average of the previous five days
plusatolerance band of 0.6 percent.

Quantity-based Rules

Two-rule-based mechanisms have been employed. The first
one announces awindow over which the central bank will pur-
chase FXs in the spot market. The second one is a mechanism
in which the central bank auctions a certain amount of put

2 See the central bank’s web site for further details. See also Rincén
and Toro (2010) and Uribe and Toro (2005) for a detailed account
of these rules in Colombia.
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options that grant market participants the right tosell dollars
to the central bank if certain conditions are met.

Chile hasrelied on the first type of rule in two occasions: For
afirst program of reserve accumulation launched in April 10,
2008, and a second program announced on January 3, 2011.
Both programs preannounced dailyamounts to be purchased
through competitive auctions.

A current example of the second type is the rule used by
Mexico. Launched on February 22, 2010 (and also used dur-
ing 1996-2001)* the mechanism established monthly auctions
of put options with a strike price equal to the previous day in-
terbank reference rate (Fix), aslongasitis below the previous
20-day moving average rate.
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and long term, being recently strengthened. It presents an analysis con-
sidering three episodes in which inflation in Mexico was subject to diffe-
rent supply shocks, and it finds that of the episodes analyzed, which were
within the period 2004-2012, it was during the episode observed in 2012
when inflation expectations showed greater stability, which suggests a
strengthening of the credibility of the Bank of Mexico’s commitment to
price stability.

Keywords: inflation expectations, anchoringinflation expectations,
cost-push shocks, monetary policy, Mexico.

JEL classification: E52, E58, E65.

INTRODUCTION

fter the episodes of high inflation during the seventies

and eighties, when severaladvanced economiesrecorded
double digitinflation and some emerging economies even
experienced hyperinflation, aconsensus emerged that monetary
authoritiesshould mainlyfocusonachievingand maintainingan
environment of low and stable inflation. Moreover, some central
banksthat had notbeenautonomousbecame so, while monetary
authoritiesalso placed increasing emphasis onimproving their
communication strategies and improving their transparency.
Thisframework for the conduct of monetary policy contributed
toaprolonged period of low inflation in advanced economies,
as well as in some emerging ones. This, in turn, strengthened
the credibility of monetary policyand the anchoring of inflation
expectations, leading toa positive feedback between monetary
policy, lowinflation and well-anchored inflation expectations.!
In the case of Mexico it is important to point out that since
1994 the country has had an autonomous central bank whose
main priorityis to ensure the stability of the domestic currency’s
purchasing power. Since 2001 Banco de México has conduct-
ed monetary policy under an inflation targeting regime.” In

' Mishkin and Schmidt-Hebbel (2007).
*  The Monetary Program for 2001 published by Banco de México
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particular, it was given the task of attaining an annual inflation
for the consumer price index (CPI) of 3%.? This framework for
the conduction of monetary policy, together with prudent fiscal
policy, hasallowed for controlling the phenomenon of inflation
in Mexico. Among the most outstanding structural achieve-
ments in controlling inflation are: ¢) the reduction in the level,
volatility and persistence of inflation; #)a pricing process that
resembles the way prices are determined in economies with a
long history of price stability; and éii)a performance of inflation
expectations that is consistent with an environment of low and
stableinflation. The aforementioned hasalso allowed foramore
efficient functioning of the economy’s pricing system. The lat-
ter hasbeenreflected in,among other things, adecrease of the
pass-through effect of exchange rate fluctuations, commodity
price increases and tax adjustments to inflation.

These achievements have helped to increase the credibility
of Banco de México’s commitment to price stability. As will be
assessed in this paper, this prevents the supply shocks which af-
fectinflation from negativelyinfluencinginflation expectations
sothatsuchshocksjusthaveatransitoryimpactoninflation.*In
this respect, this paper analyzes three episodes between 2004
and 2012wheninflation in Mexicowas affected by supplyshocks.
These episodes correspond to 2004, 2006-2008 and 2011-2012.
The latter period stands out because inflation expectations ex-
hibited greater stability.

presents the most important reasons for choosing this scheme,
among which announcing an official target for inflation and con-
tinuous efforts to improve transparency and communication with
the public stand out.

However, given that there is a wide range of factors that influence
the behavior of inflation in the short-term, which are beyond the
central bank’s control, Banco de México has setavariability interval
of plus/minus one percentage point around the 3% target. On
this matter, Banco de México has emphasized that said interval is
not an indifference range, but a practical way of representing the
uncertainty associated with the behavior of inflation.

For a more detailed explanation of supply shocks and their effect
on inflation see the Monetary Program for 2012 and 2013.
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The paperis organized as follows: the first section briefly de-
scribessome of the achievements that have been made in Mexico
regarding price stability. The second section analyzes the per-
formance ofinflation expectations during the three periodsin
which different supply shocks affected inflation in Mexico. Fi-
nally, some conclusions are presented.

1. PROGRESS IN THE CONSOLIDATION OF PRICE
STABILITY

Amonetary policyoriented at ensuring price stability, together
with fiscal discipline, has enabled inflation to be controlled in
Mexico. In this regard, Ramos-Francia and Torres (2005) de-
scribe monetary policyin Mexico after the crisis of 1995, showing
thatonceasustainable fiscal positionwasreached, theinflation
targeting scheme helped anchor inflation expectations and
steadilyreduce inflation. In this context, some of the structural
achievements that have been made in controlling inflation in
Mexico are described below.

1.1 Level, Volatility and Persistence of Inflation

Headlineinflationin Mexico hasdeclined gradually from levels
of over 100% during the decade of the eighties to the values of
around 3% observed recently (Figure 1). Inflation has therefore
been converging toward the 3% target. The technical chapter
“Change inthe Nominal System of the Mexican Economyin the
Early2000’s,” published by Banco de México in the Quarterly Re-
port of October-December 2010, presents empirical evidence
for the fact that headline inflation has undergone some struc-
tural changes. In particular, since approximately 2001 inflation
has fluctuated modestly around a value that is the lowest since
CPIcalculations beganin Mexico. Thus, inflation has changed
from being a highly volatile process into a more stable one.
Regarding the reduction in the inflation level in Mexico, a
process of convergence of inflation in Mexico toward that of the
United States has been observed during the last decade. The
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Figure 1

HEADLINE INFLATION
(in annual percentage)
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Source: Banco de México and INEGI.

box “Comparison of Inflation Experience in Mexico and the
U.S. during the Last Decade,” published by Banco de México
in the Quarterly Report of January-March 2012, and based on
Cortés etal. (2012), presents empirical evidence for such pro-
cess of convergence.

Inflation persistence in Mexico has decreased. Inflation is
said to be highly persistent when the shocks affecting it, such
asfluctuationsin certainrelative priceslike foodstuffs or com-
modities, have a prolonged impact. Chiquiaretal. (2007) study
some statistical properties of inflation in Mexico during 1995
and 2006, employing techniques to identify changes in the
persistence of time series. The results suggest that inflation
in Mexico shifted from being a non-stationary process to asta-
tionaryone toward the end of the year 2000 or the start of 2001.

1.2 Pricing Process in the Economy

Inaddition to the aforementioned, progressin controlling in-
flation hasalso caused the pricing processin Mexico tobecome
more similar to the way pricesare determined in economies that
managed toachieve price stability manyyearsago. In countries
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that experience an environment of low and stable inflation the
price formation processis characterized by three main aspects:
i)prices exhibitdownwardsflexibility; i7)the magnitude of price
adjustmentsis moderate;and, iz)predominance of time-depen-
dent price revision strategies, where firms update their prices
in order to make adjustments in the predetermined periods.

The technical chapter “Features of the Price Formation Pro-
cess in Mexico: Evidence from CPI Micro Data,” published by
Banco de México in the Quarterly Report of October-December
2011 and based on Cortés et al. (2011), uses the micro data em-
ployed for calculating the CPI to study the pricing process in
Mexico. This study describes how the downward flexibility of
priceshasincreased overthelast decade and shows evidence that
the proportion of price reductions in Mexico is currently simi-
lar to that observed in the United States. It has also been found
that, unlike during the past, the magnitude of price changesin
Mexico is moderate nowadays.

Inaddition tothe above, evidence was found that time-depen-
dent pricingstrategies currently predominate. Thisas opposed
to the way in which prices were formed during the past decade,
whensstate-dependent strategies were followed, where firms up-
dated their pricesaccordingto the circumstancesfaced by such
firmsatthe macroeconomiclevel. Thus, the wayin which prices
are currently formed in the Mexican economy is in line with a
stableand predictable macroeconomic environment. Moreover,
the box “Relative Price Changes and Inflation Convergence to-
ward the 3 Percent Target,” published by Banco de Méxicoin the
Quarterly Report of April-June 2013, presents evidence that the
aforementioned features of the price formation process were
not affected by the supply shocks experienced by the Mexican
economy during 2012 and at the start of 2013.

1.3 Performance of Inflation Expectations

Under this context, positive results in the fight against infla-
tion have led to a high degree of credibility regarding Banco
de México’s commitment to price stability. The latter hasalso
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allowed the anchoring of economic agents’ inflation expecta-
tions (Figure 2).

Figure 2

HEADLINE INFLATION EXPECTATIVES
(in annual percentage)
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Source: Banco de México Survey of Expectations.

Efforts to consolidate price stabilityin Mexico have been as-
sociated with a favorable evolution of inflation expectations.
The aforementioned is documented in the technical chapter
“Evolution of Inflation Expectations in Mexico,” published
by Banco de México in the Quarterly Report of July-September
2011, and in Garcia Verdu (2012). Itis therefore possible to high-
light some features of the dynamics of inflation expectations
in Mexico. First, their value has gradually converged toward
theinflation target. Second, their dispersion has decreased as
aresult of the low uncertainty conditions associated with an
environment oflow and stable inflation (Figure 3). Finally, the
behavior of inflation expectations shows that the perception
of upside risks to inflation performance has declined signifi-
cantlyrelative to the perception of downside risks to it.

The behavior of inflation expectations is crucial for main-
taining price stability. This is due to the fact that inflation
expectations can influence observed inflation as price adjust-
ments made by economicagentsin each period mainly depend
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Figure 3
STANDARD DEVIATION OF EXPECTED HEADLINE INFLATION
OVER THE NEXT FOUR YEARS
(standard deviation)
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Source: Banco de México Survey of Expectations.

on the inflation that is expected in future periods. Thus, the
credibility of Banco de México’s commitment to price stability
is essential in order for the institution to effectively maintain
an environment of low and stable inflation.

1.4 Functioning of the Price System

Price stability has contributed to a smooth and efficient func-
tioning of the economy’s price system. This means that relative
prices efficiently transmit information on prevailing condi-
tions in each market, particularly regarding the relative scar-
cityof goods and services. Prices therefore serve as signals for
coordinating the production, distribution and consumption
of goods and services, encouraging the efficient allocation
of resources inside the economy. This can be illustrated with
some examples.

First, the reduction of the pass-through of exchange rate
fluctuations to domestic prices thathas been observed in Mex-
icoover thelast tenyears. The aforementioned has been docu-
mented in the technical chapter “Exchange Rate Pass-through
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toPrices,” published by Banco de Méxicoin the Quarterly Report
of January-March 2011, as well as by Capistran etal. (2011) and
Cortés (2013).

Second, the factthatincreasesin therelative prices of certain
goods, such as commodities that usually exhibit highlyvolatile
behavior, have transitory effects on inflation. Thus, the box
“Considerations on the Impact of International Commodity
Price Fluctuations on Consumer Prices in Mexico,” published
by Banco de México in the Quarterly Report of April-June 2012,
concludesthatinthe case of Mexico thereis no evidence of sec-
ond-round effects on the pricing process in Mexico.

Finally, taxincreases, such as those corresponding to the fis-
caladjustments that came into forcein 2010, onlylead to tempo-
rary increases in inflation (only once the impact of the taxes is
includedinthe price oftaxed goodsand services, dosuch prices
stop increasing) in the absence of other shocks. On this point,
the box “Evidence on the Absence of Second-round Effects on
the Pricing Process Associated with the Tax Adjustments for
2010 Approved by Congress,” published by Banco de México
in the Quarterly Report of January-March 2010 did not find evi-
dence thatthe fiscal adjustments which came into force in 2010
had contaminated the price formation processin the economy.

Thus, the reduced pass-through of exchange rate fluctua-
tions, changesin commodity prices and tax adjustments to in-
flation is associated with the absence of second-round effects.
Thissuggeststhatinflation expectations, particularlylong-term
expectations, have notbeen negatively affected by shockssuch
as those referred to. The following section therefore analyzes
in detail the behavior exhibited by inflation expectations in
Mexico upon supply shocks.

2. RESPONSE OF INFLATION EXPECTATIONS
TO SUPPLY SHOCKS

As described above, variations in the relative prices of goods
and services have onlyatransitoryimpact on inflation in Mexi-
co, which tendsto dissipate rapidly. The anchoring of inflation
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expectations has been crucial to this process because, as men-
tioned previously, their evolution affects the performance ofin-
flation. In general terms, inflation expectations are said to be
anchored when theyare relativelyinsensitive toinflation shocks.
On this point, it is worth pointing out that the performance of
medium and long-terminflation expectationsis mostrelevant,
given that short-term ones naturally increase to some extent as
aresult of such shocks.”

The degree to which inflation expectations are anchored
does not necessarily remain constant over time. Both timing
and magnitude ofitsvariations can be the result of different fac-
tors, among which the central bank’s conduction of monetary
policy stands out. Thus, a monetary policy oriented at procur-
ing price stability, while generating an environment of low and
stable inflation, can contribute to the anchoring of inflation ex-
pectations (Figure 4).

In this sense, several empirical works have explored the re-
lation between the framework for the conduction of monetary
policyand the behavior of inflation expectations. In the case of
advanced economies, Gurkaynak et al. (2010) found that long-
term inflation expectations were better anchored in Sweden,
an economy that had had an inflation targeting regime for sev-
eralyears, thanin the United States, where said regime had still
not been formallyimplemented. The work also shows evidence
thattheanchoring oflong-terminflation expectationsinthe UK
has strengthened since the Bank of England gained legal inde-
pendence in the nineties. In the case of emerging economies,
Pooteretal. (2013) study the behavior oflong-term inflation ex-
pectationsin Brazil, Chile and México, finding that expectations
have becomebetteranchored inrecentyears. However, they con-
cludethatitisstill very premature to say theyare well-anchored.

Inaddition tothe above, Capistran and Ramos-Francia (2010)
examine the effect of having aninflation targeting regime on

> In general terms, the expectation referring to an indicator for-
mulated for the next 12 months or less is considered a short-term
expectation.
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Figure 4

INFLATION, EXPECTED INFLATION OVER THE NEXT FOUR YEARS
AND POLICY RATE!
(annual percentage)
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the dispersion of professional analysts’ inflation forecasts us-
ingapanel of 26 countries, including 14 with inflation targets,
Mexicoamongthem. These authorsfind that the dispersion of
long-terminflation expectationsis lowerin countries that have
adopted inflation targeting regimes, especially in the case of
emerging market economies such as Mexico.

Thissection analyzes the wayin whichinflation expectations
in Mexico have responded to supplyshocks that affected infla-
tion.’In particular, three episodes between 2004 and 2012 in
which inflation in Mexico was affected by past supply shocks
areanalyzed. These correspond to 2004, 2006-2008 and 2011-
2012. The periods of supplyshocks were determined based on

® This paper considered theinflation expectations that were obtained
from the survey Banco de México conducts among private sector
specialists.
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the Quarterly Report and the “Monetary Policy Decision An-
nouncements.” Thisis due to the fact that the monetary poli-
cyactionsimplemented by the central bank are based on the
members of the Board of Governors’ interpretation of the
economic situation and the outlook for inflation. This inter-
pretation is also communicated to participants in the mar-
ket and the general public through different media, such as
the Quarterly Report and the “Monetary Policy Decision An-
nouncements.”

We thereforereview such media, aswell as the internation-
al prices of commodities (Figure 5), in order to identify the
periods when concerns were raised regarding the appear-
ance of supply shocks. For each of these periods we describe
the observed shocks, theirimpact oninflation and its expec-
tations, mainly long-term, as well as the monetary policy ac-
tions that were implemented. The period 2011-2012 stands
out because inflation expectations exhibited greater sta-
bility, which suggests increased credibility in the monetary
authority’s commitment to price stability.” An econometric
exercise is also presented which finds evidence that the an-
choring of inflation expectations has indeed strengthened
during recentyears.

2.12004 Episode

The first episode of supplyshocks analyzed in this paper cor-
responds to 2004, when the Mexican economy was subject to
the following shocks: increasesin the international prices of

” Besides the aforementioned, toward the end of the first quarter
and start of the second quarter of 2013 another episode of supply
shocks was observed and, although short lived, this led to a re-
bound ininflation. In particular, the frosts that occurred in March
damaged the production of some crops. An outbreak of avian flu
also affected the prices of eggs and chicken meat. Nevertheless,
medium and long-term inflation expectations were not affected
and headline inflation swiftly regained its downward path once
the referred shocks had dissipated.
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Figure 5

INTERNATIONAL PRICES OF COMMODITIES!
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! The gray columns indicate supply-shock episodes.

different commodities, incrementsin the prices of some goods
and servicesadministered and regulated by the government
andincreasesinthe prices of certain agricultural products due
to climatic factors.

In this context, during 2004 annual headline inflation record-
ed considerable growth, shifting from 3.98% in December 2003
t05.43% in November 2004 (Figure 6). Inflation expectations for
different horizons gathered in Banco de México’s survey were
alsoaffected (Figure 6).°In particular, those corresponding to
inflation for the next four years went from 3.57% in December
2003 to 3.91% in December 2004. As for monetary policy, the
central bankincreased the corto (the level of commercial banks’
currentaccountbalancesat Banco de México) on nine occasions

8 The inflation expectations referred to throughout this section

correspond to the average of inflation expectations collected in
Banco de México’s survey.
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Figure 6

SuprPLY SHOCK EPISODE 1: OBSERVED AND EXPECTED INFLATION
(annual percentage)
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during 2004. Thus, the interbank fundingrate increased from
its lowest level registered in the year, 4.73% recorded on Janu-
ary 19, to 8.75% on December 31 (Figure 7).

2.22006-2008 Episode

The second supply shock episode corresponds to the period
between the second half of 2006 and the third quarter of 2008,
when the following events took place: increasesin the interna-
tional prices of commodities, incrementsin some agricultural
products’ prices due to climatic conditions, and the approval
of tax reform in September 2007 establishing new taxes.
Annual headlineinflationincreased from 3.06% in July 2006
t04.21% in March 2007. In the following months, annual head-
lineinflation remained at high levels, fluctuating around 4%.
Itthen grew significantly throughout 2008, reaching 5.47% in
September thatyear (Figure 8). As for the behavior of inflation
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Figure 7

SuprPLY SHOCK EPISODE 1: POLICY RATE
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Figure 8

SuprPLY SHOCK EPISODE 2: OBSERVED AND EXPECTED INFLATION
(annual percentage)
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expectations, those for a horizon of less than a year deterio-
ratedinsofarasinflation rebounded. Meanwhile, inflation ex-
pectations for the next fouryears remained close to 3.5% from
mid-2006 to December 2007. However, theygrew during 2008,
reaching 3.66% in September that year.

Banco de México tightened monetary conditions in April
and October 2007.° Thus, the target bank funding rate went
from 7% to 7.25% in April and, subsequently, located at 7.5%
from October onwards. It also decided to raise the target for
the target overnight interbank interest rate by 25 basis points
consecutivelyin June, Julyand August 2008. Thus, the referred
interest rate shifted from 7.5% to 8.25% (Figure 9).

2.32011-2012 Episode

Thelastepisode correspondstothe period from the third quar-
ter of 2011 to the third quarter of 2012. During this period, the
Mexican economywas affected by supplyshocks, mainly domes-
ticones: therelative prices of some agriculturalgoodsincreased
due to climatic and sanitary factors, and exchange rate depre-
ciation episodes were observed in the period.
Headlineinflation, whichhad been 3.14% in September 2011,
surpassed the upper bound of the variability interval in June
2012, recording a level of 4.34% in the referred month. Later,
it continued to increase until it reached 4.77% in September
(Figure 10). As for the evolution of inflation expectations, al-
though short-term expectations increased, medium and long-
term expectations remained relatively stable, unlike during
the previous episodes. In particular, longer-term expectations
remained anchored within the variability interval established
around the inflation target. Inflation expectations for the next

? Itisimportant to mention that during the period analyzed in this
section, Banco de México changed the operational target for mo-
netary policy. In particular, on January 21, 2008, Banco de México
adopted the overnight interbank interest rate as an operational
target instead of the current account balance that commercial
banks maintain at the central bank (the corto).
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Figure 9

SuUPPLY SHOCK EPISODE 2: POLICY RATE
(percentages)
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Figure 10

SuprPLY SHOCK EPISODE 3: OBSERVED AND EXPECTED INFLATION
(annual percentage)
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fouryears changed from 3.56% in September 2011 to 3.60%
in September 2012. In this context, during the period in
question the target for theovernight interbank interest rate
remained unchanged.

Table 1in Appendix Ashows the performance ofinflation
expectations during the third episode of supply shocksas com-
pared to the two previous episodes. Inflation expectations
forthe nextfouryearsincreasedless duringthe third episode
thaninthe previousones. The comparison between the first
and third episodes is particularly relevant given that, even
though the rise in inflation was greater in the third episode
with respect to the first one, the growth of inflation expec-
tations was lower. This would suggest that inflation expecta-
tions are currently better anchored.

Regarding the comparison between the second and third
episodes, itisimportant to point out that the latter was short-
er and that bothinflation and its expectations increased less.
Asaconsequence, based on this descriptive analysis, itis un-
clear whether the lower response of inflation expectations
was the result of amore solid anchoring or the smallerimpact
of shocks on inflation. Therefore, a more formal analysis is
required. The following section therefore presentsan econo-
metric exercise analyzing the evolution of the anchoring of
inflation expectation during recent years.

2.4 Econometric Exercise

This section presents an econometric exercise toanalyze how
inflation shocks have affected short and long-term inflation
expectationsin Mexico. Thisis done using the methodology
of Mariscal, Powell y Tavella (2013) as a reference. The data
employed correspondstoinflation expectations for the next
12 months and for the next fouryears taken from the month-
ly survey on this topic that Banco de México conducts among
private sector analysts. Meanwhile, observed annual inflation
corresponds to that published on a monthly basis by the Na-
tional Institute of Statistics and Geography (Instituto Nacional
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de Estadistica y Geografia, INEGI). The period of analysis cor-
responds to 2004-2012. Based on the referred sample, the fol-
lowing regression was estimated:

E, (ﬂHi) =a+yE_ (7,;)+ 5Max{7rt_l -7, 0} +¢,

where 7 isthe annual inflation rate, 7~ is Banco de México’s
permanentinflation target. The subindex trefers to the month
inwhich the inflation surveywas conducted and E,refers to the
expectation at the moment ¢. Forinstance, E, (”Hl? ) considers
the inflation expectation at the moment ¢for the following 12
months.

The calculations were made with a 36-month moving win-
dow. Thus, the specification presented above is estimated em-
ploying information available on inflation expectations for
the next 12 months and for the next four years.

The result this exercise attempts to identify corresponds
to the response of inflation expectations to inflation shocks
throughout time, i.e., the main interest is on the evolution of
parameter o. Intheregression equation, such parameter cor-
responds to the coefficient of a variable that takes the maxi-
mum value between zero and the difference between observed
inflation in the previous period and the 3% inflation target.
Thus, said variable measures how far observed inflationisabove
the 3% permanent target. A higher value of parameter J sug-
gests increases in inflation expectations associated to the oc-
currence of inflation shocks. Thus, a more solid anchoring of
expectations would be related to the reduction of the value of
this parameter.

In line with the aforementioned, the estimated regression
can have the following interpretation.'” Rewriting the regres-
sion gives the expression:

E(7,)-7E_(7.)=«a +5Max{7rH —ﬂ*,O} +e, .

1 This interpretation was proposed by an assessor in the editorial

process for this journal.
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Theleft hand term can be interpreted as a quasi-revision of
inflation expectations. Thus, when parameter o takesavalue
equal to zero it means that deviations of observed inflation
from the target do not lead to a revision in inflation expecta-
tions. Insuch caseitcan besaid thatinflation expectationsare
well-anchored. Lower values of parameter 6 would generally
beassociated withabetteranchoring of inflation expectations.

The results obtained after considering the average of infla-
tion expectations for the next 12 months and for the next four
years, show that the parameter 6 has been decreasing over
time, to become close to values not statistically different from
zero in the recent period (Figures 11 and 12).

Furthermore, asshort-term expectations correspond tothose
forthe next 12 months, highervalueswere obtained when these
were used in the regression as compared to longer-term ones.

Itisworthmentioningthat for the estimation that considered
the average of inflation expectations for the next 12 months, it
was found thatafter the second episode of supplyshocks, when
inflation remained under control despite the magnitude of the
shocks,adecreaseinthe parameterin question wasregistered.
Thus, itshifted from positive values tovalues not statistically dif-
ferentfrom zero, except forabriefperiod inthe middle of2012.

As for the estimation that considered expectations for the
next four years, a downward trend in this parameter was ob-
served after the second episode of shocks, which went from
positive values to values not statistically different from zero.
Nevertheless, the referred parameter exhibited positive values
in some months of the last episode, it subsequently decreased
tovalues not statistically different from zero.

Although, ashasbeen mentioned, thisworkis primarilyin-
terested in the evolution of parameter &, italso describes the
behavior of parameters a and y, which correspond to the
constant and coefficient of lagged inflation expectations in
theregression equation. Figures 13 and 14 show the evolution
of these parameters for the estimation that considered the av-
erage of inflation expectations for the next 12 months, while
Figures 15 and 16 illustrate the behavior of said parameters
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Figure 11

AVERAGE INFLATION EXPECTATIONS OVER THE NEXT 12 MONTHS
COEFFICIENT (8,)!
(36-month moving window)
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Source: Banco de México and Banco de México Survey of Expectations.
! Confidence interval at 90 percent.

Figure 12

AVERAGE INFLATION EXPECTATIONS OVER THE NEXT FOUR YEARS
COEFFICIENT ()"
(36-month movig window)
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! Confidence intervals at 90 percent.
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Figure 13

INFLATION EXPECTATIONS OVER THE NEXT 12 MONTHS
CONSTANT TERM (o) !
(36-month moving window)
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! Confidence intervals at 90 percent.

Figure 14

INFLATION EXPECTATIONS OVER THE NEXT 12 MONTHS
LAG COEFFICIENT (y) !
(36-month moving average)
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Figure 15

INFLATION EXPECTATIONS OVER THE NEXT FOUR YEARS
CONSTANT TERM (a)!
(36-month moving window)
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Figurel6

INFLATION EXPECTATIONS OVER THE NEXT FOUR YEARS LAG
COEFFICIENT (y)!
(36-month moving average)
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when the average of inflation expectations for the next four
years was employed.

As can be seen, parameter takes positive values which, ex-
ceptinsome periods, are generallystatistically different from
zero. Meanwhile, parameter always exhibits positive values,
less than one and statistically different from zero. Moreover,
when inflation expectations for the next four years are con-
sidered, the referred parameter tends to take values less than
those corresponding to the calculation that considers expec-
tations for the next 12 months. This seems to suggest that the
persistence of inflation expectations tends to be lower when
expectations for longer terms are considered. It is important
to point out that a value of between zero and one for this pa-
rameter can be interpreted as additional evidence of the an-
choring of inflation expectations. The latter is due to the fact
thatin presence of an inflation shock, the behavior of expecta-
tions exhibits mean reversion. Furthermore, although values
of these parameters fluctuate throughout the sample period,
no upward or downward trend is observed.

2.5 Robustness Tests

Inordertoverify the robustness of the results of the economet-
ric exercise, this section presents three additional exercises:
i)recursive estimation of the regression; iz) including devia-
tions of inflation with respect to the variabilityintervalinstead
of the precise target in the specification; and #ii) estimating
the original specification controlling for the phase of the
economic cycle.

First, the same Equation presented previously is estimat-
ed butwitharecursiveregression, i.e., considering the avail-
able data regarding the expectations from September 2003
onwards, starting with a sample of 24 months and amplify-
ing it by adding data throughout time until November 2013.
AscanbeseeninFigures 17and 18, the response of inflation
expectationsto deviationsininflation fromits target has de-
creased over time.
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Figure 17

AVERAGE INFLATION EXPECTATIONS OVER THE NEXT 12 MONTHS
COEFFICIENT (3,)"
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Figure 18
AVERAGE INFLATION EXPECTATIONS OVER THE NEXT FOUR YEARS
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Second, using the same sample asin the previous exercise,
the following regression was estimated:

E, (7r

i)=a+yE_ (ﬁl+i)+5Max{7rt_l -7, 1} +¢.

In this Equation, parameter 0 corresponds to the coeffi-
cientofavariable that takes the maximum value between the
unit and the difference between the observed inflation in the
previous period and the 3% inflation target. Thus, this vari-
able captures the periods when inflation was above the upper
bound of the variability interval around the 3% permanent
target. When inflation expectations for the next 12 months
and for the next four years are considered, the results show
that parameter ¢ hasdecreasedtovaluesintherecent period
that are not statistically different from zero, although it did
exhibit positive values in some months during the middle of
2012 (Figures 19 and 20). Thisisinline with results obtained
in the previous exercises.

Third, the original specification was estimated controlling
for the phase of the cycle that the economy was undergoing.
In this case the regression is as follows:

E (7. )=a+yE_ (7, )+5Max {7[,71 -, O} +pBX,  +e,

where parameter f correspondsto the coefficient associated
tothelagged output gap (XH ) Thisvariable is controlled by
the phase of the cycle the economy is undergoing because it
could be argued that inflation expectations are affected not
only by the performance of inflation itself, but also by the de-
gree of slack in the economy. For instance, if the output gap is
negative firmswill find it more difficult to make upward adjust-
ments in their prices in the event of a supply shock, meaning
economic agents’ inflation expectations would tend to be less
affected by the same shock. However, after considering the av-
erage of inflation expectations for the next 12 months and for
the next four years, the results show that, even when control-
ling for the output gap, parameter J continues to decrease
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Figure 19

AVERAGE INFLATION EXPECTATIONS OVER THE NEXT 12 MONTH
COEFFICIENT (3,) !
(36-month moving window)
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Source: Banco de México and Banco de México Expectations Survey.
! Confidence intervals at 90 percent.

Figure 20

AVERAGE INFLATION EXPECTATIONS OVER THE NEXT FOUR YEARS
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(36-month moving window)
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over time to get to values that are not statistically different
from zero in the recent period (Figures 21 and 22). This is in
line with the previous results.

Ingeneral, theresultswould seem tosuggest that the fact that
the pricing process of the economywasnot contaminated dur-
ing the second episode of supply shocks helped to strengthen
the anchoring of inflation expectations. They were therefore
relatively less affected in the third episode of supply shocks.
Inlight of such conditions, unlike in previous periods of sup-
ply shocks, when Banco de México responded by tightening
the monetary policy stance in order to reinforce its commit-
ment to price stability, during the last period analyzed, given
the anchoring of inflation expectations, it was not necessary
toraise the reference interest rate.

CONCLUSIONS

Aframework for the conduction of monetary policy focused on
procuring and maintainingan environment of price stability,
along with sound public finances, has contributed to creating
a stable macroeconomic environment in Mexico. Under this
context, after describing the structuralachievements to control
inflation in Mexico, this paper shows empirical evidence in fa-
vor of the fact that the anchoring of inflation expectations has
strengthened recently. A descriptive analysis was presented,
in which three episodes when the Mexican economy was sub-
ject to different supply shocks were considered. It was shown
that during the episode corresponding to 2011-2012 inflation
expectationsincreased considerablyless thanin the other epi-
sodesanalyzed. Moreover, the econometric results suggest that
inflation expectations respond increasingly less to inflation-
ary shocks. This could be attributed, to a great extent, to the
credibility of monetary policy and to improvements in Banco
de México’scommunication strategywith market participants
and the public in general. The results of this paper therefore
lend supportto theideathatavirtuous cycle has been created
between the environment of price stabilityachieved in Mexico,
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Figure 21

COEFFICIENT (5,) CONTROLLING FOR OUTPUT GAP (INFLATION
EXPECTATIONS OVER THE NEXT 12 MONTHS)!
(36-month moving window)
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Figure 22

COEFFICIENT (5,) CONTROLLING FOR OUTPUT GAP (INFLATION
EXPECTATIONS OVER THE NEXT FOUR YEARS)
(36-month moving window)
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theanchoring ofinflation expectations and a monetary policy
conduction focused on procuring the stability of the domestic
currency’s purchasing power.

APPENDIX A
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The Determinants
of Banks’ Liquidity Buffers
in Central America

Abstract

Banks’ liquidity holdings are comfortably above legal or pru-
dential requirements in most Central American countries.
While good for financial stability, high liquidity may nonethe-
less hinder financial market development and monetary pol-
icy transmission. Using a panel of 96 commercial banks from
Central America, Panama and the Dominican Republic for
2006-2010, we find that the demand for precautionary liquidity
buffersisassociated with measures of bank’s size, profitabili-
ty, capitalization, and financial development. Higher liquid-
ity is also associated with deposit dollarization, reinforcing
the monetary policy and market development challenges in
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highly dollarized economies. This is one of the first empiri-
cal studies to investigate the relation between degrees of dol-
larization and bank liquidity holdings. Its findings suggest
that improvements in supervision and measures to promote
dedollarization, including developing local currency capital
markets, would help enhance financial systems’ efficiencyand
promote intermediation in the region.

JEL classification: E44, G21, O16.

Keywords: Central America, bank liquidity, credit, dollar-
ization, foreign banks.

1. INTRODUCTION

his paper studies the determinants of banks’ liquidity
buffersin Central America,' Panamaand the Dominican

Republic (CAPDR) using a panel of 96 commercial banks
over 2006-2010. In particular, the paper examines whether
CAPDR banks’ liquidity buffers, defined as the liquid assets-
to-deposits ratio, can be explained by bank and country-level
characteristics as predicted by theory and presented in some
empiricalstudies. Of particularinterest for the regioniswheth-
erliquidity holdings are related to bank ownership (publicvs.
private, foreign vs. domestic) or the banking systems’ degree
of dollarization.

CAPDR banking systems are highlyliquid. Asseenin Figure
1, holdings ofliquid assets as ashare of total deposits averaged
about 28% for the region in 2010 while reserve requirements
were set at about 17% on average.? Liquidity ratios are also
high compared tolarger South-American countries; liquidity
ratios averaged about 15% for Brazil, Chile and Colombia in

! Costa Rica, El Salvador, Guatemala, Honduras, and Nicaragua.

? The liquidity requirement for Panama is not strictly comparable
to that of the other countries and is thus not included in Figure
1. Itis defined as the ratio of liquid assets and securities and obli-
gations payable to banks within 186 days, as a share of short-term
deposits.
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Figure 1

CAPDR: LIQUID ASSETS-TO-DEPOSITS I{ATIO1
Percentage, 2010
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Sources: Central America, Panama and Dominican Republic central banks and
superintendencies’ websites, and authors’ calculations.

! Liquid assets include cash central bank reserves and deposits abroad.

2 Prudential liquidity requirement.

2010.? For monetary and supervisory authorities ensuring that
banks hold adequate amounts of high-qualityliquid assets s es-
sential for financial stability, as highlighted during the recent
global financial crisis. However, ifliquidity holdings are much
above legal requirements, this may be costly in terms of fore-
gone financial intermediation. Excess liquidity also hinders
the development of interbank and money markets and acts as
sand in the wheels of the monetary transmission mechanism in
countries with amonetary policy (Gray, 2011).

From individual banks’ point of view, holding sufficient li-
quidity is necessary to insure against liquidity risk (Diamond
and Dybvig, 1983; Diamond and Rajan, 2001 and 2005). Since
loans are relatively illiquid, large and unexpected deposit

* These estimates are based on authors’ calculations using data

provided by IMF country teams and are available upon request.
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withdrawals can lead to insolvency as it may be too costly or
not possible toraise liquidity on short notice, especiallyiflocal
capital marketsare underdeveloped. Instead of self-insuring,
banks could resort to other forms of financing, such asaccess-
ing interbank markets, central bank liquidity windows, or ex-
ternal creditlines. However, asymmetric information maylead
to coordination failures on the interbank market and external
creditlines may freeze, asseen during the recent financial cri-
sis. Solvent butilliquid banks could still fail, absent alender of
last resort (LOLR; Rochet and Vives, 2004). Thus banks hold a
buffer of liquid assets as self-insurance, equating the marginal
benefit of holding liquid assets to the marginal cost of forego-
ing alternative investments.

A priori, one could expect the self-insurance motive to be
especially important in CAPDR. Local capital markets are
underdeveloped, interbank markets are thin, and LOLR ar-
rangements remain limited or nonexistent. For the five par-
tially-dollarized economies, the high share of foreign-currency
assets and liabilities limits the ability of the central bank to
actas LOLR. The two fully dollarized economiesin the region,
Panama and El Salvador, did not have a LOLR as of end-2010.*
Furthermore, while the region’s predominantreliance on cus-
tomer deposits for funding is a likely reason for its resilience
duringthe global financial crisis, itisalsoavulnerabilitywhich
calls for holding adequate liquidity buffers.

Theremainder of the paperis structured as follows. Section
2 provides some background information on CAPDR banking
systems. Section 3 brieflyreviews the theoreticaland empirical
literature on the determinants of liquidity holdings. Section 4
describes the data and presents stylized facts on the distribu-
tion of banks’ liquidity holdings. Section 5 presents the econo-
metric methodologywhile Section 6 discusses the estimation
results. Section 7 concludes.

* ElSalvador formallyapproved the regulations to establish aliquidity

facility in June 2012.
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2. SOME BACKGROUND ON CENTRAL AMERICA,
PANAMA & DOMINICAN REPUBLIC
BANKING SYSTEMS

With the exception of Panama, the region’s banking systems
arerelativelysmall, highly concentrated and dollarized to vari-
ousdegreesasseenin Tables 1 and 2. Panama’s banking system
stands out of the group in terms of its size, which is four times
greater than the sample average measured by the ratio of total
system’s assets to GDP (Table 2).° In four countries (Honduras,
Nicaragua, ElSalvadorand Panama) the share offoreign banks’
assets in total assets is greater than 50%, suggesting higher
potential vulnerabilities from cross-border linkages. While
the presence of state banks is quite small in terms of number
of banks and share of system’s assets, state banks have a very
strong presence in Costa Rica, where their assets account for
55% of total assets. Customer deposits are the main source of
funding and show a high degree of dollarization, particularly
in Nicaragua and Costa Rica. The share of short-term depos-
its is also relatively high in the region, with the exception of
Panama. Table 2 shows that, compared with 2006, Panama’s
banking system has experienced significant consolidation as
has Guatemala’s, although to a more modest extent. Banking
systems’ size, measured by total assetsas ashare of GDP, expand-
edin CostaRica, Guatemala, and Nicaraguabutdecreased in
the other countries. During the period, private sector credit
increased asashare of GDPinall countries but the Dominican
Republic and El Salvador.

Reserve requirementsare theamount of funds thatadeposi-
toryinstitution must hold asreserve at the central bank against
specified depositliabilities. The liquidity requirement obliges
abankto hold onits balance sheet sufficient high-quality liquid
assets to cover short-term liabilities. Three different regimes

® This study does not include Panama’s offshore banking sector. By
law, Panama’s offshore banks cannot take deposits from or lend
to the domestic economy. Offshore banks’ assets represented 50
percent of GDP at end-2010.
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Table 2

CAPDR: BANKING SYSTEM INDICATORS, 2006 AND 2010

Number of banks Assets to GDP Credit to GDP

2006 2010 2006 2010 2006 2010
Costa Rica 17 16 57 60 39 46
Guatemala 23 18 39 44 27 30
Honduras 16 17 91 68 48 50
Nicaragua 7 6 57 62 33 34
Dominican 13 15 33 32 19 18

Republic

El Salvador! 12 12 64 61 44 40
Panama'? 87 49 221 200 82 91

Sources: Central American Monetary Council (SECMCA), International Financial
Statistics, and authors’ calculations.
! Officially dolarized economies. * Domestic bank system.

for liquidity management are in place in CAPDR countries.
Honduras and El Salvador apply both reserve requirements
and prudentialliquidityrequirements. Costa Rica, Guatemala,
Dominican Republic and Nicaragua only use reserve require-
ments, while Panama, in the absence of a central bank, uses
exclusively prudential liquidity requirements, as presented in
Table Al of Appendix A.

Reserve requirementsin CAPDR are in line with those in oth-
er Latin American countries, and average about 15% for local
currency deposits and 15.5% for foreign currency deposits, as
indicated in Figure 2. The two officially-dollarized economies
rely on prudential liquidity requirements, held at the central
bankin the case of El Salvador and held by individual banks in
the case of Panama.’ Although theyare potentially useful policy
instruments, reserve and liquidityrequirements are not actively

® Inaddition to reserve requirements, Honduras also imposes liqui-

dity requirements to avoid maturity mismatches.

C. Deléchat, C. Henao, P. Muthoora, S. Vtyurina 89



jointlyapplied in most countries, with the exception of ElSalva-
dor and Honduras (see Appendix A, Table Al).

Overall, banking sectorsin the region are well capitalized,
liquid and profitable. Figure 3illustrates that financial systems
remained resilient in the face of the 2009 global financial cri-
sis, mostly due to their strong initial positions. Despite rapid
credit growth, the region did not experience excessive credit
boomsand therewasverylimited exposure to toxic asset-backed
securities or towholesale funding. Stress tests of liquidity risk
suggested that banks had adequate coverage of their liquid
liabilities and could withstand deposit withdrawal shocks of
15%-20% during a 30 day period.* However, although banking
supervision has improved over the past decade, compliance
with Basel Core Principles remains uneven and below that of
thesixlargestSouth American economies (Delgado and Meza,
2011). Financial safety nets remain incomplete and financial
markets, including interbank markets, are underdeveloped.

3. DETERMINANTS OF BANKS’ LIQUIDITY BUFFERS:
LITERATURE REVIEW

The determinants of banks’ liquidity buffers, as identified in
the theoreticaland empiricalliterature, can be classified into
fourbroad categories. These are the opportunity costs of alter-
native investments and shocks to funding, bank characteristics,
macroeconomic fundamentals, and moral hazard motives.

3.1 Opportunity Cost and Shocks to Funding

The early literature on bank liquidity uses the firm’s theory
of inventory decisions as a starting point. The cost of holding

7 Inthis regard, excess liquidity is probably best analyzed in the con-
text of single country time-series studies. In the panel context, our
preferred definition of liquidity buffers for the empirical analysis
in Section 4 is the liquid assets-to-deposits ratio.

See Financial System Stability Assessment for the countries in the
region, available at <www.imf.org>.
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Figure 2

CAPDR: STATUTORY RESERVES AND LIQUIDITY REQUIREMENTS
BY CURRENCY, 2010
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AS PERCENTAGE OF LOCAL CURRENCY DEPOSITS

30

Costa Dominican Guatemala Honduras Nicaragua  Latin El Salvador Panama
Rica Republic America

ForEIGN CURRENCY RESERVE OR REQUIREMENTS,
AS PERCENTAGE OF FOREIGN CURRENCY DEPOSITS

35
30
25
20
201 16.25
15 14.6 :
o 14
15 12
10
5 —
0
Costa Dominican Guatemala Honduras Nicaragua Latin
Rica Republic America

Sources: Central banks and superintendencies.

Note: Reserve requirements for all countries excluding the fully dollarized
economies, Panama and Salvador, which have prudential liquidity requirements.
Liquidity requirement for Panama is defined as the ratio of liquid assets, including
securities and obligations payable to banks within 186 days, as a share of short-term
deposits.
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Figure 3

CAPDR: FINANCIAL STABILITY INDICATORS
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92 Monetaria, January-June, 2014



liquid assets (with low returns compared with other types of
investments) is compared to the benefits of reducing risks of
running out (Baltensperger, 1980, and Santomero, 1984). Mod-
elstesting these relations predict that the size of liquidity buf-
fersshould reflect the opportunity cost of holding liquid assets
rather than loans. The size of liquidity buffers is also hypoth-
esized to take into account the distribution of liquidity shocks
thatthe bank may face. In particular, itshould be positively re-
lated to the volatility of the funding base as well as to the cost
of raising additional funds.

Usingaggregate time-series data forbanksin Thailand, Agé-
noretal. (2004) find that the demand for precautionaryreserves
(measured as the log of excess reserves over total deposits) is
positively related to the penalty rate, proxied by either the dis-
countor the money market rate, aswell as to the volatility of the
cash-to-deposit ratio. Dinger (2009) finds in a panel of Eastern
European banks that liquidity buffers are negatively related to
therealdepositrate, but positivelyrelated to the interbank rate.

3.2 Bank Characteristics

The newer generation of models explaining liquidity demand
relies on some form of marketimperfection to explain why firms
(including banks) cannot raise unlimited amounts of liquidity
instantaneously. The market imperfection is asymmetric infor-
mation, either in the form of moral hazard (Holmstrom and
Tirole, 1998) or adverse selection (Kiyotakiand Moore, 2008).°

¢ Holmstromand Tirole (1998) and Kiyotakiand Moore (2008) make
this argument for firms in general: liquidity constraints, together
with liquidity shocks, result in entrepreneurs not being able to
raise the entire cost of their desired investment externally, so that
they have to hold enough liquid assets to make a down payment
for each unit of investment (there are also limits on the amount of
equity that can be resold). Therefore, although the rate of return
on cash is very low, entrepreneurs will choose to hold some in their
portfolio. Liquidity shocks reduce the price of equity and increase
the desired holdings of liquid assets.
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Financially-constrained banks would thus tend to hold more
liquidity.'

These models highlight several characteristics affecting
banks’ ability toraise non-deposit forms of finance, and, thus,
their precautionary demand for liquidity buffers. Among these
are bank size (small banks have more difficulties in accessing
capital markets), profitability (more profitable banks can more
readily raise capital and thus are less liquidity-constrained),
and ownership (both public banks and foreign banks should
belessliquidity-constrained than private and domestic banks,
respectively, because public banks may have an implicit guar-
antee while foreign banks would have access to support from
headquarters)."

Aspachs et al. (2005) find that banks’ liquidity buffers are
negativelyrelated to bank characteristics such asloan growth
and netinterest margins'?and that the coefficients onsize and
profitability are not significant. Kashyap and Stein (1995, 2000)
and Kashyap etal. (2002), usingalarge panel of USbanks, find
a strong effect of bank size on holdings of liquid assets, with
smaller banks being more liquid as they face constraintsin ac-
cessing capital markets. Dinger (2009) also finds that smaller
Eastern European banks hold more liquidity, although this re-
lation is non-linear, and that foreign banks hold less liquidity.

Bank ownership may not only exert a direct influence on
liquidity holdings but may also interact with other explana-
tory variables. In particular, Aspachs et al. (2005) find that,
for the United Kingdom, foreign banks’ liquid asset holdings
are not affected by the availability of a domestic LOLR while
localbanksare. Furthermore, in their sample, foreign banks’

1% See for example Almeida et al. (2004), Kashyap et al. (2002), Kash-
yap and Stein (1995, 2000), Repullo (2005), and Rochet and Vives
(2004).

' Freixas and Holthausen (2005).

2 The negative relation between liquidity and net interest margins
only holds for domestic banks. By contrast, foreign-owned banks’
liquidity holdings are positively related, which may reflect remittan-
ces of liquidity from abroad when UK interest margins are high.
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liquidity holdings tend to reactless to changesin the domestic
policyrate and GDP growth, suggesting that foreign banksare
subject to a somewhat different set of constraints than their
local counterparts.

3.3 Macroeconomic Fundamentals

The models mentioned above also have implications for the
cyclical behavior of liquidity demand. If capital markets are
imperfect, the demand for liquidity should be countercycli-
cal, as banks would hoard liquid assets during recessions and
offload them in good times given more opportunities to lend.
Liquidity bufferswould thus be negatively related to measures
of the output gap orreal GDP growth, the credit cycle, and pol-
icy interest rates. For example, Almeida et al. (2004) develop
and estimate on a large sample of US manufacturing firms a
model where financially-constrained firms have a higher pro-
pensity to accumulate cash holdings.

These findings have important policy implications. The
countercyclicality of liquidity bufferslimits the effectiveness of
monetary policy: liquidityinjections to stimulate the economy
inarecessionwould be used by banks torebuild their liquidity
buffers instead of being on-lent, and aggregate credit would
not necessarily pick up. Aspachs et al. (2005) find that banks’
liquidity buffers in the United Kingdom are negatively relat-
ed toreal GDP growth and the policyrate. Agénoretal. (2000)
and Saxegaard (2006) find that excess reserves are negatively
related to the output gap and the policy rate in Thailand and
insub-Saharan Africa, respectively. Dinger (2009) finds, using
a sample of Eastern European banks, that liquidity holdings
are negatively related to real GDP growth and real per capita
gross domestic product.

3.4 Moral Hazard and Safety Nets

In theory, the strength of the financial safety net and, in par-
ticular, the availability of a LOLR arrangement, should reduce
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banks’ incentives to hold liquidity buffers (Repullo, 2003). Em-
piricalstudies of banksin the United Kingdom and Argentina,
where LOLR supportismeasured, respectively, as the Fitch sup-
portratingand the availability of external creditlinesin the con-
text of the currencyboard, support this prediction (Aspachs et
al., 2005, and Gonzalez-Eiras, 2003).

High credit or depositdollarization reduces the effectiveness
ofthe domestic LOLR. Partially-dollarized economies are subject
to currency and liquidity risks given that the central bank can-
not issue foreign currency (Gulde et al., 2004, and Levy-Yeyati
and Broda, 2002). Liquidity coverage should then be positively
associated with the degree of deposit dollarization. However, the
incentives to hold such buffers would diminish in the presence
ofalargestock of centralbankinternational reserves or central
bank access to external credit lines, as these would be a ready
source of USdollar liquidityin the case of arun on US dollar de-
posits (Ize etal., 2005). Using a sample of about 100 countries,
De Nicol6 etal. (2005) find that deposit dollarization is associ-
ated with highersolvencyand liquidity risk measured by deposit
volatility. However, to our knowledge, no empirical study has fo-
cused on the effects of depositdollarization on banks’ liquidity.

4. TESTING FORTHE DETERMINANTS OF BANKS’
LIQUIDITY BUFFERS

4.1 Data and Variable Definitions

Our sample combines annual data for 96 CAPDR banks over
2006 to 2010 from the BankScope database" with country-level
macroeconomic fundamentalsand structural variables drawn
from regional monetary and supervisory authorities’ websites
and other publicly-available databases." The sample covers 72%

¥ A financial database supplied by Bureau van Dijk.

'* Please see Section 4.3 and Tables 1 and 2 in Appendix B for further
details on data definition and sources, description as well as an
indication for expected signs for the relation between different
variables.
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of all commercial banks in the region and about 80% of total
banking system assets, though admittedly the coverage is not
homogeneous across all the countries, as shown in Figure 4."

The choice of the sample is constrained by data availabil-
ity. The period 2006-2010, although not necessarily represen-
tative, constitutes the interval for which data for most CAPDR
bankswere available. Starting at an earlier date would have se-
verelylimited coverage for some countries, in particular Nica-
ragua, and since BankScope datais based on published bank
statements, final databecomes available with alag that varies
across countries and banks. Individual bank datawere picked
in order to take into account the importance of regional con-
glomerates in the region.'

4.2 Definition of Liquidity Buffers

Liquidity buffers are measured by the ratio of liquid assets to
customer deposits and short-term funding. Liquid assets in-
clude cash and cash-like assets,'” quoted or listed government
bonds, and short-term claims on other banks. Although the
breakdown of the numerator components is not available,
there are relatively few listed government securities in the re-
gion (Shahetal.,2007). The denominator includes banks’ cus-
tomer deposits and short-term interbank deposits. Customer

'S Theinformation on coverageis averaged over banks /years. A caveat
is that the pattern of missing institutions may not be random.

16 'We also selected banks that were active in 2010 to avoid bank attri-
tion (due to acquisition or mergers) in the sample and we searched
within the BankScope dataset for news of merger or acquisition
deals for each bank. In a couple of cases, banks sold stakes in an
existing bank, leading to changes in cross-ownership patterns, but
not to the nature of ownership, hence we did not control for this
in the econometric specification. However, we did check for large
changes in asset ratios to make sure that there was no uncharacte-
ristically large change from one year to another.

These include cash in vault, liquid positions in foreign exchange
held abroad, and reserves held at the central bank (except for
Panama, as there is no central bank).
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Figure 4

CAPDR: BANKSCOPE SAMPLE COVERAGE OF TOTAL BANKING
SYSTEM’S ASSETS
2006-2010 average percent
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Sources: BankScope database, CAPDR central banks and superintendencies’ websites,
and authors’ calculations.

deposits are the main source of funding in the region; while
the share of short-term funding is low (the share of customer
deposits in the denominator is 93% for the whole sample). As
seen in Figure 5, the ratio of liquid assets to customer depos-
its and short-term funding from the individual bank data is
close to system-wide liquidity ratios, defined as liquid assets
(cash and cash-like, excluding securities) to deposits. We use
it as our main dependent variable and use the ratio of liquid
assets to total assets for robustness checks.'®

Our dependentvariable captures highlyliquid assets avail-
able ondemand and, from abanking supervision’s standpoint,

'8 Empirical studies use both ratios, see Aspachs et al. (2005) and

Dinger (2009). The ratio of liquid assets to liabilities is the most
consistent with the notion of CAPDR banks self-insuring against
deposit shocks, though banking theory also emphasizes asset-side
liquidity problems (Diamond and Rajan, 2005).
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shouldideallybe measured at much more frequentintervals."
The two new minimum standards for liquidity defined by the
Basel Committee on Banking Supervision explicitly take into
account the time horizon dimension of adequate liquidity buf-
fers. The liquidity coverage ratio aims at promoting short-term
resilience of a bank’s liquidity profile by ensuring that it has
sufficient high-quality liquid assets (cash or cash-equivalent)
to survive a significant stress scenario lasting for one month.
The net stable fundingratiomatcheslong-term assets with stable
funding sources over a one-year horizon in order to promote
resilience over alonger period (BIS, 2010).

4.3 Choice of Explanatory Variables

The choice of explanatory variablesis guided by the theoreti-
cal and empirical literature reviewed in Section 3 and is sum-
marized in Table B1, Appendix B.

4.3.1 Opportunity Cost, Liquidity Shocks and Bank
Characteristics

Inline with the theory presented in Baltensperger (1980) and
empirical results by Agénor et al. (2000) and Dinger (2009),
we use the spread between the lending and the deposit rate as
ameasure of the opportunity cost of holding liquid assets. The
probability of aliquidity shock can be proxied by a measure of
thevolatility of total deposits at the system level asin Agénor et
al. (2000) -we can calculate amonthly coefficient of variation
of total deposits for each country, but have only annual bank-
level data—or by the volatility of inflation. Pastliquidity shocks

9 In particular, there could be large seasonal variations in banks’
liquid assets holdings that could bias the regression estimates.
Using monthly data at the country level collected by the monetary
authorities and the Secretariat of the Central America Monetary
Council, we were able to verify that, at the aggregate level at least,
there is no evidence of systematic end-year seasonal bias (tabula-
tions available on demand).
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Figure 5

CAPDR: LIQUIDITY RATIOS AT SYSTEM LEVEL AND IN BANKSCOPE
SAMPLE
2006-2010 average percent
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Sources: BankScope database, cAPDR central banks and superintendencies’ websites,
and authors calculations.

may also matter: a history of banking crisis could lead banks to
become more risk-averse and hold more liquidity.

Given theimportance of public and foreign banksin Central
America’s banking systems, we are particularly interested in
testingwhetherliquidity buffersvarysystematicallyaccording
to bank ownership (public/private and foreign /domestic). As
noted before, Aspachsetal. (2005) find that foreign banks’ pref-
erence for liquid assets differs from that of domestic banks in
the case of the United Kingdom’s banking system as theywould
have access to emergency liquidity from their headquarters.
Public banks maysimilarly beless risk-averse than private banks
because theymay perceive that they have an implicit or explicit
government guarantee. Indeed, in developing countries, the
lending behavior of state-owned banks has been found to be
less-procyclical than that of private banks (Micco and Panizza,
2006). Public banksalso tend to be less efficient and less profit-
able than private banks (Micco et al., 2004).
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We control for other bank characteristics such as size, mea-
sured by the log of total assets, as the work by Kashyap and
Stein (1995, 2000) suggests that smaller banks may have less
easy access to capital markets and thus be more liquidity con-
strained. The squared value of this variable captures possible
non-linearities in the impact of bank size on liquid asset hold-
ings (Dinger, 2009). Capitalization is expected to be positive-
lyrelated to liquidity demand as better capitalized banks may
reflect more prudent business models (Dinger, 2009). Capital-
ization is measured by the ratio of equity to total assets. More
profitable banks would be expected to hold less liquidity due
to easier access to capital markets (Aspachs etal., 2005). Prof-
itability is measured by the ratio of the net interest margin to
interest-earningassets. The ratio ofloan-loss reserves to gross
loans should capture the banks’ degree of risk aversion or the
perceived riskiness of their loan portfolio.

4.3.2 Macroeconomic Fundamentals and Safety Nets

As described in Section 3, models with financial frictions
imply that macroeconomic conditions and fundamentals
would also affect precautionary liquidity demand (Aspachs
etal., 2005; Dinger, 2009; Opler et al., 1997). We use output
growthin CAPDRto capture the economic cycle: faster growth
is expected to be related to lower liquidity buffers as banks
would expand lending, while they would hoard liquidityin a
downturn. Financial developmentis captured by the ratio of
private-sector credit to GDP, a traditional proxy for financial
depth:the morelending opportunities, the lower the precau-
tionaryliquidity buffers. The availability of safety nets is cap-
tured by the extent of deposit dollarization (which reduces
the effectiveness of the central bank as LOLR) and the net in-
ternational reserves holdings of central banks, a measure of
the capacity of the central bank to provide liquidity support
in foreign currencyin partially dollarized banking systems.
Dollarization is measured by the share of dollar deposits in
total system deposits (no currency breakdown is available
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for bank-level datain BankScope), and we use the log of each
country’s net international reserves.

4.4 Data and Stylized Facts

Overallthereissignificantvariationinliquidity holdingsin the
sample asshownin Table B2 of Appendix B. Liquidity holdings
in terms of customer deposits and short-term funding are on av-
erage 25% in our sample and representabout 19% of total assets.
Average capitalizationisrelatively highatabout 13%, asnoted in
Bassoetal. (2012). Foreign banks represent 45% of observations,
and private banksabout 90%. Deposit dollarization amounts to
about 50% though there are wide variations across countries.
Simple correlations, detailed in Table B3 of Appendix B,
show that the main explanatoryvariablesare related to banks’
liquidity holdings as predicted by the theoryand in line with
empirical evidence, with a few exceptions.?’
foreign ownership, real GDP growth and financial depth are
positivelyassociated with liquidity holdings, whereas anega-
tive relation was expected. At the same time, deposit dollar-
izationis negativelyrelated toliquidity holdings, while theory
predicts a positive association. In addition to the effect of
small sample size and outlier observations on simple corre-
lations, several explanations can be put forward to explain
these somewhat counterintuitive results. On foreign own-
ership, in particular, the overwhelming majority of foreign
banks in the sample are subsidiaries rather than branches.
The implied operational and financial independence rela-
tive to foreign branches may explain why these banks choose

In particular,

2 Another way to explore the relation between explanatory variables
and liquidity buffers is to divide banks into quartiles based on the
size of liquidity buffersand test whether the characteristics of banks
with high liquidity buffers are significantlyand statistically different
from banks with low buffers. Results from such an analysis, which
are available from the authors upon request, show that most of the
explanatory variables exhibit the predicted relation with liquidity
buffers.
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to hold higher liquidity. The results on real GDP growth and
financial depth are in part explained by the lack of variation
in these macroeconomic variables across all banks for a giv-
en countryandyear. But, additionally, the results may reflect
the fact that growth for two of the fastest growing economies
during the sample period (Panama and the Dominican Re-
public) was not primarily led by private credit but by govern-
ment demand. Similarly, these two countries have the most
financially integrated banking systems, but Panama’s large
presence of foreign subsidiaries and the Dominican Repub-
lic’s banking crisis in 2003 may have had effects on the risk
aversion of banksand their preference forliquidity. Asfor the
result on dollarization, the correlation could be spurious as
the most dollarized countries are also the ones with the larg-
est number of foreign subsidiaries.

Given the short time dimension of the panel and its cover-
age of crisis years, we are also interested in testing whether
the behavior of the main explanatory variables was different
during the global financial crisis (2008-2009). Restricting the
quartiles analysis described in footnote 19 for the crisis years
reveals that the relations observed in the full sample continue
to hold (see Appendix B, Table B4). However, the relation be-
tween deposit dollarization and liquidity buffers is now nega-
tive and significant. This possibly reflects the fact that the most
financially-integrated economiesin theregion (e.g., Panama,
Dominican Republic), experienced atemporarysharp dropin
foreign capital inflows in late 2008 and early 2009.

5. EMPIRICAL ANALYSIS
5.1 Baseline Specification

In line with the discussion in the previous section, we specify
the determinants of banks’ liquidity buffersas a combination
of bank characteristics, macroeconomic fundamentals and
country-specific characteristics. The baseline specification
can be represented by Equation 1:
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n L, = By+pB L, +PB bcmkijt + Bsmacro at Bycountry Gt

+y*j+v*t+§iﬂ,

where the subscripts 7, jand ¢refer to bank, country and time
(year) respectively. L represents bank-level liquidity buffers.
We include a lagged dependent variable. If, as predicted by
theory, banks target an optimum level of liquidity holdings
then these holdings should be persistent over time as shown by
Opleretal. (1997) for USfirms. Bank denotes variables measur-
ing bank fundamentals that are derived from banks’ balance
sheets. Macro represents the macroeconomic determinants
of banks’ liquidity buffers such as real GDP growth and inter-
estrates, and countryincludes observable country-level char-
acteristics, such as the moral hazard and safety net variables
presented inthe previoussectionand Table BI of Appendix B.
Unobservable countryand time effects are captured by coun-
try (j) and time (f) dummy variables.

5.2 Hypotheses of Interest

Based on ourreview of the theoretical and empirical literature
as well as stylized facts on liquidity data for CAPDR countries,
we pay particular attention to the following:

i) Ouwnership. We test separately for the effect of private vs.
public, and domestic vs. foreign ownership. As discussed
in Sections 3 and 4, ownership may not only exert a direct
influence on liquidity holdings but may also affect the re-
gressionslope through interactions with other explanatory
variables. To test this hypothesis, we interact the relevant
ownership dummy variable (own,)with the other explana-
toryvariables as shown in Equation 2:

L,=By+B L, +Ps banky, + ﬂgmacmﬂ +ﬁ4countryﬂ +
E +( ﬂ5bankiﬂ * owny, )+ (Bgmacro i * own, )+

+(/3'7count7yit *own, )+ ¥ j+v *t+§iﬂ.
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1) Dollarization. We use the same framework to test whether
liquidity buffers are higher in countries with more dollar-
ized banking systems as measured by the share of foreign
currency deposits in total deposits.

5.3 Estimation Methodology

Equations 1 and 2 are estimated using the generalized methods of
moments (GMM) methodology developed by Blundell and Bond
(2000) and Bond (2002). GMM estimators are particularly ap-
propriate to address the dynamic panel bias that arisesin the
presence oflagged dependent variablesin sampleswith alarge
number of groups (V) and a relatively small number of time
periods (7). Given the persistence of liquidity ratios, Systems
GMM s the preferred estimatorasit helps overcome the weakin-
strument problem (past changes do containinformation about
current levels), and results in improvements in the efficiency
ofthe estimates (Arellano and Bond, 1991; Roodman, 2006).*
To avoid instrument proliferation, the number of lags for

the GMM instruments is restricted to two (Roodman, 2009).2*
Specification correctionsare applied to the two-step covariance
matrix (Windmeijer, 2005). In addition, tests for second-order
serial correlation (first-order correlationis expected given the
design of the method) and for independence between the re-
siduals and the instruments are applied.*

o

Blundell and Bond (2000) show that when the dependent variable
is highly persistent, the first-differenced GMM estimator has been
found to have poor finite sample properties (biasand imprecision),
particularly as the time dimension gets shorter. The Systems GMM
estimator relies on both lagged differences (as per Arellano and
Bover, 1995) and levels of the endogenous variables asinstruments.
Theyshow that thisresults in significantimprovementsin precision
and allows overcoming the small sample bias.
2 As a rule of thumb, it is desirable to keep the number of instru-
ments to no more than the number of groups (Roodman, 2006).
# The tests for second-order correlation and independence of resi-
duals and instruments are based on the Arellano-Bond (AB) and
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For robustness, Equations 1 and 2 are also estimated using
ordinary least squares (pooled OLS), and by robust fixed ef-
fects (FE). Asshown in Rodman (2006) the OLS estimate of the
lagged dependentvariable coefficientis biased upward, while
with robust FE the coefficient on the lagged dependent vari-
able is biased downward. Therefore, the GMM coefficient on
the lagged dependent variable is expected to lie between the
two, as shown in Table C1 of Appendix C.

6. RESULTS

Table 4 presents GMM estimation results from a robust speci-
fication of Equations 1 and 2 above, using the ratio of liquid
assets to customer and short-term funding as a dependent
variable.*

6.1 Baseline Specification

Estimation results from the baseline specification (Table 3,
columns 1 and 2) show thatliquidity buffersin CAPDR are per-
sistent: the coefficient on the lagged dependent variable is
positive and significant. Thisresultis consistent with the view
that bankstargetan optimal or desired level of precautionary
liquidity holdings, although it could also be attributed to the
presence of structural obstacles to credit that lead banks to
hold higher liquidity buffers.

Hansen statistics, respectively. The estimation was implemented in
Stata using Roodman’s (2006) xtabond2 routine. Bank size and the
country and year dummy variables were treated as predetermined
and the other variables as endogenous.

# The coefficients on the macroeconomicvariables (real GDP growth,
interest rate spread) were consistent with predictions but neither
significant norveryrobust. Given the limited time span of our panel,
part of the effect of these variables on liquidity buffers was likely
captured by the country and time dummies. GMM estimation of
the full model also became difficult as the number of instruments
was becoming too large relative to available observations.
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Liquidityratiosarerelated to banksize, though with nonlin-
earities: liquidity holdings increase with bank size, but there
is a point at which bank size begins exhibiting a marginal de-
creasing effect on liquidity. This resultis the opposite of what
is found by Dinger (2009) in Eastern Europe, and may be ex-
plained by differencesin the distribution of bank size in both
regions. In CAPDR, the distribution of banks is highly skewed
with a high concentration of assets in a few large banks, as in-
dicated in Table 1 in Section 2.%

Liquidity holdingsare also negativelyrelated to the loan-loss
reserveratio, indicating that bankswith higher savings against
potentiallosses orriskier loan portfolios tend to have lower li-
quidity buffersin CAPDR. Liquidity holdings are negatively as-
sociated with the netinterest margin (as expected), though the
relation is not as robust as for the previous two variables. The
coefficient on capitalization is negative and significant in the
baseline, so that better capitalized banks would tend to hold
less liquidity (the coefficient remains negative but is no lon-
gersignificantinthe specifications withinteraction terms). As
mentionedinthe previoussection, thisfindingis counterintui-
tive, as the expectation would be that better capitalized banks
would also hold more liquidity buffersif higher capitalization
is indicative of a prudent business model. The credit-to-GDP
ratiois negatively related to liquidity buffers, in line with pre-
dictions (though the coefficient is not significant).

6.2 Specifications with Interaction Terms: The Role
of Bank Ownership

Results indicate that ownership has some effect on liquid-
ity holdings, though mostly through the interaction terms.
Our results do not show any significant evidence that private

® In estimations without the quadratic term the coefficient on bank
size is negative and robust across specifications as expected from
theory and as found in related empirical studies (results available
upon request).
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Table 3

CAPDR: DETERMINANTS OF BANKS LIQUIDITY BUFFERS - GMM

ESTIMATES
Dependent variable is the ratio Private Foreign  Dollariza-
of total liquid assets to customer  Baseline ownership ownership — tion
deposits and short-term funding (1) (2) (3) (4)
Liquid assets ratio (-1) 0.189¢ 0.218* 0.231° 0.223°
(0.044)  (0.114)  (0.099) (0.092)
Bank size 7.994¢ 8.545¢ 10.381° 5.639"
(1.875)  (2.299) (4.137) (2.635)
Bank size squared -0.371¢  -0.392° -0.483"> -0.244"
(0.092)  (0.126)  (0.203)  (0.129)
Capitalization -0.321* -0.505  -0.316  —0.017
(0.123)  (0.336)  (0.305)  (0.542)
Net interest margin -0.123 -0.089  -0.593 0.404
(0.076)  (1.067)  (1.199)  (0.331)
Loan-loss reserve ratio -0.282 -0.035  -0.550  -0.799
(0.252)  (0.588)  (0.506)  (0.624)
Credit to GDP ratio -0.323 0.404 -0.441 -0.041

(0.292)  (0.664)  (0.344)  (0.679)

Variable 42.500 -13.249 1.491¢
(36.406) (18.512)  (0.470)

Capitalization * variable 0.077 0.161  -0.001
(0.616)  (0.647)  (0.014)

Net interest margin * variable 0.036 0.309  -0.022
(1.128)  (1.058)  (0.015)

Loan-loss reserve ratio * variable -0.077 2.858 0.027
(0.827)  (1.291) (0.022)

Credit to GDP ratio * variable -1.283 0.169  -0.012

(0.880)  (0.282)  (0.009)

Observations 321 321 321 321

R?

No. of groups 96 96 96 96
No. of instruments 64 54 54 64
Hansen test p-value 0.348 0.192 0.132 0.232
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A-B AR(2) test 1.283 1.027 1040  1.562
A-B AR(2) test pvalue 0.199 0305  0.298  0.118

Source: Authors’ calculations.

Notes: Robust standard errors in parentheses. * Coefficient significant at the 10%
level; * at the 5% level; © at the 1% level. Dependent variable is the ratio of liquid
assets to total assets. GMM is two-step system GMM estimator with Windmeijer
standard error correction. Columns 2 through 4 test the hypotheses that
ownership (foreign /domestic and public/private), and degree of dollarization
affect banks’ liquidity buffers. Ownership is captured by dummy (=1 if the bank
is private, =1 if the bank is foreign), dollarization by the share of dollar deposits
in total deposits at the country level. All regressions include time and country
dummies. Constant estimated but not reported.

ownership doesaffectliquidity buffers, though the coefficient
on private ownership is positive. Foreign banks tend to hold
less liquidity, but the coefficient on ownership is not statisti-
callysignificant either. Foreign banks with riskierloan portfo-
lios or which are more conservative regarding expected loan
losses do tend to have higher liquidity buffers (Table 3, column
3). This findingis consistent with results obtained by Detragia-
cheetal. (2008), who show that foreign banks tend to be more
prudent and lend to less risky customers.

6.3 Specifications with Interaction Terms: Deposit
Dollarization

As indicated in Table 3, column 4, deposit dollarization is
robustly and significantly associated with higher liquidity
buffers. Theindividual effectis quite large: a one standard de-
viation (34%) increase in depositdollarizationleadstoa 150%
increasein theliquidity to depositratio.** The strong positive

% Given that reserve requirements are set at the same rate for local
and foreign currency deposits in most countries and that actual
liquidity holdings are held above requirements, it is unlikely that
thisresultis driven mechanically by reserve requirements. However,
the large standard deviation is in part due to the fact that the share
of foreign deposits in total deposits is 100 percent in El Salvador
and Panama.
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association between deposit dollarization and liquidity buffers
may not necessarily imply a direct causal relation. The same
factors that cause households and firms to hold more dollar
deposits could very well also lead banks to hold more precau-
tionaryliquidity.?” Nonetheless, the positive relation between
dollarization and high liquidity holdings would help explain
why the monetary transmission mechanism is slower in more
dollarized economies (as discussed in Medina Casetal., 2011).

The interaction with the loan-loss reserve ratio also indi-
cates that prudent banks or banks with risky loan portfolios
in dollarized economies tend to hold more liquidity (though
the coefficient is not significant in the GMM specification).
More profitable banks in dollarized economies tend to hold
less liquidity.

6.4 Robustness Checks

Asamain robustness check, we estimate our model using the
ratio of liquid assets to total assets as our dependent variable.
Theresults, which are presented in Table 4, are broadly consis-
tentwith those in Table 3 in terms of signs of coefficients. The
coefficient on the lagged dependent variable is about twice as
large and the coefficient of the dollarization variable remains
significant and close to unity.

Table C1in Appendix C presents further robustness checks.
These include showing both the results of the pooled OLSand
the fixed effectsregressions as discussed above (columns 1-3),
and lookinginto the interactions of foreign ownership and dol-
larization only for the private banks of the sample (columns
4-5). One caveat is that limiting the number of observations
increases the risk of over-fitting the model with too many in-
struments. Nonetheless, the Hansen statistic’s p-value remains
reasonable for all specifications.

77 De Nicolé etal. (2005) find in alarge cross-country sample that the
credibility of macroeconomic policy and the quality of institutions
are key determinants of deposit dollarization.
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Table 4

CAPDR: DETERMINANTS OF BANKS LIQUIDITY BUFFERS - GMM

ESTIMATES
Private Foreign  Dollariza-
Dependent variable is the ratio  Baseline — ownership — ownership tion
of liquid assets to total assets (1) (2) (3) (4)
Liquid assets ratio (1) 0.557¢ 0.567¢ 0.483¢ 0.519¢
(0.098) (0.089)  (0.101)  (0.093)
Bank size 3.861¢ 4.077¢ 5.484¢ 3.815¢
(0.866) (1.048)  (1.908)  (1.257)
Bank size squared -0.180¢ -0.197¢  -0.262° -0.179
(0.044) (0.056)  (0.085)  (0.061)
Capitalization -0.211¢ -0.192  -0.175*  -0.063
(0.070) (0.124)  (0.099)  (0.215)
Net interest margin -0.037 -0.799  -0.593" 0.216
(0.033) (1.193)  (0.311)  (0.151)
Loan-loss reserve ratio -0.036 0.277  -0.292*  -0.178
(0.145) (0.280)  (0.166)  (0.395)
Credit to GDP ratio -0.181 0.117 -0.295 0.249
(0.181) (0.8355)  (0.251)  (0.553)
Variable 16.285 -5.554 1.33¢6°
(24.600)  (7.717)  (0.346)
Capitalization * variable -0.071 -0.161 -0.003
(0.251)  (0.212)  (0.004)
Net interest margin * variable 0.756 0.487  -0.012
(1.186)  (0.328)  (0.008)
Loan-loss reserve ratio -0.291 1.340 0.005
* variable
(0.456)  (0.903)  (0.017)
Credit * variable -0.444 0.100 -0.013
(0.424)  (0.130)  (0.009)
Observations 321 321 321 321
R?
No. of groups 96 96 96 96
No. of instruments 64 67 67 77
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Hansen test pvalue 0.337 0.267 0.283 0.448
A-B AR(2) test 1.075 1.152 0.891 1.427
A-B AR(2) test pvalue 0.282 0.249 0.373 0.154

Source: Authors’ calculations.

Notes: Robust standard errors in parentheses. * Coefficient significant at the 10%
level; * at the 5% level; © at the 1% level. Dependent variable is the ratio of liquid
assets to total assets. GMM is two-step system GMM estimator with Windmeijer
standard error correction. Columns 2 through 4 test the hypotheses that
ownership (foreign /domestic and public/private), and degree of dollarization
affect banks’ liquidity buffers. Ownership is captured by dummy (=1 if the bank
is private, =1 if the bank is foreign), dollarization by the share of dollar deposits
in total deposits at the country level. All regressions include time and country
dummies. Constant estimated but not reported.

These additional regressions support our main findings.
The relative size of the coefficient on the lagged dependent
variable in the pooled OLS, fixed effects and GMM is consistent
with expectations: in OLS this coefficient is correlated with
the error term and biased upward, while in the fixed effects
specificationitis the opposite. Good estimates of the true pa-
rameter should lie in between or near these values, which is
the case here (see column 2 of Appendix C, Table C1). Previ-
ousresults on ownership and dollarization hold in the sample
of private banks.

7. CONCLUSIONS AND POLICY LESSONS

Oursstudy finds thatliquidity buffersin CAPDR are comfortably
abovelegaland prudential requirements. With average liquidity
atabout 25% of deposits (during 2006-2010), banksin the region
have handled and are able to handle historic deposit volatility
outside of crisis episodes.

Acloserlookat the reasonsforwhich bankswould want to hold
liquidity buffers above legal or prudential requirements indi-
cates that CAPDR banks appear to be guided at least in part by
rational precautionary motives. One of our main findings and
contribution of this paperis that, in the sample, banks’ precau-
tionary demand for liquidity is positively related to the degree
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of deposit dollarization. Other results are in line with previous
studies and show that bank characteristics that influence their
abilitytoraise additional funding on demand playan important
role. Smaller, less efficientand less profitable banks tend to hold
higherliquiditybuffers. Foreign banks tend to hold less liquidity,
although this resultis not statistically significant. This possibly
reflects the preponderance of foreign subsidiaries in the pool
offoreign bankssampled. Surprisingly, banks with riskier loan
portfolios also hold less liquidity overall, though thisis not the
case forforeign banksand banksin highlydollarized economies.

Our results still need to be considered against the caveat of
datalimitations. The uneven coverage of individual countries’
banking systems, short estimation time frame and small cross-
section dimension may affect the coefficient estimates from the
regressions. Nevertheless, some useful policy lessons already
emerge from our analysis.

Afirst policylesson would be to continue with ongoing efforts
tostrengthen financial sector supervisionand develop financial
markets. Greater confidence in the system and more opportuni-
ties forinvestmentand intermediation (through stronger cred-
itinstitutions) could help lower banks’ precautionary liquidity
buffers without compromising financial stability.

Strengthened supervision would help address the issue of
the negative relation between the loan-loss ratio and liquidity
buffers, which may indicate that domestic banks may not fully
internalize the costs of riskier lending practices. In contrast,
foreign banks may be subject to stricter internal guidelines. As
mentioned, further progress in risk-based supervision would
be especiallywarranted: despite notable progress, CAPDR coun-
tries stilldonot meet minimum international standardsand lag
behind larger South American countries.

Anotherimportantlessonrelatesto the dollarization of CAP-
DR economies and banking systems and calls for strengthening
the credibility of macroeconomic policyand institutions as well
asthe coverage of financial safety nets. Our findings show that,
in the sample, banks’ precautionary demand for liquidity is as-
sociated with the degree of deposit dollarization. Given the lack
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of US dollar LOLR facilities in all countries, and in particular
the absence of LOLR facilities in the two fully dollarized econo-
mies, our findings suggest that continuing with ongoing efforts
to strengthen financial safety nets (as in El Salvador) would be
necessary.

Furthermore, maintaining higherliquidity buffersbecause
of dollarization also hasnegative implications for the develop-
ment of financial markets, and for the adequate functioning
ofthe monetary policy transmission mechanism. For the coun-
tries in the region that aim at transitioning to inflation target-
ing, tackling the root causes of deposit dollarization should be
animportant part of their strategy.

With causality likely running from policies to dollarization
and back, measures that would help create a virtuous cycle of
dedollarization and lower precautionary liquidity holdings
couldbeinformed bythe experience of dedollarizationin South
America.Inastudyof financial dedollarization in Bolivia, Par-
aguay, Peru and Uruguay, Garcia-Escribano and Sosa (2011)
find that successful, market-driven dedollarization was associ-
ated with ¢)stronger macroeconomic policies and institutions,
credible and consistentimplementation of policies over time, 77)
active management of reserve requirement differentialsandin-
troduction of other prudential measures, and éii)development
of domestic currency capital markets. As discussed in this pa-
per, thereisample room for more active liquidity management
on the part of CAPDR monetary and prudential authorities. In
addition, measures to develop local currency capital markets,
starting with domestic public debt markets, would enhance fi-
nancial systems’ efficiency and help diversify sources of fund-
ing and investment opportunities.

Finally, furtherresearch could usefullylookinto the relation
between high or excessiveliquidityand financial depth. Ifthere
are indications that liquidity holdings in excess of what would
be demanded by banks for precautionary motives are associ-
ated with lower bank lending, measures to promote more ac-
tive bank liquidity management and reduce macroeconomic
volatility would be warranted.
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Apéndice A

Cuadro Al

Requerimiento de reservas

ACPRD: REQUERIMIENTOS LEGALES DE RESERVAS Y DE LIQUIDEZ, 2010

Moneda nacional Moneda extranjera Requwerimiento de liquidez Finalidad/ iltimo
Pais (porcentaje) (porcentaje) Remuneracion (porcentaje) (porcentaje) Pasivos computables Activos de cumplimiento Promedio Penalidad cambio
Costa Rica 15 15 n.d. Demanda, moneda extranjera, tiempo, Depésitos en el banco central (s6lo Periodo de conservaciéon Tasa de interés de ventana Politica monetaria
interbancarios, gobierno. Se excluyen los  aquellos en la cuenta de reservas) en la de 15 dias. de descuento sobre la
depdsitos interbancarios. misma moneda que los depositos. deficiencia de reservas.
Guatemala 14.6 14.6 0.6 n.d. Todos los depdsitos Efectivo en béveda y depdsitos en el Mensual n.d. Politica monetaria
banco central en la misma moneda que
los depésitos.
Honduras 6 (no remunerados), 12 12 (no remunerados), Sélo inversiones Si! Depdsitos, depésitos a plazo vencidos, Efectivo en béveda, depdsitos en el banco  Durante un periodo de dos Las penas dependerdan de la  Politica monetaria,
(remunerados) 10(remunerados) obligatorias se contratos reducidos de capital y central y bonos del gobierno en el caso semanas moneda de denominaciény 2008-2009
remuneran a % de la tasa estampillas de ahorro y otros. de inversiones obligatorias en moneda del tipo de institucién.
de interés. nacional en la misma moneda que los
dep0sitos.
Republica Dominicana 17 20 Las reservas en n.d. Demanda, moneda extranjera, tiempo, Permitido 18% en depdsitos con el banco  Semanal, el periodo de n.d. Politica monetaria,
moneda extranjera son interbancario, gobierno. Se excluyen los  central y 2% en efectivo en béveda. tenencia termina el viernes 2009
remuneradas a la tasa depdsitos interbancarios.
de un dia al otro de la
Reserva Federal- 200 bps
Nicaragua 16.25 16.25 n.d. Sobre excesos de reserva (n.d.)  Todos los depésitos Efectivo de titulos del BC. n.d. Interés cobrado con Politica monetaria,
base en la tasa de interés 2005-2006
interbancaria (mayor a 1%)
El Salvador 23 n.d. n.d. 3 Todos los depdsitos 25% para depésitos a la vista en el BC o Durante un periodo de dos n.d. Prudencial
en banco extranjero, 25% en depdsitos semanas
o titulos del BC, 50% en titulos del BC
emitidos con fines de liquidez.
Panama n.d. n.d. n.d. 30; 20 (se aplica para todos Demanda, depésitos a plazo de hasta 186 ~ Moneda de curso legal en Panam4, n.d. n.d. Prudencial

Fuentes: sitios web de los bancos centrales y superintendencias de ACPRD.
Nota: ' Honduras también impone requerimientos de liquidez especificos, con base en bandas temporales por descalce de vencimientos. Para la primera banda, el descalce de vencimientos en flujos de caja para el préximo mes debe ser inferior a la cantidad de activos liquidos, mientras que para la segunda banda el descalce del vencimiento en
flujos de caja para los proximos tres meses debe ser inferior a 1.5 veces los activos liquidos. n.d. indica que los datos no estan disponibles.

los bancos con licencia

general en territorio y bancos
propiedad del estado a 30.0
para los bancos con licencia
general; 20.0 para bancos con
licencia general que mantienen
depésitos promedios
interbancarios trimestrales que
exceden el 80 por ciento del
total de los depositos)

dias (salvo que la parte que garantiza los
préstamos en el banco mismo), depésitos
de ahorro. Estan excluidos los depésitos
recibidos de la casa matriz, sucursales,
subsidiarias o afiliadas en el exterior.

depésitos bancarios en Panama, depdsitos
bancarios en el extranjero, obligaciones
emitidas por gobiernos extranjeros,
obligaciones emitidas por agencias
privadas extranjeras y del gobierno,
obligaciones bancarias pagaderas en
Panamad hasta en 186 dias, cuotas de
obligaciones pagaderas hasta 186 dias,
otros activos liquidos.
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Table B4

DEPENDENT VARIABLES’ MEANS BY LIQUIDITY QUARTILES
(2008-2009)
Ist 2nd 3rd 4th
quartile of quartile of quartile of quartile of
liquidity  liquidity  liquidity  liquidity
ratio ratio ratio ratio pvalue
Mean of liquidity to 11.94 18.88 25.68 47.88
customer and
short-term
funding ratio

Loan loss reserves to 3.50 3.44 3.12 2.38 0.03
gross loans

Net interest margin 10.31 8.92 9.95 8.30 0.39

Bank size (log of 12.83 13.13 13.12 12.37 0.21
total assets)
Foreign ownership 0.38 0.41 0.52 0.47 0.36
dummy (=1 if
foreign bank)
Private ownership 0.88 0.92 0.89 0.98 0.05
dummy (=1 if
private bank)
Real GDP growth -0.56 -0.13 0.09 2.44 0.00
Inflation volatility 2.72 2.16 2.14 2.00 0.01
Interest rate spread 10.07 8.60 8.36 7.44 0.00
Deposit volatility 3.30 3.22 2.92 3.68 0.25
Deposit dollarization ~ 27.20 20.49 19.50 18.29 0.03
Credit to GDP ratio 42.49 44.48 50.83 59.49 0.00
(%)
Number of 48 41 47 52
observations

Source: authors’ calculations.
Note: p-value from a test of statistical difference of the means of the 4th quartile
versus the 1st quartile.
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This paper employs the International Monetary Fund’s Consultative
Group on Exchange Rate Issues’ (CGER) methodologies to determine
the real exchange rate misalignment: i) the macroeconomic balance
(MB) approach, ii) the external sustainability (ES) approach, and iii)
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1. INTRODUCTION

his paperisaimed at determining the degree towhich the
Dominican Republic’s real exchange rate (RER) is mis-
aligned fromits estimated equilibrium value. Toachieve
thiswe employthree methodologies of the International Mone-
tary Fund’s (IMF) Consultative Group on Exchange Rate Issues’
(CGER): i) the macroeconomic balance (MB) approach, ) the
external sustainability (ES) approach and i) the equilibrium
real exchange rate (ERER) approach. In the first case, the MB
focuses on determining the RER adjustmentrequired to close
the gap between the ratio of the current account balance to
gross domestic product (GDP) (or the underlying current ac-
count) and the ratio of the medium-term equilibrium current
account to GDP determined by the economy’s fiscal, real, de-
mographicand externalsectorvariables. In order to calculate
the underlying current account this approach assumes that,
with the current exchange rate, the Dominican Republicand
itstrading partnersare economiesin theirstationarystate. The
second methodology, the ESapproach, estimates the rer adjust-
ment that would close the gap between the current account to
underlying GDP ratio and a current account to medium-term
equilibrium GDP ratio consistent with a reference volume of
net foreign assets. Finally, the ERER approach calculates the
equilibrium relation between the RER and the fundamentals
that determine it, such as government consumption, gross
capital formation, trade openness and interest rates, to then
compare the estimated equilibrium RER with its actual value.
Itisimportant to mention that when applying the ERER ap-
proach we deviate from the steps taken by the CGER for calcu-
lating the RER misalignment as compared to its equilibrium
level. Firstly, while the CGER focuses on medium-term mis-
alignment, our paper focuses on misalignment in the short-
run. Secondly, when applying the ERER approach we employ
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time series models with economic data for the Dominican
economy as opposed to employing panel data models with in-
formation of several countries. Thirdly, we estimate various
equilibrium RERs for calculating misalignment. The first of
theseis constructed using original series of fundamentals that
determine the RER, while the second is constructed using the
trend-cycle component of said series. Finally, we estimate the
equilibrium RER using a series smoothed with Hodrick and
Prescott filter (1997).

In general, the results of the study show that for the second
quarter of 2013 there is a positive, though not significant, mis-
alignment of the Dominican Republic’s RER as compared to
its equilibrium value. This result also applies to the medium-
term analysis of the MB approach. In terms of the medium-
term currentaccount, the results of the MB approachindicate
that the underlying current account, which is assumed as the
mostrecent projection for the currentaccountavailable in the
IMF’s World Economic Outlook (WEO) database of October
2013, exhibitsalarger deficit than that shown by the estimated
medium-term equilibrium current account to GDP ratio. As a
consequence, areal depreciation of the exchange rateisneces-
sary to close the gap between the underlying current account
and the medium-term equilibrium current account. However,
thisresult should be taken with caution because the year 2012
provided unusual public and external deficits.

With the ES approach, the results indicate that the underly-
ing currentaccount exhibitsasmaller deficit than the medium-
term equilibrium current account, meaning an appreciation
ofthereal exchangerateisrequired. Accordingto the estima-
tion specification and the trade balance elasticity value with re-
specttothe RERthatis chosen, the RER misalignment obtained
through the MB approach is estimated to be within a range of
—1% to 7.1%, while the misalignment obtained from the ES ap-
proachisestimated to bewithinarange of 2% to—0.6%. Final-
ly, according to the ERER methodology, the RER misalignment
as ofthesecond quarter of 2013is2.6%. Although the degrees
of misalignment obtained by applying the three approaches
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are not of significant size, two of them do indicate that the
RER is slightly appreciated as compared to its equilibrium
level (ERER and MB), while the other shows adepreciated real
exchange rate (external sustainability).

It is important to mention that Vasquez-Ruiz and Rivas
(2012) estimate the equilibrium RER for the Dominican Re-
public employing various measures of the RER index. By em-
ploying time series econometrics, the research places average
RER misalignment during 2011 at 1.4% and estimates it was
0.9% in the first quarter of 2012. Moreover, using a similar
methodology to that of Vasquez-Ruiz and Rivas (2012), Me-
dina (2007) estimates that for the fourth quarter of 2006 the
RER was appreciated 11.8% with respect to its equilibrium
level. For the same period Vasquez-Ruiz and Rivas (2012) es-
timate the appreciation of the RER at 2.6%, i.e., in the same
direction as Medina (2007), but smaller. The contributions
of this paper to the literature that already exists on estimat-
ing the misalignment of the Dominican Republic’s RER from
its equilibrium level are: first, besides obtaining RER mis-
alignment by employing time series econometric models in
the same way as Medina (2007) and Vasquez-Ruiz and Rivas
(2012), this research also obtains measures of the misalign-
ment of the Dominican economy’s RER by employing econo-
metric panel data using data from 35 emerging economies,
as well as that of the Dominican Republic; second, when ap-
plying the ERER approach, we use various statistical filters for
estimating the equilibrium RER; and third, our analysis in-
corporates the MB and ES approaches, which obtain the RER
misalignment implied by the misalignment of the Domini-
can Republic’s current account with respect to its medium-
term equilibrium level.

It is important to point out that in order to be consistent
with the IMF’s CGER methodologies, the analysis is made
around the multilateral RER, which we refer to simply as the
RER throughout the paper. For astudy thatincludes, besides
the multilateral RER multilateral, the bilateral RER vis-a-vis
the United States, see Vasquez-Ruiz and Rivas (2012).
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The rest of the paper is organized as follows: Section 2
briefly describestherelation between the performance of the
Dominican economyand the RER; Section 3 describes the em-
pirical methodology employed to make the estimations and
the data used in the study; Section 4 presents the results; and
finally, Section 5 gives the conclusions.

2. PERFORMANCE OF THE DOMINICAN ECONOMY
AND THE REAL EXCHANGE RATE

From 1995 to the end 0f 2002, the Dominican Republic expe-
rienced one of the most significant economic miracles in all
Latin America, with average real GDP growth of 6%, inflation
considerably below double digits, and relatively low levels of
public indebtedness of around 25% of GDP. During said peri-
od, RER misalignment remained within arange of £10% with
respect toits estimated equilibrium value (see Figure 1). Dur-
ingthelastdecade, however, the Dominican Republic suffered
aseries of internal and external shocks that led to significant
misalignments of the RERwithrespecttoits equilibrium level,
as well as the fundamentals that determine it. These shocks,
which changed the behavior of domestic consumption and
investment, resulted in substantial appreciations and depre-
ciations of the RER and also had considerable repercussions
on the equilibrium values of the public deficit, the balance of
payments, and indebtedness, forcing policymakers torespond
in order to steer the economy back onto the path of equilib-
rium and stability. The most important external and internal
shocks that have hit the Dominican economy over the last de-
cade can be linked to three main events: i) the banking crisis
0f2003, iz)the increase in commodity prices during 2008, and
i1i)the second-round effects of the international financial cri-
sis 0f 2007-20009.

Between 2002Q3and 2004Q3, the Dominican economy un-
derwent the worst financial crisis in its entire history. The in-
creasing rumorsabout the potential collapse of one of financial
system’s largest banks unleashed a series of mass withdrawals
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Figure 1

MISALIGNMENT OF THE REAL EXCHANGE RATE

ORIGINAL SERIES, FUNDAMENTAL VARIABLES
Percentages
20 -~
15
10 -
5
04
-5
-10
-15 4

B o e e e e e e LN B e s s e
1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

TREND-CYCLE VERSION, FUNDAMENTAL VARIABLES
30

20 ~

10 4

24 U e e e B I N A B B S B B e B e
1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

HODRICK-PRESCOTT VERSION, FUNDAMENTAL VARIABLES
30+

20 ~

10

4 i e e e B e e I s E s B B e
1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013

Monetaria, January-June, 2014



by depositors, who changed their liquid resources into Unit-
ed States dollars. The financial crisis represented a turning
point in the stability of the Dominican economy: The nomi-
nal exchange rate depreciated by around 67%, and real GDP
contracted approximately 1.9% within a period of oneyear. In
nominal USdollar terms, GDP fell by 20% (i.e., 4,000 million US
dollars) as a result of the exchange rate depreciation. In that
period, RER misalignment was above 20% and led to signifi-
cant movements in the trade balance and the capital account
of the balance of payments.

The period of stabilitybegan when new authorities took over
at the Central Bank and reoriented monetary and exchange
rate policies. Policymakers responded by selling certificates
of deposit or central bank notes to the general publicin order
to reduce the money supply. As a result, annualized inflation
fell from 139.3% in 2004Q1 to —7% in 2004Q4, before revert-
ing to its long-term growth rate of around six percent.

The stabilization program had a high cost in terms of the
Dominican economy’sdebtlevels. In the period 2002-2004, the
external public debt rose from 14.7% to 24.5% of GDP (1,800
million dollars), while the Central Bank had toissue some 3,000
million dollars (14% of GDP) in debt instruments as a result of
open market operations that were carried out to reduce the
inflationary spiral affecting the economy. In the period 2005-
2008, the debt-to-GDP ratio reverted to normal values (20.7%
of GDP) asa consequence of the low average growth of debtlev-
els (9.2%) and the significant average growth of nominal GDP
(20.4%), both measured in dollars. At the same time, RER mis-
alignment recorded very low and stable values, less than five
percent with respect to its estimated equilibrium level.

In 2008, food and oil prices recorded historically high lev-
els (the WTI crude oil FOB price was 143.3 dollars per barrel
in July 2008), which, combined with the effects of the interna-
tional financial crisis, had anegativeimpact on the Dominican
trade balance and economy. Moreover, justlike all small open
economies, the Dominican Republic did not avoid suffering
the shocks from the international financial crisis. Between
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2007and 2009, Dominican exportsrecorded asignificantdrop
of 23.4%, which was accompanied by small decreases in in-
flows from tourism and remittances. As a result, in October
2009 the Dominican government signed a stand-by arrange-
mentwith the IMF foratotal of 1,700 million dollars, of which
320.6 million were drawn on during November 2009. These
events reversed the downward path followed by the govern-
ment debt-to-GDP ratio, which increased from 18.2% in 2007
t0 28.4% in 2009.

Since 2009, the RER has remained very close to its equi-
librium level. The latter is shown in all the tests carried out
with different methodologies, which indicate the absence of
significant misalignments. Such behavior has continued de-
spite the unfavorable international economic environment
and adverse domestic conditions due to pressures stemming
from the fiscal imbalances caused by the strong political-
economic cycle that occurred during the last presidential
elections (Guzmdn and Lizardo, 2003; Vasquez-Ruiz, Rivas
and Diaz, 2013).

3. METHODOLOGY

Thissection describes the steps carried outin line with each
of the three methodologies of the IMF’s CGER for determin-
ing RER misalignment based on the IMF paper elaborated by
Leeetal. (2008).

3.1 Macroeconomic Balance Approach

The macroeconomic balance approach (MB) requires three
itemsfor calculating RER misalignmentwith respect toits equi-
librium level: ¢)an underlying current account to GDP ratio;
it)a medium-term equilibrium current account to GDP ra-
tio; and 7ii) the elasticity of the Dominican Republic’s trade
balance with respect to its RER. The underlying current ac-
count assumes, with the current exchange rate, that the lo-
cal economy and the economies’ of its trading partners are
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in their stationary state. The latter is consistent with the most
recent projection of the currentaccountasa percent of GDP for
2018 available in the October 2013 WEO database. To obtain
the medium-term equilibrium current account to GDP ratio,
we first calculate the following equation for a panel of 35 coun-
tries with emerging economies (31 if we only consider oil im-
porting countries):'

u Yu =0+ Xz"{é + 4y -

Dependent variable y, represents the current account bal-
anceasapercentage of GDP; X, containsindependentfiscal, real,
demographicand externalsectorvariables forthe economy; g,
isthe error term, while ¢; represents characteristics or effects
that vary between countries but not over time. Note that i rep-
resents each countryin the cross section and ¢represents time.

JustasLeeetal. (2008), for estimating Equation 1 we use four-
yearaverages of theannualvariables for the period 1975t0 2011.

Based ontheliterature, the variables that determine the cur-
rent accountincluded invector are:

» Oldagedependencyratio.Itistheratio of the number of people
above 64 to the number of people between 15 and 64. The
larger the share of the population that depends on the sav-
ings of the economically active population, the smaller the
country’savailable savings and, therefore, the lower the cur-
rent account balance. We expect a negative ratio.

o Youngagedependencyratio.Itistheratio of the number of peo-
ple under 15 to the number of people between 15 and 64. As
in the case of old-age dependency, the higher the ratio, the
lower the current account balance. We expect a negative ra-
tio.

* Population growth rate. High population growth rates imply
anincrease in the future workforce, allowing larger current

! Net oil-exporting countries in the database are: Algeria, Ecuador,

Mexico and Venezuela.
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account deficits to be maintained in the future. We expecta
negative ratio.

® Net foreign assets (NFA). The volume of a country’s NFA can af-
fect the current account balance in opposite directions. On
the one hand, countries whose foreign assets surpass their
international liabilities (i.e., a positive NFA balance) are ca-
pable of financing currentaccount deficits over the medium-
run, potentiallyleading toanegative association between the
current account balance and the level of NFA. On the other
hand, countries witha positive nfabalance benefit from high-
er foreign income flows, which lead to a positive association
between the currentaccountbalance and thelevel of NFA. In
light of the aforementioned we expect an ambiguous ratio.
Asin Lee etal. (2008), we use the first lag of NFA data for the
estimation.

® [nvestment. Investmentisavariable ofaggregate demand. An
increaseininvestmentleadstoadeteriorationinthe current
account balance. We expect a negative ratio.

® Realeconomicgrowth. An economythat growsinreal terms gen-
erates more consumption, increasingaggregate demandand
lowering the currentaccount balance. We expectanegative
ratio.

® Relative income. Developing countries usually finance their
investment with external resources, which deteriorates the
currentaccount balance. Asan economyreaches higherlev-
els of development and closes the gap with more advanced
economies, its currentaccountbalanceimproves. We estimate
thisvariable as the ratio of per capita GDP in each country to
per capita GDP in the United States, measured in real terms.
We expecta positive ratio.

® Squaredrelativeincome. This avoids linearity between relative
income and the current account balance. We expect an am-
biguous ratio.

e Tradeopenness. Measured as the sum of exports and imports
as a percentage of GDP. We use this variable as a substitute
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variable that reflects barriers to external trade. We expect
an ambiguous ratio.

* Financial development. Measured as domestic credit grant-
ed by the banking sector. Greater availability of credit in
the economy could be explained by higher previous saving,
which positively contributes to the currentaccount balance.
Meanwhile, more available loans can discourage saving. We
expectan ambiguous sign.

o Centralgovernment balance. Asmaller fiscal balance deficit con-
tributes to domestic savingand, therefore, raises the current
account balance. We expect a positive ratio.

* Oilbalance. Anegative oil balance, i.e., higher oil exports
thanimports, deteriorates the currentaccount balance. We
expect a positive ratio.

After carrying out the estimation of Equation 1, the nextstep
for obtaining the medium-term equilibrium currentaccount (as
apercent of GDP) is to apply the estimated ratios to the project-
ed medium-termvalues of theindependentvariables described
above. The limited availability of projections for these variables
meant that in some cases we were forced to use the most recent
available data instead. We used projections from the October
2013 WEO for the following variables: population growth, real
economic growth, relative income, central government bal-
ance and the oil balance. Meanwhile, for the variables old age
and young age dependency, projections were taken from the
US Census Bureau’s International Data Base (USA). Forthe vari-
ablesinvestment, trade openness and domestic credit granted
bythe bankingsector, the mostrecent dataavailable, which cor-
responded to 2012, wasused. Inthe case of net foreign assets, we
used the mostrecentavailable datafor the Dominican Republic’s
net international investment position as a substitute variable.

The nextstepistoobtain the misalignment of the underlying
current account with respect to the medium-term equilibrium
current account. The fact that the underlying current account
takesthe current exchangerateasgiven meansthe misalignment
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between it and the medium-term equilibrium current account
allows us to infer the RER adjustment necessary to close the gap
between the underlying current account and its estimated me-
dium-term equilibriumlevel. Finally, the RER adjustment, orin
otherwords, the misalignmentwith its estimated medium-term
equilibrium level, is obtained as follows:

E Dy = lDCA ’
o

thatis, ERmisalignment, Dy ,is equalto currentaccount mis-
alignment, D, , multiplied bytheinverse elasticity of the trade
balancewithrespecttothe RER, o .Inthe case ofthe Dominican
Republic, we obtain o from Tokarick (2010), who offers three
alternativesforit: 7)a calculation of elasticitybased on the IMF’s
CGER methodology, which assumes that both the exportsupply
curve and the import supply curve of the country in question
are perfectly elastic; 77)the general elasticity, which assumes that
the elasticity of export and import demand curves is negative,
while the elasticity of export and import supply curves is posi-
tive; and é¢)the small country elasticity estimation based on the
assumption that export and import volumes of the country in
question do not have any effect on international prices, i.e., it
assumes that both export demand elasticity and import supply
elasticity are infinite.

3.2 External Sustainability Approach

The onlydifference between the MBand the external sustainabil-
ityapproach (ES) is the wayin which the medium-term equilibri-
um currentaccountisestimated. In this case, we use projections
forthe Dominican economy’sinflationrateand realgrowthrate,
aswellasareferencelevel for net foreign assets, to constructthe
medium-term equilibrium currentaccount. We take the projec-
tionsfrom the October 2013 WEO database and we use the most
recent data available on the Dominican Republic’s netinterna-
tionalinvestment position asareference volume of netforeign as-
sets. The medium-term equilibrium currentaccount (in percent
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of GDP) consistent with a reference volume of net foreign assets
is calculated as follows:

B g+7r(l+g)
E CA; = (1+g)(1+7r)

where CA; isthe medium-term equilibrium currentaccount, gis
the projected real growth rate of the economy, 7 isthe project-
ed inflation rate and NFA is the reference volume of net foreign
assets. After calculating Equation 3, we use the WEO projection
for 2018 of the Dominican Republic’s current account balance
(in percent of GDP) as the underlying current account and the
elasticities of Tokarick (2010) to calculate RER misalignment,
Dy, using Equation 2.

Itisimportantto pointout that both approaches, the MBand
ES, have several disadvantages. First, given that the RERvariable
is not used explicitly in the analysis, both methodologies pro-
videanindirect estimate of RERmisalignmentwithrespecttoits
medium-term equilibrium level. Second, both methodologies
depend on projections for the variablesused in the analysis that,
bynature, are uncertain. Moreover, the fact that the ESapproach

NFA,

does not have a clear rule on how to choose the reference vol-
ume of net foreign assetsisashortcoming. The ERERapproach,
shown below, corrects the first problem by explicitly using the
RER as an endogenous variable in the analysis. Regarding the
disadvantage of inaccuracy involved in the use of projections,
whenapplying the ERER approach we deviate from the steps the
CGER takes for calculating RER misalignment; while the CGER
focuses on RER misalignment with respect to its medium-term
equilibriumvalue, ourwork focuses on short-run misalignment;
i.e., we eliminate the use of projections.

3.3 Equilibrium Real Exchange Rate Approach

The equilibrium real exchange rate (ERER) methodology con-
sists of estimating therelation between the RERand aset of funda-
mentalsdeterminingit, suchas government consumption, gross
capital formation, trade openness, interest rates and export
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growth, in order to then compare the estimated equilibrium
value of the RERwith itsactual value. The relation is calculated
with ordinaryleastsquaresand using quarterly data, as follows:

4 RER =p"X, +y,,

where RER, isthereal exchangeratein¢; X, contains the set of

fundamentals that determine the exchange rate and y, is the
error term.” The variables contained in are:

®  Government consumption. The RER might respond to an in-
crease in government consumption in two different ways: )
iftheincrease in government consumption mostly fellin the
economy’s nontradable sector, we would have an apprecia-
tion of the real exchange rate due to the rise in domestic de-
mand; i) nevertheless, if it occurred in the tradable sector,
the currentaccountwould weaken and lead to pressure fora
depreciation in the RER. Given that we do not have data for
discriminatingwhichsector, tradable or nontradable, raises
government consumption more, we expectanambiguousra-
tio.

*  Gross capital formation. As in the previous case, the effect of
an increase in gross capital formation depends on the eco-
nomic sector, tradable or nontradable, where it occurs. An
increase of gross capital formation in the nontradable goods
and services sector tends to lead to an appreciation in the
real exchange rate. The opposite takes place if it occurs in
the economy’s tradable sector. We expect an ambiguous co-
efficient.

® Trade openness. Areduction of trade restrictions tends to de-
crease the prices of tradable goods, which in turn reduces

? The standard error for each of the estimated ratios is given by the
Newey and West (1987) methodology, which provides a consistent
estimation of the variance-covariance matrix. This ensures that
the parameters and their respective standard errors are calculated
consistently.
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an economy’s general level of prices. Thus, greater trade
opennessleadstoadepreciation of the real exchange rate,
i.e., we expect anegative ratio.

* Realrate of return differential. A higher rate of return differ-
ential causes appreciation of the real exchange rate given
thatanincrease in capital productivity would lead tolarger
capital flows toward the Dominican Republic. As a conse-
quence, we expect a positive ratio.

o First difference of logarithm of exports. Given that there is no
data on the terms of trade variable for the Dominican Re-
public, we use the export growth as a substitute variable
in order to reflect changes in the international economic
environment. As an increase in export growth canlead to
anappreciation of the RER, theratiois expected to be posi-
tive.

The multilateral RER index we use for estimating Equation
4 was taken from the IMF’s International Financial Statistics
(IFS) andis based on 2005. Itis important to mention that the
ERER approach is the only one of the three methodologies
that explicitly uses the RER index in the estimation process.

After calculating Equation 4, the estimated ratios are ap-
plied to the trend-cycle, filtered according to Hodrick-Prescott
(1997) and original set of fundamentals versions for construct-
ingseveral measures of equilibrium RER. Then, RER misalign-
ment is calculated as:
E Dreg prer = el RER“I )

e RER

eq

where RER,, isthe observed RER series and RER,, is the es-
timated equilibrium RER series.

3.4 Equilibrium Real Exchange Rate Approach: Measures

The construction of the three measures of the equilibrium
RER we use for calculating misalignment with the ERER ap-
proach are described below.
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To construct the first measure of equilibrium RER, we take
ratios calculated through Equation 4 and apply them to the
trend-cycle component of the set of fundamentals, i.e., the
version that eliminates the seasonal componentand irregular
component of the fundamental variablesleavingjustits trend
and the fluctuationsaround the trend. Although thelong-term
behavior that captures the trend of a series is associated to an
equilibrium behavior, we believe that the trend smooths the
behavior of the fundamentals and therefore decided not to
extractits cyclical component for estimating the equilibrium
RER. Following previous works, such as that of Iossifov et al.
(2007) and Medina (2007), we construct a second measure of
the RER by applying the ratios estimated in Equation 4 to the
fundamentals smoothed by the Hodrick-Prescott (HP) filter,
which extracts the cyclical component of the seriesitisapplied
to. Use of thisfilterisjustified by the fact that the original series
of fundamentals contain noise or short-run fluctuations that
do not correspond to the behavior a variable should exhibit
when it is at its equilibrium level. Said justification also turn
into criticism of our first measure of equilibrium RER given
that, although the trend-cycle version of the series eliminates
its seasonal and irregular components, it does not eliminate
the shortrun cyclical behavior that the HP filter extracts. Fi-
nally, we construct a third measure of the equilibrium real
exchange rate by simplyapplying the ratios estimated in Equa-
tion 4 to the original set of fundamentals that determine the
real exchange rate.

4. RESULTS

Table 1A of the Annex shows the estimation of Equation 1 di-
vided into two groups: One group that includes all the coun-
tries and another that onlyincludes oil importing countries.?

* It is important to point out that Table 1A includes Equation 1
specifications that instead of including fixed effects are estimated
through clustered ordinary least squares.
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Alltheratios, except the one thatidentifies the effect of relative
income on the currentaccount, show the expected signsin the
majority of specifications. These panel estimates are just the
first step for determining the RER misalignment with respect
toits estimated medium-term equilibrium level using the MB
methodology. As explained in Section 3, in order to calculate
the medium-term equilibrium current account we take the
estimated coefficients shown in Table 1A and apply them to
the projections for the fundamentals that determine the cur-
rent account balance, while the underlying current account
to GDP ratio corresponds to the projection for 2018 from the
October 2013 WEO database and is the same value for all the
estimation specifications of Equation 1. Table 2A compares
the estimated medium-term equilibrium current account to
GDP ratio with the underlying current account to GDP ratio in
order to obtain the misalignment of the latter with respect to
the former. We can see that in seven out of eight cases the un-
derlying current account has a larger deficit than the medi-
um-term equilibrium current account and that, besides this,
there is no significant difference between the estimates that
use the 35 countries of the sample and those only using oil im-
porting countries. In general, the aforementioned points to
the need for a depreciation of the real exchange rate to close
the gap between both currentaccount to GDP ratios. Table 3A
shows the results of the Dominican Republic’s RER misalign-
ment employing the MB approach. As mentioned earlier, we
use three different values for the elasticity of the Dominican
Republic’strade balance with respect tothe RER obtained from
Tokarick (2010). Focusing on an elasticity value that assumes
the country in question, in this case the Dominican Repub-
lic, has a small economy with no influence on tradable goods
prices in international markets (small country elasticity, last
line of Table 3A), we see that the RER misalignment based on
estimations using all the countries of the sample is 0.8% on av-
erage, while the misalignmentwhich only takesinto account oil
importing countries is 0.7% on average. The aforementioned
showsthatthe Dominican Republic’smedium-term RERisabove
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itsequilibriumvalue, implyingareal depreciationis necessary.
When different values of trade balance elasticitywith respect to
the RERare assumed we arrive at the same conclusion, i.e., with
the MB methodology, a depreciation of the real exchange rate
is necessary to bring the current account (as a percent of GDP)
toits estimated medium-term equilibrium level. Nonetheless,
it is important to point out that the size of the necessary RER
adjustment is not significant.

Table 4A shows the results of the Equation 3 estimation. When
using the ES methodology, we see that the underlying current
account exhibits a smaller deficit than that indicated by the
medium-term equilibrium current account to GDP ratio con-
sistent with a reference volume of net foreign assets. The 0.5%
misalignment of the currentaccountwithrespecttoits estimat-
ed medium-term equilibrium level implies an appreciation of
thereal exchangerateisnecessaryinthe Dominican Republic.
This result coincides with those of the MB methodology in the
sense that the size of the required RER adjustmentis not signif-
icant. With the ES methodology, the estimated RER misalign-
ment consistent with the small countrytrade balance elasticity
withrespecttothe RERis—0.6%, indicating that with this meth-
odology the RER is below its medium-term equilibrium value
and thatanappreciation of the exchange rateis necessary. This
conclusion remainsunchanged if we take into account the oth-
er two values of trade balance elasticity with respect to the real
exchange rate.

After applying the MB and ES methodologies we obtain that
the average RERadjustment necessary for eliminating misalign-
ment is less than 1%, in absolute value. We therefore consider
that the Dominican Republic’s RER is practically aligned with
its medium-term equilibrium level.

Finally, the ERER methodology (Table 7A) shows real ex-
change rate misalignment from its estimated equilibrium val-
ueasofthesecond quarter of 2013. If the unfiltered version of
the fundamentals determining the RERis used to calculate its
equilibrium value we obtain a misalignment of 1.2%. Mean-
while, the misalignment estimation that uses the trend-cycle
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version of the fundamentalsis 2.6%. And, misalignment with
the version of the fundamentals smoothed through the HP fil-
teris—0.9%. Two of the three estimations indicate that the RER
is appreciated with respect to its estimated current equilibri-
um level, although the size of this deviation is not significant.
It is important to mention that the misalignment estimation
using the trend-cycle version of the set of fundamentals is be-
tween the smoothed-out (Hodrick and Prescott) estimation
and thatusingthe original set of fundamentals. Whileitis true
that there are no significant differences among the three RER
misalignment estimations according to the ERER approach,
we are inclined to choose the estimation obtained when using
the trend-cycle component of the set of fundamentals because
it does not smooth-out but does eliminate seasonality and ir-
regularity from the behavior of said series.

In sum, the two methodologies that aim to close the gap
between the Dominican Republic’s projected medium-term
current account and the equilibrium value of said current ac-
count indicate that the RER is practically aligned with its me-
dium-term equilibriumlevel. Moreover, the methodology that
explicitly models the current RER according to its fundamen-
tals and compares it with the RER observed in the short-run
points to a positive RER misalignment, implying the need for
adepreciation of the real exchange rate. We consider that the
RER adjustment necessary forreaching the equilibrium value
in each of the methodologies is not very significant given that
the RER misalignment obtained through the MB methodolo-
gyisestimated tobewithinarange of [-0.5%, 3.4%] if general
elasticity is used. When the IMF’s CGER elasticity is employed,
the misalignment fallswithin arange of [-1%, 7.1%]. Moreover,
if the small country elasticityis used, RER misalignment is es-
timated to be within a range of [-0.3%, 2.1%]. The misalign-
mentobtained through the ESmethodologyisestimated at—1%
when using the general elasticity, at =2% when using the CGER
elasticity, and at —0.6% when using the small country elastic-
ity. Finally, according to the ERER methodology, the RER mis-
alignment as of 2013Q2is 2.6 percent.
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5. CONCLUSION

This paper estimated the degree of misalignment of the Do-
minican Republic’s RER with respect to its equilibrium level.
Based ontheresults of employing the International Monetary
Fund’s Consultative Group on Exchange Rate Issues’ method-
ologies we can state that, both at the short-run and the medi-
um-run, the RER has no significant misalignments.

The macroeconomic balance methodology indicates that
the RERmisalignmentwith respecttoits medium-term equilib-
rium levelis estimated to be within the following range: 1%,
7.11%]; while with the external sustainability methodology
this estimation is within the range of: [-2%),-0.6%]. These two
methodologies calculate RER misalignment through the me-
dium-term misalignment of the current account to GDP ratio.
The equilibrium real exchange rate methodology estimates
RER misalignment as of the second quarter of 2013 at 2.6%. It
isimportant to point out that for the MB methodology we cal-
culate the medium-term equilibrium current account based
onapanel estimation that employs fixed effects. For the ERER
methodology we estimate a time series model that relates the
RER toits fundamentals.
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Table 4A

DOMINICAN REPUBLIC: EXTERNAL SUSTAINABILITY APPROACH

ESTIMATES

Variables Percentages
Real growth (WEO 2018) 5
Inflation (WEO 2018) 4
Reference of net foreign assets (% of GDP) -53
Underlying current account (% of GDP) -3.934
Medium-term current account norm (% of GDP) —4. 465
Misalignment (%) 0.531

Notes: WEO refers to the World Economic Outlook. In this case the medium-term
current account norm is determined coincidentally with the reference volume of
net foreign assets. Misalignment = underlying current account - medium-term
equilibrium current account.

Table 5A

DOMINICAN REPUBLIC: RER MISALIGNMENT (%) WITH RESPECT
TO ITS MEDIUM-TERM EQUILIBRIUM LEVEL. EXTERNAL
SUSTAINABILITY APPROACH

RER misalignment with respect to its medium-term equilibrium level

CGER elasticity -2. 042
General elasticity -0. 965
Small country elasticity -0. 597

Notes: Elasticities for Dominican Republic were taken from Tokarick (2010). CGER
elasticity = —0.26; general elasticity= —0.55; small country elasticity = ~0.89. Positive
RER misalignment indicates overvaluation with respect to its equilibrium level,
implying a real depreciation is necessary.
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Table 6A

DOMINICAN REPUBLIC: ESTIMATION OF THE RELATION BETWEEN
RER AND THE SET OF FUNDAMENTALS. EQUILIBRIUM REAL
EXCHANGE RATE APPROACH

Constant 5. 229
(0.233)
Government consumption (% GDP) -0. 042
(0.095)
Gross capital formation (% GDP) 0.219*
(0.071)
Trade openness -0. 295
(0. 086)
Rate of return differentials 0. 006°
(0.001)
Export growth rate 0.174°
(0.087)
Observations 81
Adjusted-R? 0.60

Notes: The dependent variable is the RER. All variables measured in logarithm.
Trade openness defined as the sum of exports and imports as a percentage of GDP.
* means significance of up to 1% and * up to 5%. Newey-West standard error in
parenthesis.

Table 7A

DOMINICAN REPUBLIC: MISALIGNMENT (IN PERCENT) WITH
RESPECT TO THE EQUILIBRIUM RER AT THE SECOND QUARTER
OF 2013. EQUILIBRIUM REAL EXCHANGE RATE APPROACH

With respect to unfiltered equilibrium RER 1.196
With respect to trend-cycle version equilibrium RER 2.595
With respect to Hodrick-Prescott filtered version -0. 942

equilibrium RER

Note: Positive RER misalignment indicates overvaluation with respect to its
equilibrium level, implying a real depreciation is necessary.
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Annex B. Sources of the Variables

Table 1B
VARIABLES OF THE MACROECONOMIC BALANCE APPROACH
METHODOLOGY
Variable Source

Current account / GDP WDI-WB

Older dependents WDI-WB

Young dependents WDI-WB

Population growth WDI-WB

Net foreign assets Updated Milesi-Ferretti and Lane
(2007) database

Investment WDI-WB

Real economic growth WDI-WB

Relative income WDI-WB

Trade openness WDI-WB

Financial depth WDI-WB

Central government balance Medina et al. (2010), WEO (IMF),
October 2013

Oil balance Medina et al. (2010), WEO (IMF),

October 2013

Notes: WDI-WB refers to the World Bank’s World Development Indicators. WEO
(IMF) refers to the International Monetary Fund’s World Economic Outlook.

Table 2B
VARIABLES OF THE EXTERNAL SUSTAINABILITY APPROACH
METHODOLOGY
Variable Source
Real economic growth WEO (FMI) October 2013
Inflation WEO (FMI) October 2013
Net foreign assets Net international investment

position of the BCRD

Notes: WEO (IMF) refers to the International Monetary Fund’s World Economic
Outlook; and BCRD to the Banco Central de la Republica Dominicana.
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Table 3B

VARIABLES EMPLOYED IN THE EQUILIBRIUM REAL EXCHANGE
RATE APPROACH METHODOLOGY

Variable Source
Government consumption BCRD
Gross capital formation BCRD
Trade openness BCRD
Real rate of return differentials BCRD, FRED
RER index IFS (IMF)

Notes: IFS (IMF) refers to the International Monetary Fund’s International
Financial Statistics; BCRD to the Banco Central de la Republica Dominicana; and
FRED to Federal Reserve Economic Data.
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