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ANNEX 1

ESTIMATION OF THE IMPACT OF THE “ FREE
TRADE AGREEMENT FOR DOMINICAN
REPUBLIC, CENTRAL AMERICA and UNITED
STATESOF AMERICA” IN THE ECONOMIC
ACTIVITY OF THE COUNTRY

. Antecedents’

In May of 2004 the Central American countries
and the United States of America, signed the Free
Trade Agreement — United States (from now on
Treaty), to which the Dominican Republic was added
in August 2004. It is foreseen that the Treaty be
enforced as of January 1, 2006.

The main objective of the Treaty, in the opinion
of the Internationa Monetary Fund —IMF-, is to
eliminate al duties and substantially reduce the non
tariff barriers among member countries, aso
stimulating the flow of commerce between their
economies.

According to the IMF, the Central American
countries and Dominican Republic, would expect to
obtain, among others, better access to their main export
markets, greater direct foreign investment and an
institutional strengthening in diverse areas regarding
commerce and investment.

The IMF adds, that if Central American countries
and the United States aready have solid commercial
and investment relationships and they enjoy
preferential access due to the fact that to the Caribbean
Basin Initiative (ICC), the Treaty is much wider and
changes the way commercia relationships are formed,
that pass from unilateral preferentia treaty defined by
the ICC to a bilateral agreement of a more permanent
character.

The application of the Treaty implies making
modifications of structural and institutional character
that will alow the consolidation of commercial
relationships with greater certainty between member

! Based on the document: Central America: World Integration and regional cooperation, IMF, W ashington, 2005.
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countries, which would help improve economic
growth.

Il. Effects of the Treaty’

The effects of the Treaty will be made more
evident in the direct foreign investment and foreign
commerce ambits and therefore, in the economic
growth of the country.

According to a study of the IMF®, using a general
balance static model computable for various countries
concludes that the exports for Centrad America to the
United States could increase by 28% after the
enforcing of the Treaty’. In that sense, it aso
concludes that the increase in the exports from the
region to the United Sates should be mainly to that
observed in the textile heading, clothing and processed
cultivation. On the other hand, the United States
International  Trade Commission®, using a genera
computable balance model for the effect, sustains that
said increase will be 12.44% during the first year the
Treaty is enforced.

According to the IMF, notwithstanding that
Centra America aready has agreements with the
United States, through the ICC ad the Generalized
System of Preferences —SGP-, the Treaty would give
new impulse to commerce, direct foreign investment
and economic growth in the region. Also, it is
expected that the Treaty will contribute to improving
the macroeconomic performance in the region, in the
measure in which its economies are integrated even
more with that of the United States; however, for the
benefits to materialize from it, like growth and
stability, the Treaty must be backed up with reforms
that strengthen the regulating entities of commerce, the
key ingtitutions, the resolution of conflicts, property
rights and labor market flexibility.

Op. cit.

Study made by: Hilaire, Alvin D. and Y ongzheng Y ang; The United States and the New Regionalism/Bilateralism. IMF Work Paper 03/206. Washington,
2003.

For example, according to the IMF the experience in Mexico regarding NAFTA, isthat the value of its exports to the United Statesincreased by more than
50% in lessthan two years after the enforcement of thistreaty.

U.S.-Central America-Dominican Republic Free Trade Agreement: Potential Economy wide and Selected Sectoral Effects. USITC Publication 3717, August
2004.
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Expected

Variable Coefficient Sign Statistical T Probability
? PIB (-1) 0.78340 + 10.3454 0.0000
? X 0.043464 + 5.4158 0.0002
?M 0.05449 + 8.1572 0.0000
? IED 0.00399 + 2.8394 0.0161
R’ 0.94573 Statistical F 47.9213
R? adjusted 0.92599 Probability 0.0000

Period: 1990-2004

On the other hand, the IMF points out that empiric
studies show that commercia opening has adirect and
positive effect on economic growth. Also, other
studies made in said organism sustain that the positive
effect of the greater commercial bonds on productivity
and the growth of investment are sustained growth
pillars. Before this scheme of possibilities, the Treaty
constitutes an opportunity of advancement in the
integration process of the region with the World
economy and the analysis of its impact must be made
through intervention of the variables that participate in
said dynamic.

A. PROBABLE EFFECT OF THE TREATY
IN THE ECONOMIC GROWTH RATE OF
GUATEMALA

In order to have an appreciation of the effect for
2006 after the enforcing of the Treaty in the economic
activity, an econometric estimation was carried out
through the Ordinary Squared Minimums (MCO, for
its acronym in Spanish) with annual observations for
the period between 1990 and 2004. The econometric
model considers the gross domestic product in real
terms a dependable variable and as independent or
explicative variables the inertia of the gross domestic
product in real terms (in other words, the dependent
variable delayed one period), the exportation and
importation of commodities and the direct foreign
investment.

The referred model can be expressed in the following
way:

DPIB = f(DPIB(-1), DX, DV, DIED)

Where:

DPIB = growth rate of thereal GDP

DPIB(-1) = growth rate of the real GDP of the
previous year

DX = growth rate of exportation of commodities

DM = growth rate of importation of

commodities

DIED  =growth rate of the direct foreign
investment.
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The results of the referred mode are shown
below.

1. Effect of the exportation of
commodities

In order to measure the effect of the exportation
increase in the growth rate of the real GDP, the
estimations of the United Sates International Trade
Comission (USITC)® and of the International Monetary
Fund (IMF)” were considered.

The USITC edtimates that the Treaty might
generate an additiona increase in the exportations of
the Central American region to the United States of
America by 12.44 percentage points in the short-term.
In the case of Guatemala, it was considered the relative
weight of the country’s exportations regarding the
region’ s (which is 27.8%). Based on this proportion, it
is considered that the additiona increase that the
exportations might register for 2006 would be of 3.46
percentage points. In that context, the impact of the
referred exportation growth in the real GDP for 2006
would be of 0.15 percentage points (0.04346 x 3.46).

On the other hand, the IMF estimates that the
Treaty might generate an additional increase in the
exportations of the Central American region to the
United Status of America of 28 percentage points in
the short-term. In the case of Guatemaa, asin the prior
period, it was considered the relative weight of the
country’s exportations regarding the region’s which is
27.8%. Considering that proportion, it is considered
that the additional increase that the country’s
exportation might register for 2006 would be of 7.78
percentage points. In that case, the impact of the
referred exportation growth in the real GDP for 2006
would be of 0.34 percentage points (0.04346 x 7.78).

2. Effect of theimportation of
commodities

Although the USITC and the IMF do not calculate
the effect of the Treaty in the growth of importation of

®  United States International Trade Commission “US Central AmericaDominican Republic Free Trade Agreement: Potential Economy wide and Selected

Sectoral Effects’, 2004.
" International Monetary Fund, Occasional Paper 243 “Central America: World Integration and Regional Cooperation”, 2005.
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commodities to the Centra American region, the
international evidence of free trade agreements
indicates that as a fact, in order to produce for export
purposes; aso bears a higher demand of importations,
due to the fact that each produced unit requires
imported components. Based on that, it is considered
that in order to obtain an approximate of said evidence,
to calculate the marginal effect of the Treaty in the
importations, it is feasible to use the additional growth
estimated for the exportations, which comes from
studies carried out by the mentioned entities (12.44
percentage points according to USITC and 28
percentage points according to IMF). It is dso
important to mention that said percentage makes
reference to the additional increase in the growth of the
total exportations, different from the marginal effect
that would be observed in each of the Treety’s signing
countries. In that case, the relative weight of
Guatemalan importations regarding the region’s total
importations was taken as a reference, which is 32.8%.
Considering the estimations of the USITC the
additional growth impact for the importations in the
real GDP for 2006 would be of 0.22 percentage points
(0.05445 x 4.09).

On the other hand, if the estimations made by the
IMF are considered, the impact of the additional
growth in the importations d the country’sreal GDP
for 2006 would be of 0.50 percentage points (0.05445
X 9.2).

3. Effect of thedirect international
investment -1ED- [Acronymsin
Spanish]

In order to estimate the additional impact on the
growth of the country’s real GDP for 2006 produced
by the IED, the experience that Mexico had with the
enforcing of the Free Trade Agreement of North
American (TLCAN) was taken as a reference, in
which, according to the IMF®, the direct foreign
investment flows were significantly increased (in about
123.0 percentage points). With this parameter, in the
case of Guatemala it was considered that the direct
foreign investment might be additionally increased in

& Ibid, Ocassional Paper 243, page 17.
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about 65.0 percentage points (nearly haf of Mexico's
experience’). In this case, the additional impact in the
country’s real GDP for 2006 would be of 0.26
percentage points (0.003984 x 65.34). Due to the fact
that there is an estimation for this case, the same is
used for the two scenarios mentioned for the other two
explicative variables.

4. Total effect

According to the results obtained, it is estimated
that for the first year of the enforcing of the Treaty
(2006), based on the estimations of its effect on the
importations of commodities and on the IED, the
following results might be obtained:

a) In the first scenario, with an additional increase of
346 percentage points in the exportations, 4.09
percentage points in the importations and 65.0
percentage points in the IED flows, the total additional
impact in the real GDP for 2006 would be of 0.63
percentage points.

b) In the second scenario, with an additional increase
of 7.78 percentage points in the exportations, 9.20
percentage points in the importations and 65.0
percentage points in the IED flows, the total additional
impact in the real GDP for 2006 would be of 1.09
percentage points.

In the mentioned context and according to the
results obtained, it is estimated that the additional
effect in the real GDP for 2006, derived from the
Treaty, might be located between 0.63 percentage
points and 1.09 percentage points.

Findly, it is important to mention that this is only
an exercise that pretends to generate an appreciation,
although imperfect due to the fact that the scarce
information and quality of the available statistics, of
the Treaty’s effects on the country’s growth rate;
however, it is important to mention that the results
obtained somehow coincide with the declarations of

®  Thisisaproxy that is based on observation of the dynamics of foreign direct investment in Mexico, before thetreaty was enforced, versusthat of Guatemala.
In effect, according to the official numbers, Mexico registered growth rates of the referred variablemuch greater to the observed in Guatemaa. For example
inthethreeyears prior to the opening of thetreaty in Mexico, the |[ED grew at an annual rate of 23%, in Guatemala said rate was 15%. Withthat, therefore,
we could say that theincreasein IED in thefirst year of the TLCAUSA, if positive, could be less to that observed in the other country.
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international experts regarding this topic. In effect,
according to said experts, due to the fact dnce the
second half of the nineties the region’s economy has
been increasing its foreign opening, a margina impact
in a short-term and the positive impacts is expected for
the first year of the enforcing of the Treaty, that will
result in the investment growth, especialy the direct
foreign investment, as a result of favorable
expectations associated with a better business climate
in the region. In that case, it could be foreseen that at
the beginning the positive impact might be derived
from the investment growth in the region, while, as the
productive structure of the region strengthens, the
foreign commerce would gradually become more
important. All of the above-mentioned would impact
each of the region’s countries, according to the celerity
in which they adopt the institutional reforms necessary
to access said benefits.
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ANNEX 2

ESTIMATION OF THE POTENCIAL PRODUCT
AND OF THE GAP OF THE PRODUCT FOR
GUATEMALA

The potentia product is defined as the higher rate
of the gross domestic product of an economy that does
not generate increases in the inflation rate. Its
estimation is important to determine the reative
position of the economy in the economica cycle, as
well as to determine the existence of inflationary
pressures in the economical system. In effect, due to
the fact that that the pressures of aggregate demand are
some of the main determiners of the price rate, the gap
of the observed product regarding its potentia rate is
one of the variables used more frequently to analyze the
inflation.

Dueto the fact that to its importance, the object of
the present analysis is to illustrate the behavior of the
potertial GDP for Guatemala and the behavior of the
gap of the product according to each of the methods
used to estimate each variable. The first method used
was based on the application of the Hodrick-Prescott
filter to the annual GDP series. This method consists of
the extraction of the permanent component of uni-
varied series in order to identify the cyclical al
component or the gap of the product. The second
method uses a production function where the main
chalenge is the construction of the capitd and work
stock series, adjusted by a quality index for each factor.
In the third method, a dstructurd mode of
autoregressive vectors, SVAR, is used, which is similar
to the one proposed by Blanchard and Quah (1989) for
the estimation of the permanent component of a time
series. Fndly, in the fourth method the Kalman filter
isused to estimate the potential GDP and the gap of the
product.

The remainder of this document consists of five
sections. From section 1 to 4 the methods used to
calculate the potential GDP and the gap of the product
are briefly explained and the results obtained from each
method are presented. Finally, in the fifth section the
results obtained from the previous sections are
analyzed, indicating the methodology used to calculate
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the potential GDP and the gap of the product in the
Semi-structural  Macroeconomic  Mode, MMS, of
inflation prognosis.

1. Estimation of the potential GDP through the
Hodrick-Prescatt filter

The Hodrick-Prescott (HP) filter is a method
widely used to estimate the long-term component or
trend of a series. For example, consider the vy, series,
which might be broken down in a trend component, y&

and acyclica component; y°so that said series might
be expressed in the following way:

Yo=Y+ Y )

g
The HP filter is the trend component, Y that is
obtained through the minimization of the cyclical
component’s variance, subjected to a penalization
because it includes fluctuations in the trend, and might
be obtained from the following minimization problem:

2

1 2
Figure 1 {ye}s = argmin 8 (o) +1 (v - vy - (v - v&)
Observed and Potential Gross Domestic Product and t=1

Gap of the product where ? is the rdaxing parameter that penalizes the

variability in the trend component. Asthe ? value is
oon 6000 higher, the variation is fewer in the trend component or
1958 so000] in the estimated HP filter. Hodrick and Prescott
propose vaues for ? equivalent to 100, 1600, and
4000+ 14400 for annua, quarterly and monthly data,

2000 respectively.

The ceiling panel of Figure 1 indicates the
estimation of the potential GDP, while the floor panel
1000 indicates the gap of the product through the application

of the HP filter for the period 1950-2004. According to
illion 50 55 60 65 70 75 80 8 90 95 00 04 this methodology, the Guatemaan economy has

Q. — oDP— POTENTIALGOP experimented a period of deceleration since 2001.
1958

2000

0

It is important to indicate that this methodology is

300 subjected to severa critics. Laxton and Tetlow (1992)
carried out a study of Monte Carlo in which they
2007 concluded that the estimated value of the potentid GDP
through this methodology is very inexact. Harvey and
Jaeger (1993) and Guay and St-Amant (1996) declared

A /\ that the information generator process, in which the HP

N A
NN \f\/\/ \/_f filter is ided, is not usual for macroeconomic time

1004

series. Butler (1996) indicates that the estimation of the
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HP filter deteriorates near the sample’s end, due to the
fact that the contemporary values obtain a weight much
higher than the values in the middle of the sample. This
is important seen from the formulation of short-term
economic policy. Nevertheless, the main advantage of
this method is the easiness of its agpplication, because
the only decision to be made is about the relaxing
parameter, ?. For that reason, this is a very common
method among many centra banks.

2. Estimation of the potential GDP through the
filter of a production function

The estimation of the potential product is aso
possible through the use and analysis of a production
function. For the case of Guatemala, the Cobb-Douglas
production function was used, in which the total
production depends on the total work and capital, as it
is represented in the following equation:

Y = AK? L®2) &)
Where:

Y : Gross Domestic Product

A Total productivity of the production factors
K : Capital stock available for the production

L : Total of hours available for the work

a : Paticipation of capitd in the total production

The total productivity of the production factors, A,
is derived from technological changes or from changes
on the worker’s training level; therefore, it cannot be
directly measured. Consequently, quality indexes were
created for the production factors (work and capital) in
order to adjust the observed amounts of said factors,
according to changes in their productivity aong the
sample period.

It is important to indicate that the data on the
capital stock was estimated based on the permanent
inventory method, applying differentiated depreciation
rates for different categories that integrate the total
capital stock. Said rates were determined according to
the expert's criteria and taking into account the

-212-



M onetary, Exchange and Credit Policy:
Evaluation to November 2005 and Proposal for 2006

international experience on this type of measurement.
Then, through implicit deflators, the data series were
brought to constant prices. On the other hand, the data
on total work was based on dtatistics of the
economically active population.

The estimation of the potential growth rate of the
product derived from this method is equivaent to the

Figure 2 agebraic sum of the growth rates of the tota
productivity of the factor, measured as the quality index
Variation Rate of the observed and potential growth rate of each factor, and of the capital and work
product and the gap of the product growth rate. Said potential growth rate as well as its
(Variation rates 1977-1999 gap is described beow.
g b
] According to Figure 2, the gap of the product

tends to reduce during the last years of the stipulated
period, which is similar to the reduction of the inflation
2 [ rate registered in the late nineties. On the other hand,
the gap is more ample during the periods where higher
inflation rates have been registered (as an example,

a 1990-91). It is important to mention that the results
4 obtained with this methodology differ from the results
1677 1980 =] 1980 1205 icge  of the methodology used before, because during the
[eFE =iaria ] greater part of the period the gap of the growth rate

o remains above its potential value.

3. Edimation of the potential GDP through a
Structural Model of Autoregressive Vectors, SVAR.

H The third method used to estimate the potential
product of Guatemalais the one proposed by Blanchard
and Quah (BQ, 1989). This methodology & based on
2 the decomposition of the time series that correspond to
sl s a0 TR 1= the GDP in atrend component, or long-term, and in an
irregular component, or short-term, based on a bi-
varied SVAR modd, the identification of which is
based on imposing long-term restrictions to the effects
of the shock on the two variables of the model, the
GDP and the unemployment rate. Particularly, it is
assumed that one of said innovations has a permanent
effect on the GDP, while the other has atemporal effect
on said variable. In this case, it is assumed that offer
shocks have a long-term effect on the product, while
the demand shocks have a short-term effect on it.
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For Guatemala, the circulating means was used, in
other words, the amount of the circulating paper money
and coins plus monetary deposits, instead of the
unemployment rate, due to the lack of periodic
information regarding this last variable. Therefore, the
estimation for the Guatemalan economy is similar to
the one carried out by Scacciavillani and Swagel (1999)
for Israel. The results of the gap of the product are
shownin Figure 3.

It is important to mention that the results obtained
from this methodology are similar to the ones obtained
through the application of the Hodrick-Prescott filter,
according to which, the economy fluctuates around its
potential rate during the analyzed period, and during
the last years of the sample the gap of the product was
above its potentia rate.

4. Estimation of the potential GDP through the
Kalman filter

The fourth method used to estimate the potential
GDP for Guatemala consisted of the application of the
Kaman filter, which consist of a process that removes
high oscillatory frequencies of a time series and that,
different from the Hodrick-Prescott filter, uses diverse
relaxing parameters during the sample period in order
to consider possible structural changes in a variable
through time. The Kaman filter for the y, variable is
caculated through the following differential equation
system:

Xig = FX +Viy

©)
4

Y, = A'X + H'X, +Ww,

Where Xt is a stochastic shock vector that follows an
autoregressive process determined by (3); F, A" and H
are parameter matrixes and x; is a vector of exogenous
or predetermined variables. On the other hand, Vi1 y W
are vectors of innovations characterized by white noise.
The Kaman filter consists of the estimation of an
optimum recursive solution based on (3) and (4),
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Figure 4
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through the sgquared minimum method. The objective
of said solution is to calculate a lineal, unbiased and
optimum estimator of the status in t based on the
information available in t-1. This methodology was
applied to the variation rate of the inter-annual GDP in
order to calculate the potential growth rate of the GDP
for Guatemala.

The results shown in Figure 4 are smilar to the
results obtained before, because the potential growth
rate significantly adjusts to the origina series,
therefore, it is more difficult to estimate the position of
the economy in the economica cycle in a stipulated
time, because the gap of said rate is very voldtile.

5. Resault Analysis and estimation of the potential
GDP in the Semi-structural M acroeconomic M odel
(MMYS)

The four methodologies used in the Banco de
Guatemala to calculate the potential GDP, which have
different results, were mentioned in the previous
sections. The results obtained through Hodrick-
Prescott filter and the decomposition of Blanchard and
Quah give similar conclusions about the economy’s
relative position regarding its potential rate. The other
two methodologies show different results. On the one
hand, through the application of a production function
in the Guatemaan economy is concluded that most of
the time the GDP remains above its potentia rate. On
the other hand, through the application of the Kalman
filter is difficult to conclude about the economy’s
position regarding its potentia rate, due to the fact that
that the filtered series significantly adjusts to the
origina series.

This diversity of results generates uncertainty
regarding the rea rate of the potential product for
Guatemala; however, it is necessary to select one of the
four mentioned methodologies to caculate this
variable, due to its importance in the decisons of the
monetary policy. This variable is a fundamental part of
the Semi-structural Macroeconomic Model (MMS)
which, with technical support from the Internationa
Monetary Fund, is being implemented by the central
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GAP OF THE TOTAL IMAE
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bank. Said mode will be implemented since 2006 and
will represent the andytical frame that will help
discuss, in a more precise and organized manner, the
implementation of monetary policy assetsto combat the
different inflationary pressures. Within the group of
macroeconomic variables that are analyzed in the MMS
is found the gap of the total gross domestic product;
this variable is divided into two components. i)
production gap of domestic demand and ii) production
gap of foreign demand. Nevertheless, due to the fact
that Guatemaads gross domestic product series has a
annua periodicity and not quarterly, as required by the
MMS, the Monthly Index of Economic Activity,
IMAE, is used as an approximation to the GDP,
trimester and non seasonal. Due to the fact that the
requirements of the MMS, said index is subdivided in
two components: i) Monthly Index of Domestic
Economicd Activity, IMAED and ii) Monthly Index of
Foreign Economic Activity, IMAEX. Therefore, in
order to obtain an estimate for the production gaps of
domestic and foreign demand, the Hodrick-Prescott
filter, described in the first section, is applied according
to the logarithm of each IMAE component. The result
provides an estimate of the potentia index of the
domestic as well as foreign economic activity, which is
subtracted from each index in order to obtain the
corresponding gap. The estimated production gaps are
shown in Figure 5.

It is important to mention that the adoption d this
methodology is due to the easiness of its application
and to its common use in several centra banks;
however, the estimated gaps only represent an
approximation to the gaps cal culated with a base on the
gross domestic product, which must replace the gaps
currently used when the information about the quarterly
product is available.
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ANNEX 3
FOREIGN IMAE
Percentage Period 1995 Q1 - 2005 Q3
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In order that the transmission mechanism might be
relevant in the monetary theory it is necessary that the
monetary policy has red effects in a short-term.
Otherwise, the dichotomy between nominal and real
variables —money neutrality- limits the objective of
macroeconomic stability pursued by the monetary
authority in order to find a strategy that guarantees a
determined inflationary rate in the long-term; however,
due to the fact that the information asymmetry, adjusted
costs or simply due to the fact that there is price
stickiness in key markets, the assets of the monetary
authority might have real effects in the short-term.

Due to the above-mentioned, it is important to
know the potentia effects of the monetary policy on the
economy, how they are produced and the magnitudes
and time intervals that are involved. Besides, it is
important to have a clear and dynamic vision of the
monetary operations in order to modify it according to
the structural changes that the economy might
experience —including technological and ingtitutional
changes, as well as changes in the monetary policy
scheme- that affect the transmission mechanism.

As it was mentioned above, the market's
imperfections limit the transmission process of the
monetary policy. Inan economy without rigidity, with
perfect information and complete financia markets, the
monetary policy would have little effectiveness in the
stabilization of the economy and, therefore, increasing

0 Bain, K.y Howells, P. (2002) “Monetary Economics. Policy and Theoretical Basis. Palgrave, New York, USA
Mies, V; Morandé, F. y Tapia, M. (2002) “Politica Monetariay mecanismos de transmisién: Nuevos Elementos paraunavigja discusion” Central Bank of
Chile, Working Papers. No. 181 (September) “Monetary Policy and mechanisms of transmission: New elements for an old discussion”
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the population’s welfare; however, due to the fact that
an economy without rigidity does not exist, the analysis
of the transmisson mechanism is very important,
because it strengthens the efficacy and efficiency of the
monetary operation, which must result in higher
welfare.

II. Channes that conform the transmisson
mechanism

The transmisson mechanism is compounded by
severd basic channels, which are not independent
among them, but they are rather simultaneous and
sometimes complementary; however, theoreticaly, it is
necessary to distinguish them in order to analyze them
appropriately, while the relative importance of each
channel or the complementariness of some of them
belong to the econometrics, because each economy has
a peculiar structure, which makes it impossible to
generalize the importance of sad channel in the
transmission mechanism.

i. Thetraditional channel of the interest rate

This is the conventiona mechanism used as a
general frame D represent the joint effect of al the
channels. This channel indicates how the central bank,
through modifications in the currency offer, causes
changes in the nomina interest rate, which due to the
fact that the presence of nomina rigidity in the
economy results in modifications of the rea interest
rate with effects upon the consumption, investment and
demand of money. At the same time, this affects the
production and price rates. The effectiveness of the
monetary policy will depend not only on the capacity to
affect the real interest rate but also on the sensibility of
the consumption, investment and demand of money
before the changes of said variable. The elasticity of the
demand added to the interest rate will delimit the
appearance, speed and intensity of the effect on the
monetary policy upon the economy. Additionaly, the
increase in the interest rate not only causes a substitute
effect that discourages the investment and
consumption, but also generates a weslth effect that
affects the debtor and creditor positions of the
economic agents.
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In the mentioned context, the effectiveness of the
monetary policy depends on how the central bank
might affect all structure of interest rates through the
management of a short-term interest rate; particularly,
those of longer terms, which are more relevant for the
decisions of investment.

The conventional monetary theory considers the
long-term interest rate as a weighted average of short-
term interest rates The propagation of policy assets
along the rate structure depends on factors such as
structures of financial markets and expectations, which
usudly identify as transmisson channels within
themselves and interact with the general mechanism.

A change of the interest rate might be interpreted
as an indicator of the monetary policy’s future behavior
and the interest rates may react in a consistent way with
that perspective. A fdl in the interest rate, for example,
might be interpreted as a factor that will increase the
inflation in the future, which will result in an increase
in the long-term interest rate, affecting the current
investment and therefore the economic growth.

ii. Theasset channel

The asset channel is based on the existence of a
group of assets that are more ample than the smple
vison of bonds and money that supports the first
transmission channel. A particular case is the monetary
focus, which establishes that the excessive attention
given to the interest rate obscures the incidence of
money on the determination of wedlth.

In general terms, it can be established that the
monetary policy not only has impact upon the interest
rates but also upon an ample group of asset prices. This
generates an additional wealth effect that strengthens
the direct effect of the interest rate upon consumption,
investment and employment. In this way, a small
change in the monetary policy might have an important
effect upon the economic activity through a significant
change in the value of an asset that represents a
significant proportion in the wedth portfolio of the
economic agents.

In normal conditions, the price of an asset must be
the result of a monetary contraction, due to the fact that
the substitution effect —less relative return of the
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interest rates- or by the contraction of the expenditure
rate of the economic agents. It is evident that the
intensity of this mechanism is related o the operation
of the remaining channels: the price of an asset will
move in a higher or lower manner depending on the
expectations of its future flows and how these are
affected by the behavior of the expected monetary
policy. The structure of the financial market and the
investment and credit options will determine how the
demand of a determined asset will fall and which will
be the dagticity of its price regarding that movement.

iii. Thefinancial accelerator

This channel is a flow of the asset channel. The
market value of a company depends on the expected
future flows and on the value of assets contained in its
portfolio, variables that might be affected by the interest
rate. Before a monetary contraction the companies value
might fal due to the fact that the balance sheet —market
value of the same- is the collatera through which it
obtains credit. The reduction of the market value
motivates the companies to acquire more risky projects —
moral risk. The problem of mora risk is combined with
the one of adverse selection in the credit application, the
companies with lower value and the ones that have their
value intact will ask, in the same way, for a credit.
Probably the banks will grant credit to companies with
lower market value and more risky loans; in other words,
to close the credit to solvent companies.

This channel explains that the effects of a
monetary contraction might increase due to the fact that
two factors. the low access that companies have when
they have a reduced balance sheet for foreign credit and
the low availability of bank credit. This phenomenon is
known in economy as “financial accelerator”.

iv. The exchangeratechannel

The exchange rate might be included as part of the
asset channel, because it is the price of a financia
asset: money from another country; however, the
exchange rate is treated as a particular channel due to
its importance as arelative price.
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The interest rate, athough ambiguous, affects the
behavior of the exchange rate. Fird, if the domestic
interest rate is higher than the international interest rate,
it will produce a capital income that generates an offer
surplus  of foreign currency, which causes the
appreciation of the exchange rate, reducing the net
exportations and consequently the aggregate demand.
Second, the increase of the interest rate causes afal in
the demand of domestic currency, resulting in the
depreciation of the exchange rate. This generates an
expangve effect due to the fact that the net exportations
increase and subsequently the aggregate demand.
Finally, the exchange rate is aso affected by the
expectations; in that case, it is expected that arisein the
interest rate increases the demand of domestic currency
due to the fact that the monetary restriction in the
current period represents alower inflation in the future.
The increase of the domestic currency demand provides
an appreciation of the exchange rate and a reduction of
the aggregate demand.

The exchange rate channel might also depend on
the characteristics of the financial market and on the
coverage dternatives offered by it. In a market with
few coverage instruments, the exchange rate changes
might have a significant impact on the companies
balance sheets, if there is undermining of currency.
When the loca residents are net debtors, an
appreciation of the exchange rate might improve the
companies balance sheets and might cause an increase
in the domestic demand.

v. Thecredit channel

The companies count on at least two financing
sources. foreign financing —bank credit- and domestic
financing —reinvestment of utilities and/or issue of
assets and bonds. The cost of foreign financing to the
company, relative to the domestic financing, will be
relevant for those that cannot obtain funds directly.

The economic theory suggests two mechanisms to
explain the connection between the monetary policy
assets and the cost: the channel of the balance sheets
and the channel of the loans of the bank system, which
means that it is necessary to distinguish between the
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effects of the companies capacity to become indebted
and the credit amount offered by banks.

vi. Channel of the economic agent expectations

The expectations are a very important channel due
to their interrelation with the other channels. For
example, in the financia sector the expectations might
produce over-reactions of the financial asset prices,
which generate wedlth effects transmitted by the
mentioned mechanisms to families, companies and
ingtitutions sponsors of the economy. To avoid these
maladjustments, the monetary policy must be
trustworthy and transparent.

The credibility of the central bank is very
important, because it helps the economic agents to
clearly evaluate the consistence of the monetary
operation. A trustworthy inflation goa implies that the
monetary policy is committed to the fulfillment of a
god, which helps the economic agents to generate
clearer and less erroneous expectations regarding the
monetary policy in the future. The structure of a rate
associated with a reduction of the policy rate, for
example, will be consistent with the fact that the
expected policy rates are coherent with the fulfillment
of the inflation god. Consequently, the behavior of the
short and long term rates will reflect that consistence.
In case the goal is not trustworthy or there is no clarity
regarding the central bank’s objective, the effect upon
the structure rate will be ambiguous and will be given
as the public infers the future assets of the centra bank.

The transparency and credibility encourage the
effectiveness of the monetary policy, because they
strengthen the central bank’s aility to persuade —the
expectations positively respond to the announcement of
the monetary authority’s objectives,, which is
particularly important within an inflation goal scheme.

I1l1. Conclusons

The economic literature indicates that the
monetary operation affects the economy’s rea sector
through several channels that constitutes the
transmisson mechanism of the monetary policy.
Knowledge of the transmission mechanism is important
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to increase the efficacy and efficiency of the monetary
operation in the fulfillment of its fundamenta
objective, which is to reach and maintain the price
stability.

In economies that implement a regimen of
inflation goals it is important to identify the channels
that integrate the transmission mechanism. Besides, the
relative weight of each channel and the speed and
magnitude that affect the real sector of the economy
must be determined.
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ANNEX 4*

nflation targeting has become an increas-

ingly popular monetary policy strategy, with

some 21 countries (8 industrial and 13

emerging market) now inflation targeters.
Other countries are considering following in
their footsteps. Yet, while there have been
numerous studies of inflation targeting in indus-
trial countries, there has been little analysis of
the effects of inflation targeting in emerging
market countries.

This chapter makes a first attempt to fill this
void. It looks at the experience of the emerging
market countries that have adopted inflation
targeting since the late 1990s, focusing both on
macroeconomic performance and the potential
benefits and costs of adopting inflation target-
ing. A new and detailed survey of 31 central
banks was conducted to support the analysis in
the chapter. Particular attention is paid to the
implications for institutional change and o the
feasibility and success of inflation targeting when
specific initial conditions, such as central bank
independence, are initially absent.

What Is Inflation Targeting and Why
Does Inflation Targeting Matter?

It is now widely accepted that the primary
role of monetary policy is to maintain price sta-
bility.! An operating definition of price stability
that is now broadly accepted has been offered
by Alan Greenspan, Chairman of the Federal
Reserve’s Open Market Committee: “[P]rice
stability obtains when cconomic agents no
longer take account of the prospective change

DOES INFLATION TARGETING
WORK IN EMERGING MARKETS?

in the general price level in their economic

decision making” (Greenspan, Testimony to

U.S. Congress, 1996). This is often thought to

correspond to an annual rate of inflation in the

low single digits.”

Inflation targeting is one of the operational
frameworks for monetary policy aimed at attain-
ing price stability. In contrast to alternative
strategies, notably money or exchange rate tar-
geting, which seck to achieve low and stable
inflation through targeting intermediate
variables—lor example, the growth rate of
money aggregates or the level of the exchange
rate of an “anchor” currency—inflation targeting
involves targeting inflation directly. The litera-
ture offers several different definitions of infla-
tion targeting.” In practice, however, inflation
targeting has two main characteristics that distin-
guish it from other monetary policy strategies.

* The central bank is mandated, and commits
to, a unique numerical target in the form of a
level or a range for annual inflation. A single
target for inflation emphasizes the fact that
price stabilization is the primary focus of the
strategy, and the numeric specification pro-
vides a guide to what the authorities intend as
price stability.

The inflation forecast over some horizon is
the de facto intermediate target of policy. For
this reason inflation targeting is sometimes
referred to as “inflation fore

t targeting”
(Svensson, 1998). Since inflation is partially
predetermined in the short term because of
existing price and wage contracts and/or
indexation to past inflation, monetary policy

The main authors of this chapter are Nicoletta Batini, Kenneth Kuttner, and Douglas Laxton, with support from
Manuela Goretti. Nathalie Carcenac provided research assistance.

ISee Batini and Yates (2003) and Pianalto (2005).

2See Bernanke and others (1999): Mishkin and Schmidt-Hebbel (2001); Brook, Karagedikli, and Scrimgeour (2002):

Batini (2004); and Burdekin and Siklos (2004).

#See, among others, Leiderman and Svensson (1995); Mishkin (1999): and Bernanke and others (1999).

* Taken from World Economic Outlook, September edition 2005.
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CHAPTER IV

Table 4.1. Inflation Targeters

DOES INFLATION TARGETING WORK IN EMERGING MARKETS?

Inflation Targeting Unique Numeric Current Inflation Forecast Publish
Adoption Date! Target = Inflation Target (percent) Process Forecast
Emerging market countries
Israel 1997.Q2 Y 1-3 Y Y
Czech Republic 1998:Q1 Y 3 (+-1) Y Y
Korea 1998:Q2 Y 2.5-35 Y Y
Poland 1999:Q1 Y 2.5 (+-1) Y Y,
Brazil 199902 Y 4.5 (+/-2.5) Y Y
Chile 1999:03 N 2-4 Y i f
Colombia 1999:03 Y 5 (+/-0.5) Y Y.
South Africa 2000:Q1 Y 3-6 Y Y
Thailand 2000:02 Y 0-3.5 Y Y
Mexico 2001:Q1 Y 3 (+-1) X N
Hungary 2001:03 Y 3.5 (+-1) Y Y
Peru 2002:Q1 Y 2.5 (+/-1) Y Y.
Philippines 2002:Q1 Y 56 ¥ ¥
Industrial countries
New Zealand 1990:Q1 Y 1-3 v i
Canada 1991:Q1 Y 13 Y Y
United Kingdom 1992:04 Y 2 Y ¥
Australia 1993:1 Y 2-3 Y Y
Sweden 199301 Y 2 (+-1) Y Y
Switzerland 2000:Q1 Y <2 ¥ Y
Iceland 2001:Q1 Y 2.5 Y Y
Norway 2001.Q1 Y 2.5 Y Y

Source: National authorities

1This date indicates when countries de facto adopted inflation targeting as defined at the beginning of this chapter. Official adoption dates may

vary.

can only influence expected future inflation.

By altering monetary conditions in response

to new information, central banks influence

expected inflation and bring it in line over
time with the inflation target, which eventually
leads actual inflation to the target.

To date, the monetary policy strategy followed
by 21 countries has these characteristics, and for
the purpose of this chapter these are treated as
inflation targeters (Table 4.1).! Defining infla-
tion targeting according to these two character-
istics makes it clear why, for example, neither
the Federal Reserve nor the Furopean Central
Bank (ECB) are considered inflation targeters:
the former lacks a numerical specification for its
price stability objective,” while the latter has tra-
ditionally given a special status to a “relerence

value” for the growth of the euro area M3 broad

money aggregate.t
Proponents of inflation targeting argue that it

vields a number of benefits relative to other
operating strategies (see, for example, Truman,

2003). The main benefits are seen as the

following.

o Inflation targeting can help build credibility and
anchor mﬂﬂﬁ(m m‘fmdn!imm more )'ap:r.'d{w and
durably. Inflation targeting makes it clear that
low inflation is the primary goal of monetary
policy and involves greater transparency to
compensate for the greater operational free-
dom that inflation targeting offers. Inflation
targets are also intrinsically clearer and more
easily observable and understandable than
other targets since they typically do not change

‘According to these criteria, Chile and Israel are not classified as having adopted inflation targeting until the
de-emphasis of their exchange rate targets, in 1999 and 1997, respectively.

3See Kohn (2003); Gramlich (2003); and Bernanke (2003).

f8ee Eumpean Central Bank (1999); Solans (2000); and Issing (2000). However, the ECB has recently de-ernphasized
the weight attached to this reference value, moving more toward a “pure” inflation-targeting regime. See European Central

Bank (2003).
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WHAT S INFLATION TARGETING AND WHY DOES INFLATION TARGETING MATTER?

over time and are controllable by monetary
means.” In this way, inflation targeting can
help economic agents better understand and
evaluate the performance of the central bank,
anchoring inflation expectations [aster and
more permanently than other strategies, in
which the task of the central bank is less clear
or less monitorable (see Box 4.1, “A Closer
Look at Inflation Targeting Alternatives:
Money and Exchange Rate Targets”).

the inflation target are limited to temporarily
higher-than-target inflation and temporarily
slower growth, as interest rates are raised to
bring inflation back to target.!!

Critics, however, have argued that inflation

targeting has important disadvantages.
¢ [Inflation targeting offers too little discretion and so it

unnecessarily restrains growth. Since the success
of inflation targeting relies on the establish-
ment of a reputational equilibrium between

o Inflation targeting grants move flexibility. Since the central bank and agents in the domestic
inflation cannot be controlled instantaneously, economy, inflation targeting can work effec-
the target on inflation is typically interpreted tively only if the central bank acts consistently
as a medium-term goal. This implies that and convincingly to attain the inflation
inflation-targeting central banks pursue the target—in other words, for inflation targeting
inflation target over a certain horizon, by focus- to work well, the central bank must demon-
ing on keeping inflation expectations at target.® strate its commitment to low and stable infla-
Short-term deviations of inflation from target tion through tangible actions. In the initial
are acceptable and do not necessarily translate phases of inflation targeting, demonstrating
into losses in credibility.” The scope for greater COmMMIlmMEnt may require an aggressive
flexibility could reduce output gap variability response to inflationary pressures, which could
(Box 4.1 looks at why some inflation-targeting temporarily reduce output. More generally,
alternatives may imply higher output costs). inflation targeting constrains discretion inap-

L]

Inflation targeting involves a lower economic cost in
the face of monetary poliey failures. The output
costs of policy failure under some alternative
monetary commitments, like exchange rate
pegs, can bhe very large, usually involving mas-
sive reserve losses, high inflation, financial and
banking crises, and possibly debt defaulis.!” In
contrast, the output costs of a failure 1o meet

propriately: it is too confining in terms of an
ex ante commitment to a particular inflation
mumber and a particular horizon over which to
return inflation to target.'? By obliging a coun-
try to hit the target so restrictively, inflation tar-
geting can unnecessarily restrain growth.!?
Inflation targeling cannot anchor expectations

because it offers too much diseretion. Contrary

"Money targets, for example, have to be reset yearly and are hard to control because shifts in money demand or in the
money multiplier impair the control of money supply and alter the long-run relationship between money and inflation.
Likewise, the control of exchange rate targets by the central bank is limited because the level of the exchange rate is ulti-
mately determined by the international demand and supply of the domestic currency vis<a-vis that of the “anchor” cur-
rency, and hence shifts in sentiment about the domestic currency can trigger abrupt changes in its relative value that
cannot be offset easily by central bank actions, Many central banks have abandoned money and exchange rate targets on
these grounds. See Box 4.1.

“The horizon over which inflation-targeting central banks attempt to stabilize inflation at target usually varies with the
types of shocks that have taken inflation away from target and with the speed of monetary transmission. See Batini and
Nelson (2001) for a discussion of optimal horizons under inflation targeting.

YUnder “full credibility,” economic agents under inflation targeting preemptively adjust their plans in the face of incipi-
ent inflationary pressures, so that the central bank has to move interest rates even less, and price stabilization comes at
even lower output gap variability costs (see, for example, King, 2005).

"The experience of Argentina in 2001 is an example of this.

The experience of South Africa in late 2002 is one such case.

#The horizon over which inflaton-targeting central banks attempt 1o stabilize inflation at target is not always specified and
varies from country to country. See Batini and Nelson (2001) for a discussion of optimal horizons under inflation targeting.

I5See, among others, Rivlin {2002) and Blanchard (2003).
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DOES INFLATION TARGETING WORK IN EMERGING MARKETS?

Box 4.1. A Closer Look at Inflation-Targeting Alternatives: Money and Exchange Rate Targets

Money and exchange rate targets are the
main alternative monetary policy strategies to
inflation targeting. Both strategies target infla-
tion indirectly, by targeting “intermediate” vari-
ables on the assumption that these are both
controllable and reliably related to the ultimate
objective of policy—inflation. This box discusses
strengths and weaknesses of these alternatives,
and offers a brief review of the historical experi-
ence of countries that have used them.!

Money Targets

In the late 1970s and 1980s many central
banks built their fight against inflation around
money targeting (Goodhart, 1989). Money
targeting involves announcing a target every
year for the growth of a monetary aggregate? on
the assumption that controlling the growth of
money gives control of inflation.” The main ben-
efits of money targets are that data on money
are usually available more rapidly than other
data—providing early information on the short-
term inflation outlook—and that the nominal
money supply may be more directly controllable
than inflation itself. A tight control of the
money stock is also largely incompatible with

Note: The main authors of this box are Nicoletta
Batini and Manuela Goretti.

IMany of the strengths and weaknesses of intermedi-
ate targets relative to inflation targeting are reflected
in the experience of the United Kingdom since World
War 1I. See Batini and Nelson (2005).

*Most definitions are country specific but money tar-
gets usually refer to slightly broader aggregates than
base money, that is, aggregates including currency in
circulation, sight deposits, and time deposits with
unrestricted access.

“This assumption finds its origins in a popular iden-
tity by Irving Fisher called the “"quantity equation” or
the “equation of exchanges.” The identity states that
the value of all economic transactions (or more gener-
ally all nominal income generated in an economy) has
to be paid with money. It follows that money in circu-
lation times money ve]o(:it}' that is, the time on aver-
age in which a unit of money is spent during a certain
period—must equal nominal income. Because of
maoney neutrality, changes in the nominal money stock
have no effect on changes in real output in the long
run but can thus affect inflation, as long as money
velocity is constant.

debt monetization, and is therefore believed to
provide some discipline over fiscal policy. In
addition, money targets typically involve little
analytical effort, requiring only yearly assump-
tions on trend real growth, trend money veloc-
ity, and the money base multiplier.

On the other hand, money targets have both
conceptual and practical shortcomings. Concep-
tually, under money targets it is more difficult to
anchor inflation expectations because money
targets introduce a second numerical target to
the ultimate target of policy, obscuring the task
of the central bank and making it harder to
monitor its performance. Money targets are
therefore particularly unsuited for countries
where the inflation record and ceniral bank
credibility are fragile. Money targets are based
on the assumptions that the central bank has full
control of the nominal money stock—that is, the
money multiplier is predictable—and that
money velocity is predictable—that is, the long-
run relationship between money growth and
nominal income growth (and therefore inflation,
for given trend real growth) is stable. In practice,
money targets were often missed, leading people
to question their usefulness as intermediate tar-
gets. The only countries that still target money
today are developing countries,* although even
there, neither the money multiplier® nor the
velocily of money appears stable over time (the
two figures show this for a selected group of
countries not on IMF programs).

Fxchange Rate Targets

There are two main types of exchange rate
targets: fixed exchange rates (currency boards,

monetary unions, and unilateral dollarization)

40f the 22 developing countries that declare them-
selves money targeters, only 9 periodically disclose
their numeric money targets. Five of these nine are on
IMF programs. However, numerous countries still
monitor money and credit aggregates as part of their
overall assessment of economic and financial market
conditions.

9The instability and unpredictability of the multi-
plier in developing countries are often a consequence
of capital flows (including aid flows), which severely
distort growth in the money base.
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WHAT S INFLATION TARGETING AND WHY DOES INFLATION TARGETING MATTER?

Money Multipliers’ Money Growth Versus Nominal Income Growth
{Percent; M1 growth on y-axis)
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and fixed-but-adjustable exchange rates (“pegs,”
including bilateral or currency basket pegs as Sources: IMF, international Financial Statistics; and IMF staff
well as constant or crawling pegs; pegs can be SR
on a point or a band target).
To various degrees, both types of exchange

rate targets involve “adopting” the monetary pol- rates are thought to offer most of the credibility
icy of another country to acquirt r,rtdibility gains associated with a fixed exchange rate, but
from a foreign source when this is not available without the inflexibility of more rigid arrange-
domestically.® Fixed-but-adjustable exchange ments (see Chapter I1 of the September 2004

World Economic Outlook). Under exchange rate
targets, the central bank’s sole task is to main-
"Monetary unions, like the European Economic and
Monetary Union, are a special category of fixed
exchange rates where groups of countries abandon

tain the value of the domestic money in terms of

another country or group of countries. In the

their national currencies to embrace a unique and col- absence of effective capital controls, capital
lective new currency. The main benefits of such unions flows have to be sterilized and domestic money
are lower currency transaction costs and the elimination expansion can only result from money expan-

of intra-union exchange rate volatility. Monetary unions,
however, imply a partial loss of monetary autonomy—as
monetary policy decisions have to be “coordinated” with
other members—and a substantial loss in seigniorage the “anchor” country. Exchange rate targets also
for some member countries. promise to reduce exchange rate volatility.

sion in the “anchor” country. eventually bring-
ing domestic inflation in line with inflation in
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Box 4.1 (concluded)

The main drawbacks of exchange rate targets
are three. First, because they imply delegating
central bank power to another country,
exchange rate targets result in losing much, if
not all, monetary autonomy—for example,
monetary instruments cannot be used for
domestic purposes. Second, exchange rate
targets can subject the central bank to spec-
ulative attacks and in exireme cases force a
parity change that might not have been neces-
sary on fundamental grounds. In addition,
because exchange rate targets create a sense
of security from currency risk, they can encour-
age unhedged currency mismatches, implying
that successful speculative attacks are often
followed by financial and banking crises and
debt defaults (Flood and Marion, 1999; Sachs,
Tornell, and Velasco, 1996). Third, the burden
of achieving the proper real exchange rate falls
entirely on the level of domestic prices, and this
is particularly costly in terms of output when
prices are sticky because then it is output that
musi adjust first.

Although fixed-but-adjustable pegs have been
popular in the past, a consensus appears to have
emerged that adjustable pegs can be dangerous
arrangements for open economies subject Lo
international capital flows (see, for instance,
Fischer, 2001). The fact that they are adjustable
makes them more prone to speculative attacks

to those who worry that inflation targeting
may be too restraining, some argue that it
cannot help build credibility in countries that
lack it because it offers excessive discretion
over how and when to bring inflation back
to target and because targets can be changed
as well.4

Inflation targeting implies high exchange rate
wvolatility. It is often believed that, because it
elevates price stability to the status of the pri-
mary goal for the central bank, inflation
targeting requires a benign neglect of the

DOES INFLATION TARGETING WORK IN EMERGING MARKETS?

because, many argue, it signals a less sirong
commitment than fixed exchange rates. About
one-half of the countries with a long-lived—that
is, five-year or longer—fixed-but-adjustable
exchange rate since 1991 were forced 1o
abandon it following a currency crisis.” Most
countries that used to have fixed-but-adjustable
exchange rates have either given up their
national currencies completely by fixing

their exchange rates (at present only seven
countries—with populations above two million
people—have a currency board)® or have moved
to inflation targeting combined with a floating
exchange rate. As discussed in the main text,
overall, the recent inflation performance of
countries with hard pegs is good, although not
as good as that of countries that have moved to
inflation targeting. In addition, the costs of pol-
icy failure are much higher, as the recent experi-
ence in Argentina has demonstrated.

7Of the remaining countries with fixed-bur-adjustable
pegs, about a half are small tourism-dependent econo-
mies and highly dependent principalities, all with popu-
lations of less than two million.

SWe consider a “de facto™ classification, based on
the methodology of Obstfeld and Rogoff (1995). On
that basis, the countries that still have a currency
board or another currency as legal tender are Bosnia
and Herzegovina, Bulgaria, Ecuador, El Salvador,
Hong Kong SAR, Lithuania, and Panama.

exchange rate. If true, this could have nega-
tive repercussions on exchange rate volatility
and growth.

® Inflation targeting cannot work in counltries thal do
not meet a stringent set of “preconditions,” making
the framework unsuitable for the majority of
emerging market economies. Preconditions
often considered essential include, for exam-
ple, the technical capability of the central
bank in implementing inflation targeting,
absence of fiscal dominance, financial market
soundness, and an efficient institutional setup

1See, for example, Rich (2000, 2001); Genberg (2001): and Kumhof (2002).
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to support and motivate the commitment to
low inflation.

Inflation Targeting: An Assessment of
the Impact

Empirical studies so far have focused primarily
on the experience of industrial economies,
because these countries, many of which adopted
inflation targeting in the early 1990s, have a
track record of sufficient length to assess the pol-
icy’s economic impact.'” These studies generally
suggest that inflation targeting has been associ-
ated with performance improvements, although
the evidence is typically insufficient to establish
statistical significance of these improvements.
No study, however, [inds that performance has
deteriorated under inflation targeting.

The lack of strong evidence from industrial
countries may reflect several factors. First, there
are only seven or eight inflation targeters to look
at, and a limited set of nontargeters to compare
them against. Second, the macroeconomic
performance of inflation targeters and non-
inflation-targeters alike improved during the
1990s for a varicty of reasons including, but not
limited to, better monetary policy—for example,
some aspects of the performance of many non-
inflation-targeters along some dimensions were
improved by preparations for entry into the
European Economic and Monetary Union
(EMU). And finally, the fact that most industrial
countries entered the 1990s with relatively low
and stable inflation makes it more difficult to
discern any incremental improvement due to
inflation targeting.

In many ways, the experience of emerging
markets offers a richer set ol data for assessing

INFLATION TARGETING: AN ASSESSMENT OF THE IMPACT

the effects of inflation targeting than that of the
imdustrial countries. The time span covered is
short—ranging from three to seven years—but
the sample of inflation targeters and suitable
comparison countries is considerably larger.
Moreover, because many emerging market infla-
tion targeters experienced relatively high levels
of inflation and macroeconomic volatility prior
to the adoption of inflation targeting, it should
be easier 1o discern the effects of inflation tar-
geting. Perhaps more crucially, looking at the
experience of emerging markets allows a check
on how inflation targeting performs during peri-
ods of economic turbulence. While the global
inflation and financial market environment has
generally been benign in recent years, a number
of emerging market inflation targeters have
been under periods of substantial stress during
the course of their inflation-targeting regimes
(for example‘ Brazil and other Latin American
inflation targeters in the early 2000s; South
Africa in late 2002; and Hungary and Poland in
the years since 2000).

For the analysis that follows, we look at
13 emerging market inflation targeters (sce
Table 4.1).' We compare them against the
remaining 22 emerging market countries that
are in the JPMorgan EMBI Index, plus seven
additional countries that are largely classified
similarly.17

It is useful to begin by reviewing the inftlation
performance of inflation targeters and non-
inflation-targeters over the past 15 years (Figure
4.1). Inflation in both groups was quite high in
the early to mid-1990s but, as of 1997, somewhat
higher for the non-inflation-targeters, which, as a
group, had already begun to disinflate by 1995.1%
Inflation fell in both inflation-targeting and non-

15See, for example, Ball and Sheridan (2003): Levin, Natalucci, and Piger (2004); Truman (2003): and Hyvonen (2004),

among others.

A part from the Czech Republic and Israel, all these countries are included in the JPMorgan Emerging Markets Bond

Index (EMBI).

"These are Botswana, Costa Rica, Ghana, Guatemala, India, Jordan, and Tanzania. We also experiment with excluding

these seven countries from the control group.

18The hypothesis put forth by Ball and Sheridan (2003) that the countries that chose to adopt inflation targeting were
those experiencing a transitory increase in inflation is broadly inconsistent with the data when the country sample is

extended to include emerging markets,
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Figure 4.1. Inflation, 1990-2004"
(Percent)

Average inflation has fallen for both inflation targeters and non-inflation-targeters
aver the past 15 years, but more so for inflation-targeting countries today.
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Sources: IMF, International Financial Statistics, and IMF staff calculations.

T Ragional average for emerging market and selected develaping countries: average
inflation rates above 40 percent and volatilities above 20 percent are not shown, to enable
clearer illustration of smaller average inflation differences in the recent past.

Rolling 1-year standard deviation of inflation

DOES INFLATION TARGETING WORK IN EMERGING MARKETS?

Table 4.2. Inflation Outcomes Relative to Target

Standard Freguency of
Deviation from Deviations?
Target (RMSE) (percent)
(percentage points)! Total Below Above
All countries 1.8 435 242 193
Stable inflation targets 1.3 322 217 106
Disinflation targets 2.2 597 277 320
Industrial countries 1.3 348 225 123
Emerging market countries 2.3 h22 259 262

Source: Roger and Stone (2005).

"Inflation outcome relative to target or center of target zone ranges.
Equally weighted averages of corresponding statistics for individual
countries in relevant groups. Individual country statistics are based on
monthly (quarterly for Australia and New Zealand) differences between
12-month inflation rates and centers of target ranges.

Z|nflation outcomes relative to edges of target ranges.

inflation-targeting countries—but even into
2004, a sizable “wedge” of roughly 3% percent-
age points remained. Such a wedge reflects the
success of most inflation targeters in keeping
actual inflation, on average, close to target,
although target misses have occurred, especially
for disinflating countries, where target misses
have tended to be larger and more frequent
than in countries with stable inflation targets
(Table 4.2; and Roger and Stone, 2005).

To look at the experience in more detail, we
now turn to the economic performance of
inflation-targeting countries before and after
adopting inflation targeting relative to the
performance of non-inflation-targeters. This
approach raises the issue of what to use as the
“break date™ for non-inflation-targeters: while no
partitioning of the sample is perfect, we follow
Ball and Sheridan (2003) in using the average
adoption date for the inflation targeters
(1999:Q4) for this purpose (in practice, dates
range from 1997:Q2 to 2002:Q1). Other parti-
tions of the sample are also considered and, as
reported below, yield very similar results.

As shown in the first panel of Figure 4.2, the
level and volatility of inflation prior to the adop-
tion of inflation targeting are, for many coun-
tries in the sample, quite high and variable
(Figure 4.2). The convergence to low and stable
inflation after adoption is striking: in 2004 all
countries were clustered in the 1-7 percent
range, with a maximum standard deviation of
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Table 4.3. Baseline Results

Variables IT Dummy Variable
CPlinflation -4.820**
\olatility of GFI inflation -3.638**
\olatility of real output growth —0.633
Volatility of output gap -0.010**

Sources: IMF, /nternational Financial Statistics; and IMF staff
calculations.

Note: One, two, and three asterisks denote statistical significance
at the 10, 5, and 1 percent level, respectively.

2 percent. The non-inflation-targeters also show
improvement along both dimensions, and many
succeeded in stabilizing inflation at low levels;
but as a group, they do display less strong con-
vergence than the inflation targeters, with many
continuing to experience relatively high and
volatile inflation. For real output growth and
volatility, the pattern is less clear: abstracting
from one or two outliers, output volatility is gen-
erally lower in the “post™ period for both groups,
with little change in average growth rates.

A more formal statistical analysis, along the
lines proposed by Ball and Sheridan (2003), gives
very similar results (see Appendix 4.1 for details
of this analysis). Underlying the analysis is the
assumption that some gauge of macroeconomic
performance—call it X—depends partly on its
own past history, and partly on some underlying
mean value of the variable in question. In the
case of the inflation rate for inflation targeters,
this mean should, of course, correspond to the
inflation target; for other countries, this would
simply be the “normal” level of inflation to
which observed inflation reverts.

The results reaffirm the descriptive statistics
and the visual impression [rom the plots: inflation
targeting is associated with a significant 4.8 per-
centage point reduction in average inflation,
and a reduction in its standard deviation of
3.6 percentage points relative to other strategies
(Table 4.3)." The standard deviation of output

19T his finding is at odds with arguments raised by
Kumbhof (2002); Genberg (2001); and Rich (2000),
among others, that inflation targeting is oo soft or oo
discretionary to actually enable central banks to reduce
inflation on a durable basis.

INFLATION TARGETING: AN ASSESSMENT OF THE IMPACT

Figure 4.2. Inflation and Growth Performance’
(1985-2004; percent; average on x-axis)

Qver the past 15 years, there is a stronger convergence to low and stable inflation for
inflation targeters than non-inflation-targeters. Growth performance is also more

homogeneously better for inflation targeters.
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Table 4.4. Baseline Model Robustness Checks Using Different Classifications

World Bank
Classification
World Bank by Foreign
Classification by Income Indebtedness
No low- No lower-middle- No severely Emerging EMBI
Variables income country income country indebted country Markets Classification

T Dummy Variable

CPI inflation -h.025** -9.406" -3.820** -4.972** -4.6063"~
Volatility of CPI inflation -4.138** —-4.209 -1.842 -4.828"* -3.950**
Volatility of real output growth -0.898 -3.128° —0.435 —1.235 —0.937

Volatility of output gap =0.012** =0.024** -0.009 -0.014** =0.012**

Sources: IMF, International Financial Statistics; JPMorgan Chase & Co.; national sources; World Bank; and IMF staff calculations.
Note: One, two, and three asterisks denote statistical significance at the 10, 5, and 1 percent level, respectively.

is also slightly lower for the inflation targeters,
and the difference from the comparison group
of non-inflation-targeters is statistically signifi-
cant at the b percent level. Thus, there is no
evidence that inflation targeters meet their
inflation objectives at the expense of real output
stabilization.*!

Next, we examined how sensitive the results
are to (1) the way the sample was partitioned
into “pre” and “post” periods; (2) the exclusion
of countries whose inflation was high in the
“pre” period; (3) the exclusion of “low-income™
countries or of both these and countries that
are not “upper-middle-sincome” according to the
World Bank classification by income; (4) the
exclusion of the seven non-inflation-targeting
countries not included in the [PMorgan EMBI;
(5) the exclusion of countries that are severely
indebted according 1o the World Bank classifica-
tion of country external indebtedness; (6) the
exclusion of countries with an exchange rate
peg in the “post” period; and finally, (7) differ-
ent degrees of fiscal discipline among countries.

(Appendix 4.1 describes the controls and the
alternative sample partitioning schemes that
were used, reporting all the associated results.)

None of these modifications significantly alters
the baseline results reported above. As shown in
Tables 4.4 and 4.5, inflation targeting continues
to be associated with a statistically significant
larger reduction in the level and standard
deviation of inflation relative to other regimes;
ane with little or no effect on the volatility of
output.?! The main results of the analysis, there-
fore, appear to be quite robust, even when the
improvement in fiscal performance in the post-
mflation-targeting period is accounted for.
Interestingly, inflation targeting seems to out-
perform exchange rate pegs—even when only
successiul pegs are chosen in comparison.

The result that inflation targeting improves
inflation performance more than other regimes
is in a sense unsurprising, as the control of infla-
tion is, after all, the central bank’s overriding
medium-term objective. An interesting question
is how performance compares in other dimen-

20T his result suggests that concerns raised by, among others, Friedman (2002); Baltensperger, Fischer, and Jordan
(2002): Meyer (2002); Rivlin (2002): and Blanchard (2003), that inflation targeting is too rigid and constrains discretion
inappropriately at the expense of the rate or variability of economic growth may be unwarranted, at least for emerging
markets.

“!nflation targeting advantages relative to other non-inflation-targeting strategies are robust independent of the controls
used. However, countries with an initial level of inflation above 40 percent show a relatively smaller reduction in inflation
and inflation volatility between the pre- and the postinflation-targeting-adoption periods. We also find that when severely
indebted countries are excluded, inflation targeting still implie: stically significant macroeconomic improvements rela-
tive to not having inflation targeting, although the reduction in inflation volatility and output gap volatility is no longer
statistically significant.
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Table 4.5. Baseline Model Robustness Checks by Date and Control Variables

Different Dates

Actual dates for
non-inflation-
Starting targeters;  Time periods
date: starting date = 1994-96 vs.

Gontrol Variables
Fiscal discipline Inflation
Debt/GDP  Debt/GDP Pre-inflation

Exchange
Pre-inflation rate

Variables 1990 1985 2002-04 (pre)!  (change)23 >40 percentt  >100 percent® regime pegs
T Dummy Variable T Dummy/Control Variables
CP! inflation -4.818** -6.519"** -4520*** =5254*** =5910** -4.411""/10.036** -4.758"* -5.829*"
Volatility of CPI inflation -3.636**  -4.159***  -2.358** -3.461** -4.084** -3.498**/7.695** -3.631*" -3.835**
Wolatility of real
output growth -0.653 -1.221 -1.030 -0.595 -0.868 -0.649/2.650**  -0.633 -0.751
Volatility of output gap  -0.009**  -0.013** -0.010* -0.010**  =0.011** -0.011**/0.015** -0.010** -0.013**

Sources: IMF, Infernational Financial Statistics; national sources; and IMF staff calculations.
Note: One, two, and three asterisks denote statistical significance at the 10, 5, and 1 percent level, respectively. Control variables missing when not

significant.
1Debt in percent of GDP prior to adoption of inflation targeting.
2Difference between current and pre-adoption debt in percent of GDP.

3The sample does not include Argentina and China because fiscal changes in these countries were many times larger than the average in non-inflation-
targeting countries, and were, therefore, biasing the results (showing when included that an improvement in the fiscal stance worsens inflation expectations).

“Period average inflation prior to adoption of inflation targeting above 40 percent.

5Period average inflation prior to adoption of inflation targeting above 100 percent.

sions that are not directly related to inflation per
se, including survey-based inflation expectations,
their volatility, nominal exchange rate volatility,
foreign reserves volatility, and real interest rate
volatility. Finally, inflation-targeting performance
was checked with respect to a proxy for the
probability of exchange rate crises, using the
“exchange market pressure” index based on the
seminal work by Girton and Roper (1977) and
developed by Eichengreen, Rose, and Wyplosz
(1994, 1995).

Using the same statistical framework as before,
inflation targeting leads to a reduction in the
level and volatility of inflation expectations,
along with inflation itself (Table 4.6). This con-
firms the notion that inflation targeting has an
advantage over other regimes at anchoring
expectations and building credibility on a more
durable basis, even if in emerging markets infla-
tion targets are missed more—and more often—
than in industrial countries. In the sample used
here, the fiscal position before inflation targeting
adoption or the absence of fiscal improvement

after adoption does not seem to affect the ability
of inflation targeting to deliver lower or more
stable inflation (or inflation expectations) rela-
tive to other strategies.*” Nominal exchange
rate volatility is lower, relative to non-inflation-
targeters, as is the standard deviation of the real
interest rate and the volatility of international
reserves.?d Interestingly, there is evidence at the
b percent level that inflation targeting is associ-
ated with a lower probability of crises, perhaps in
part reflecting the greater de jure—if not de
facto—flexibility of the exchange rate regime.
The conclusions of this analysis are subject to
two important caveats. First, although the suc-
cess of inflation targeting in emerging markets
to date is encouraging, the time elapsed since
they adopted inflation targeting is short. This
makes it hard to draw definite conclusions about
the effects of inflation targeting. Nevertheless,
the observed similarities in the behavior of
inflation expectations in emerging market and
industrial country inflation targeters over a com-
parable post-inflation-targeting time span bodes

22An event study by Celasun, Gelos, and Prati (2004) over time samples predating the adoption of inflation targeting has
found that fiscal improvements may have helped lower inflation expectations in some emerging market countries.

“*Exchange rate volatility in inflation-targeting countries is still lower than in non-inflation-targeting countries even when
countries with exchange rate targets are dropped from the non-inflation-targeting control group.
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Table 4.6. Baseline Model Robustness Checks: Additional Performance Indicators

Actual Dates for
Non-Inflation-  Time

) Targeters Peariods Fiscal Discipline Inflation Exchange
_ Starling Dale gtarting Date: 1994-96 vs. DebtGDP DebyGDP Pre-Inflation  Pre-Inflation Rate
Variables 1985 1990 1985 2002-04 (pre)'  (change)2® >40 percent® >100 percentd Regime Pegs
IT Dummy Variable IT Dummy;/Control Variables
5-year m forecastd =2672" 267" =3err =297 -2.906"" -2901*" —2,578** -2.726"" 1741
Volatility of 5-year n -2076™ -2.076"" -1330""  =1.A7"" -1.840" -1.755™* -1.766™" =2108*" -1491""

forecast
6-10-year n forecast -2.185** -2.185** -2.558** -2.184 -2.203*  -2.404* -2.085** -2.146*  -1.592*
Volatility of 6-10-year — -1.737*** -1.73r*** -1.232** -1596** -1.350**/ -1.548*** -1.645**" -1.704** -1.67¥5*

n forecast 0.018***
Exchange market -0.340** -0.327* -0.330 -0494*  -0.328** -0.384** —0.339** -0.340* -0.519***/
pressure index -0.433*
Exchange rate volatility -11.090*  -11.107** -9.303 -3.654 -9.510** -7.958" -9.721* -11.927*  -13.240"*
Reserves volatility -16.333*** -16.384*** -21.945*** -14770** -15458"* -20.886***/ -16.072*** -16.328*** -20.109***
0.186**
Volatility of real -5.025*** -5.025** -4695*** -3.020** -4.985** -6.186** -5.129**/ -5.019** -5817**
interest rate 8.790%

Sources: IMF, International Financial Statistics; national sources; and IMF staff calculations.

Note: One, two, and three asterisks denote statistical significance at the 10, 5, and 1 percent level, respectively. Gontrol variables missing when not
significant.

'Debt in percent of GDP prior to adoption of inflation targeting.

2Difference between current and pre-adoption debt in percent of GDP.

3The sample does not include Argentina and China because fiscal changes in these countries were many times larger than the average in non-inflation-
targeting countries, and were, therefore, biasing the results (showing when included that an improvement in the fiscal stance worsens inflation expectations).

“Period average inflation prior to adoption of inflation targeting above 40 percent.

9Period average inflation prior to adoption of inflation targeting above 100 percent.

bn refers to CPI inflation.

Do “Preconditions” Need to Be Met

well for what may lie ahead for emerging market

inflation targeters (see Box 4.2).

Second, in the absence of a counterfactual, it
is difficult to resolve delinitively whether infla-
tion targeting is “causal” in generating the
observed benefits. In many cases the adoption
of inflation targeting coincided with the passage
of significant reforms of countries” central bank-
ing laws in the early 1990s, which might be
interpreted as the manifestation of a shift in
preferences toward lower inflation. The fact
that these banks stifl felt the need to install a
new monetary framework, however, suggests
that change of heart is not enough without a
framework that allows the central bank to follow
through on that intention.

Before the Adoption of Inflation Targeting?

As noted above, an oft-heard objection to
inflation targeting is that it is costly in terms
of institutional and technical requirements,
making the framework unsuitable for some
emerging market economies. The most detailed
exposition of this point was made in Eichen-
areen and others (1999), who argued that tech-
nical capabilities and central bank autonomy
were severely lacking in most emerging market
economies (including several that subsequently
adopted inflation targeting).** Such countries,
the argument goes, would be better off sticking
with a “conventional” policy framework, such
as an exchange rate peg or money growth

#Others who stressed the coneeptual relevance of “preconditions” include Agénor (2002); Stone and Zelmer (2000);
Carare, Schaechter, and Stone (2002): Khan (2003); and the May 2001 World Economic Owllook. More neutral or benign
views on the conceptual relevance of “preconditions” can instead be found in Truman (2003); Jonas and Mishkin (2005);

Debelle (2001}); and Amato and Gerlach (2002).
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Box 4.2. Long-Term Inflation Expectations and Credibility

All of the countries that have adopted infla-
tion targeting have had some experience with
high inflation, and the move to an inflation tar-
geling regime was seen as an important step 1o
anchor inflation expectations durably once a
track record had been established. Indeed, when
an inflation targeting regime becomes credible,
measures of long-term inflation expectations
should become better anchored to the target,
and the inflation premium embodied in long-
term bond vields should become less sensitive 1o
economic news about near-term inflation devel-
opments. So what have been the experiences
thus far in inflation-targeting countries, and how
do they compare with non-inflation-targeting
countries? This box reviews some existing
empirical evidence that is based on advanced
economies and then extends some of this analy-
sis 1o a group of emerging market economies.

Recent evidence reported by Levin, Natalueci,
and Piger (2004) shows that long-term inflation
expectations have become better anchored in
inflation-targeting countries that have a well-
defined point target for inflation and have
established a track record achieving results.
Using data on consensus inflation forecasts from
Consensus Economics, Levin, Natalueci, and
Piger show that long-term inflation expectations
(6-10 years in the future) for a group of five
inflation-targeting countries (Australia, Canada,
New Zealand, Sweden, and the United Kingdom)
have become delinked from actual inflation out-
comes, while there is evidence that they still
respond to actual outcomes in the United States
and the euro area.

Similar findings were obtained by Giirkaynak,
Sack, and Swanson (2005), who argue there is
“excessive” volatility in the forward-yield curve in
the United States because the Federal Reserve
does not have a numerical objective for inflation
to help tie down long-term inflation expecta-
tions. In particular, Giirkaynak, Sack, and

Swanson show that long-term forward yields in

Note: The main authors of this box are Manuela
Goretti and Douglas Laxton,

the United States respond “excessively” to eco-
nomic news, including surprises in the Federal
Reserve's funds rate, which market participants
interpret as signals about the Federal Reserve's
long-term inflation objectives. To contrast their
results with an inflation-targeting country,
Girkaynak, Sack, and Swanson show that such
“excess” sensitivity in long-term inflation expec-
tations does not exist in the United Kingdom
after the change in their regime in May 1997,
which specified a 2.5 percentage point target for
inflation and assigned instrument independence
to the Bank of England.! Indeed. following the
changes in the United Kingdom's monetary
framework in May 1997, there was a dramatic
reduction in long-term inflation expectations
(see the figure). The inflation premium on
long-term bonds fell in line with the target
within a few months and has remained within

I percentage point of the target ever since. This
is in sharp contrast to the period preceding May
1997, when long-term inflation expectations
were systematically above both the target range
for inflation and actual inflation outcomes.

The experience in the United Kingdom
shows how a significant change in fundamentals
(central bank instrument independence and
a well-defined point target) can have a large
and durable effect on anchoring inflation
expectations. The experience of other advanced
inflation-targeting countries, which had well-
defined point targets and central bank inde-
pendence at the time of announcing their
inflation-targeting regimes, shows that long-term
inflation expectations were anchored more
slowly for the early adopters (Canada, New
Zealand, and Sweden) than for the later
adopters (Australia, Switzerland, and Norway).

IThe point target was revised in January 2004 and
is now expressed in terms of the Harmonized Index
of Consumer Prices (HICP), which has been set at
2.0 percent. The Bank of England reported at the
time that this would be consistent with a target of
2.8 percent expressed in terms of the Retail Price
Index (RPI), which is the index that is used for
indexed bonds.
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Box 4.2 (concluded)

United Kingdom: Retail Price Index Inflation
Expectations 10 Years Ahead'
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The definition and magnitude of the target changed in January
2004, tis now set at 2.0 percent and is expressed in terms of the
year-on-year percent change in the HICP (Harmonized Index of
Consumer Price). This is consistent with an estimata of 2.8 percent
for the RPI (Retail Price Index), which is the definition used for the
indexed bonds

There are two potential explanations for this.
First, as experience with the regime grows and
becomes better understood by the public and
bond-market purtj(‘ipants, it may take less time
to establish a track record and for the inflation
target to become a focal point for long-term
inflation expectations. Second, it may take less
time in cases where a country has already
established a reasonable track record in deliv-
ering low inflation before it announces an
mflation-targeting regime (for exa_mple,
Switzerland).

What does the evidence say for less advanced
countries and how do inflation-targeting coun-
tries compare with non-inflation-targeting coun-
tries? Since measures of long-term inflation

DOES INFLATION TARGETING WORK [N EMERGING MARKETS?

Standard Deviation of Revisions in Long-Term
Inflation Forecasts

(Sample 2003:03-2005:02)
Inflation- Non-inflation-
Targeting targeting
All emerging market 0.33 2.19
Eastern Europe 0.38 1.09
Asia 0.27 0.59
Latin America 0.34 4.8

Source: Consensus Economics.

expectations derived from bond markets typi-
cally do not exist, we follow Levin, Natalucci,
and Piger and turn to data on long-term infla-
tion forecasts (6-10 years ahead) provided by
Consensus Economics, which covers 10 inflation-
targeting and 9 non-inflation-targeting coun-
tries.? First, revisions in long-term inflation
forecasts (610 years) are much smaller in
inflation-targeting countries than in non-
inflation-targeting countries and this is true if
one looks at the sample of countries as a whole
or breaks the sample on a regional basis (see
the first table). Second, with the exception of
Colombia, long-term inflation expectations have
fallen within the announced bands for each
country since the second quarter of 2002, and
they have become more tightly anchored to the
midpoints of the target bands or ranges since
then.” Third, there is no evidence over the past
two years that revisions in long-term inflation
expectations in the group as a whole have
responded to changes in either actual inflation
or Levin, Natalucci, and Piger’s three-year moy-

The inflation-targeting countries covered in the
surveys by Consensus Economics are Brazil, Chile,
Colombia, Czech Republic, Hungary, Korea, Mexico,
Peru, Poland, and Thailand, while the non-inflation-
targeting countries are Argentina, China, India,
Indonesia, Malaysia, Russia, Turkey, Ukraine, and
Veneruela.

Hnflation expectations data derived from indexed
and conventional bonds suggest that long-term infla-
tion expectations have become more firmly anchored
to the target in Colombia than what is suggested by
the survey data.
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Pooled Regression Estimates of the Effects
of Inflation on Revisions in Long-Term
Inflation Forecasts

(Sample 2003:02-2005:Q2)

Inflation- Non-inflation-
Targeting targeting

Year-on-year inflation 0.03 (t=0.89) 025 (t=23.48)
Trend inflation 0.04 (t=0.55)  0.01 (t=0.13)

Sources: Gonsensus Economics, and IMF, International
Financial Statistics.

Note: Estimation methodology based on Levin, Natalucei,
and Piger (2004). Estimates obtained from STATA with robust
standard errors.

ing average measure of trend inflation (see the
second table). By contrast, for the sample of
nine non-inflation-targeting emerging market
countries covered by Consensus Economics, the
revisions in long-term inflation expectations are
significantly and highly correlated with infor-
mation about recent inflation developments.
Indeed, unlike Levin, Natalucci, and Piger’s
findings for advanced non-inflation-targeting
countries, which showed that revisions in long-
term inflation expectations depend significantly
on a trend measure of inflation, these resulis
suggest that long-term inflation expectations in
less-advanced non-inflation-targeting countiries
are far from being firmly anchored and depend

targeting. Such “preconditions” fall into four
broad categories.

Institutional independence. The central bank must
have full legal autonomy and be free from fiscal
and/or political pressure that would create
conflicts with the inflation objective.

A well-developed technical infrastructure. Inflation
forecasting and modeling capabilities, and the

data needed to implement them, must be
available at the central bank.

Eeconomic structure. For effective inflation con-
trol, prices must be fully deregulated, the
economy should not be overly sensitive to

strongly on revisions in actual headline infla-
tion.! While the sample is too short to make
claims about individual experiences of these

10 inflation-targeting countries, or to distinguish
between point targeters and range targeters, it is
interesting that these data for emerging market
economies are not inconsistent with the evidence
for advanced economies, which suggests that,
over time, long-term inflation expectations may
become better anchored in inflation-targeting
countries than in non-inflation-targeting
countries.

“The key results are robust when Argentina and
Venezuela are removed from the sample of non-
inflation-targeting countries. However, in this case
revisions in long-term inflation expectations depend
significantly on both measures of inflation. In addi-
tion, when trend inflation is dropped from the regres-
sion for inflation-targeting countries, it remains the
case that the parameter estimate is insignificant on
actual inflation. As indicated earlier, measures of infla-
tion expectations for Colombia derived from yields on
conventional and indexed bonds suggest that long-
term inflation expectations have become anchored to
the target, while significant differences exist from the
estimates derived from the survey data. Eliminating
Colombia from the sample of inflation-targeting coun-
tries reduces both the magnitude and the significance
of the parameters on the inflation variables.

commodity prices and exchange rates, and

dollarization should be minimal.
® A healthy financial system. To minimize potential

contlicts with financial stabilization objectives

and guarantee effective monetary policy trans-
mission, the banking system should be sound,
and capital markets well developed.

To assess the role of “preconditions” for the
adoption of inflation targeting, a special survey
was conducted through a questionnaire com-
pleted by 21 inflation-targeting central banks,
and 10 non-inflation-targeting emerging market
central banks.?» The version of the survey given

“'These included Botswana, Guatemala, India, Indonesia, Malaysia, Pakistan, Russia, Tanzania, Turkey, and Uruguay.
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Table 4.7. Baseline Model Robustness Checks: Preconditions and Current Conditions
{1 = best current practice}

Non-inflation-targeters

Inflation Targeters Emerging markets
Emerging markets Industrial countries Pre-adoption of
Pre-adoption Current  Pre-adoption  Current  current regime  Gurrent
Technical infrastructure 0.29 0.97 0.74 0.98 0.51 0.62
Data availability 0.63 0.92 0.84 0.94 0.65 0.70
Systematic forecast process 0.10 1.00 1.00 1.00 0.60 0.80
Models capable of conditional forecasts 0.13 1.00 0.38 1.00 0.28 0.35
Financial system health 0.4 0.48 0.53 0.60 0.40 0.49
Bank regulatory capital to risk-weighted assets 0.75 1.00 0.75 1.00 0.711 0.86
Stock market capitalization to GDP 0.16 0.21 0.28 0.44 0.16 019
Private bond market capitalization to GDP 0.10 0.07 0.40 0.31 0.29 0.20
Stock market turnover ratio 0.29 0.22 0.28 0.35 0.37 0.45
Currency mismatch 0.92 0.96 1.00 1.00 0.67 0.97
Maturity of bonds 0.23 0.43 0.46 0.52 0.18 0.29
Institutional independence 0.59 0.72 0.56 0.78 0.49 0.64
Fiscal obligation 0.77 1.00 0.75 1.00 0.50 0.70
Operational independence 0.81 0.96 0.63 1.00 0.70 1.00
Central bank legal mandate 0.50 0.62 0.16 0.44 0.40 0.55
Governor's job security 0.85 0.85 1.00 1.00 0.80 0.80
Fiscal balance in percent of GDP 0.48 0.47 0.45 0.78 0.38 0.42
Public debt in percent of GDP 047 0.47 0.53 0.54 0.35 0.46
Central bank independence 0.26 0.64 0.44 0.72 0.32 0.55
Economic structure 0.36 0.46 0.47 0.55 0.55 D.44
Exchange rate pass-through 0.23 0.44 0.31 0.50 0.33 0.42
Sensitivity to commaodity prices 0.35 0.42 0.44 0.56 0.67 0.55
Extent of dollarization 0.69 0.75 1.00 1.00 0.63 0.60
Trade openness 0.18 0.21 0.13 0.16 0.56 0.19

Sources: Arnone and others (2005); IMF, Global Financial Stabifity Report; IMF, International Financial Statistics,; national sources; OECD;
Ramén-Ballester and Wezel (2004); World Bank, Financial Structure and Economic Development Database; and IMF staff calculations.

to inflation-targeting central banks focused place prior to the adoption of inflation target-
particularly on how policy was formulated, ing, although—unsurprisingly—industrial econ-
implemented, and communicated—and how omy inflation targeters were generally in better
various aspects of central banking practice had shape than emerging market inflation targeters
changed both during and prior to the adoption at least in some dimension (Table 4.7).
of inflation targeting.*® Survey responses were ® [nstitutional independence. Most of the central
cross-checked with independent primary and sec- banks enjoyed at least de jure instrument inde-
ondary sources, and in many cases augmented pendence at the time of inflation-targeting
with “hard” economic data (see Appendix 4.1). adoption.?” However, survey responses—
Overall, the evidence indicates that no infla- corroborated by consulting the relevant central
tion targeter had all these “preconditions” in bank laws—indicate that only one-fifth®® of the

“The version for non-inflation-targeters was similar in all respects, but focused on change before and after the current
maonetary regime.

“IInstrument independence, which allows the central bank full control over the setting of the policy instrument, is by far
the more important criterion of central bank independence. Goal independence, or the ability of the central bank to set
macroeconomic objectives unilaterally, is rare, even among industrial country central banks, where these goals are typically
determined by the elected government or through consultation between the central bank and the government. See
Debelle and Fischer (1994),

2¥This overall picture is borne out by broader measures of central bank independence, notably by indices prepared by
Arnone and others (2005}, based in turn on the methods of Grilli, Masciandaro, and Tabellini (1991).
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emerging market inflation targeters contempo- data availability relative to industrial country
raneously satisfied other key indicators® of mflation targeters.
independence at adoption, and thus can be e Fconomic structure. Results from the survey indi-
characterized as having adopted inflation tar- cate that none of the inflation targeters enjoyed
geting under a very high degree of legal auton- ideal economic conditions at the time of adop-
omy.# Of course, it is possible that even legal tion. Countries were all sensitive to changes in
provisions designed to shield the central bank exchange rates and commodity prices when
from pressures to monetize might be over- they adopted inflation targeting, and although
whelmed by a dire fiscal imbalance. Data sug- dollarization was not an issue for industrial
gest that inflation targeters faced a wide variety inflation targeters, the evidence on dollariza-
of fiscal conditions at the time of inflation tion from the survey and data collected in
targeting adoption. Israel and the Philippines, Ramon-Ballester and Wezel (2004) indicates
for example, had high ratios of public debt to different degrees of dollarization across emerg-
GDP and large [iscal deficits, while Chile was in ing market inflation targeters—Peru ranking as
good fiscal shape. The emerging market infla- the most dollarized inflation targeter.”? Last but
tion targeters did, however, tend to have some- not least, the survey indicates that the con-
what higher public debt levels than the sumer price index in a number ol inflation-
industrial country inflation targeters. targeting countries included at the time of

o Technical infrastructure. Central bank survey adoption (and in most case still includes) a
responses indicate that the majority of indus- significant share of administered prices.
trial country and emerging market inflation ® Healihy financial and banking system. At adop-
targeters started with little or no forecasting tion, most inflation targeters scored relatively
capability and no forecasting model at all; and poorly in this area, looking at indicators such
when a small model was available, most central as the risk-weighted capital adequacy ratio,
banks report that it was not suitable to make measures of financial market depth (ratio of
forecasts conditional on different assumptions stock market capitalization to GDP, ratio of
for the monetary policy instrument.?! In addi- private bond issnance to GDP, stock market
tion, although industrial country inflation tar- turnover, and the maximum maturity of
geters often had some sort of systematic actively traded nominal bonds, either govern-
forecast process in place, most emerging mar- ment or corporate), and the extent of banks’
ket inflation targeters did not. Likewise, data foreign currency open positions.
availability at the time of adoption of inflation The fact that none of today’s inflation
targeting was not ideal, with emerging market targeters—either individually or on average—
inflation targeters again at a disadvantage on had strong “preconditions” suggests that the

“These include (1) freedom from any obligation of the central bank to purchase government debt, thus preventing mon-
etization; (2) a high degree of job security for the central bank governor (specifically, a fixed term and provisions that allow
him or her to be fired only with cause); (3) whether the central bank operates under an “inflatton-focused”™ mandate in which
inflation [price ﬂtability} is the sole stated n‘t)jet'.r.ive: or, if other c)l;j(—!(‘.ti\’es are spe(:iﬁed‘ the inflation gc)a.l takes pl'(-:l_'eden(‘.e,

071 is also worth noting that legal autonomy was sometimes granted concurrently—or, in one case, after—the adoption
of inflation targeting, Many of the central banks in our sample achieved greater independence in the early 1990s (see

Jacome, 2001, for a survey of developments in Latin America). Korea and Hungary, on the other hand, became fully inde-

pendent just as inflation targeting was being adopted, suggesting a recognition of the close connection between the two.
The Central Bank of Thailand, which adopted inflation targeting in 2000, continues to operate under a charter from 1942
that says alimost nothing on issues of monetary autonomy—although a new central bank law is reportedly under
consideration by the Thai parliament

“I'The exceptions are Canada, Sweden, and the United Kingdom among industrial countries, and Poland and South
Africa among emerging markets,

#These data are broadly in line with those by Reinhart, Rogoff, and Savastano (2003).
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absence of these “preconditions” is not by itself
an impediment to the adoption and success of
inflation targeting (Figure 4.3). This is con-
firmed by more formal econometric tests. Using
the “preconditions” listed in Table 4.7 as addi-
tional control variables in the regressions of the
previous section, we find that no “precondition”

enters significantly in the equations explaining
Figure 4.3. Initial Conditions Prior to Adopting Inflation the improvement in macroeconomic perform-
Targeting

; g s ance after inflation targeting adoption.
(0 = poor; 1 = ideal; for each of the four categories of initial conditions) 3

Two other messages emerge from Table 4.7.

e First, in terms of institutional, technical, and
Mast of the inflation largelers had poor initial conditions |JI'i0I to the adoptinn of

inflation targeting. cconomic characteristics, the gap between
inflation targeters (at the time of adoption)
I Technical infrastructure I Financial system health and potential emerging market inflation-
Institutional independence I Economic siructure targeting adopters (today) is relatively small,

suggesting that these factors should not stand

Emerging Markets in the way of the successful adoption of infla-
Philippines u : S - = : L
e = tion targeting in these countries. It is, how
Czech Rep;t;lic = ever, not possible to infer from this analysis
u 2 ot "
Hungary N . whether this is equally true for other countries
Rorea | s that may have worse initial conditions than
Brazil = 2
Chile = g those documented here.
Thailand (== 2 4 Qo o S AR e irve
Polan | g Second, available evidence and survey
Colomb - responses indicate that the adoption of infla-
South Africa y ) : : .
Mexico tion targeting has been associated with rapid
2 3 4 improvements in institutional and technical
structures including, for example, develop-
Industrial Countries . T . .
ments in data availability and forecasting. Thus,
Naw Zeclend - even if meeting institutional and technical stan-
I e 3 +
{Galaled = dards may not be critical before the adoption
Australi 2 i : . i
el 5 of inflation targeting, a proactive approach to
Norwa =S o )
Y 2 making improvements by the central bank and
Canada = < M . -
= other parts of government after the adoption of
Sweden [T = s : i3 ?
inflation targeting may be essential to ensure
United Kingdom o A
the conditions needed for the success of infla-
Switzerland === . . ; .
| tion targeting after adoption.
0 1 2 3 4
Source: IMF staff calculations. Conclusions

Inflation targeting is a relatively new monetary
policy framework for emerging market coun-
tries. This chapter has made a first effort at
assessing the impact of inflation targeting in
emerging markets, and while the short time that
has elapsed since the adoption of these frame-
works certainly means that any assessment must
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be preliminary, the evidence from the initial
years of operation is encouraging. Inflation
targeting appears to have been associated with
lower inflation, lower inflation expectations, and
lower inflation volatility relative to countries that
have not adopted it. There have been no visible
adverse effects on output, and performance
along other dimensions—such as the volatility of
interest rates, exchange rates, and international
reserves—has also been favorable. All this may
explain the appeal of this strategy for emerging
markets, where poor past inflation records make
it more difficult to build credibility and where
keeping to a minimum the output costs of
reducing inflation is imperative for social and
political reasons. It also may explain why no
country has vet abandoned inflation targeting.
Further, while there needs to be a clear agree-
ment between the central bank and the govern-
ment on the importance of price stability as the
overriding objective of monetary policy, it does
not appear to be necessary for emerging market
countries to meet a stringent set of institutional,
technical, and economic “preconditions” for the
successful adoption of inflation targeting. Instead,
the feasibility and success of inflation targeting
appear to depend more on the authorities’ com-
mitment and ability to plan and drive institu-
tional change after the introduction of inflation
targeting. Consequently, policy advice to coun-
tries that are interested in adopting inflation tar-
geting could usefully focus on the institutional
and technical goals that central banks should
strive for during and after the adoption of infla-
tion targeting to maximize its potential benefits.

Appendix 4.1. Details on Econometric
Specifications and on Data from the
Survey on Preconditions and Current
Conditions

The main authors of this appendix are Nicoletta Balini
and Kenneth Kuttner, with support from Manuela
Goretti.

This appendix provides details on the baseline
and alternative econometric specifications dis-

cussed in the main text measuring the relative
macroeconomic performance of inflation tar-
geters versus non-inflation-targeters. The appen-
dix also gives details on data used in the
empirical analysis of the main text, including
data from the survey.

Econometric Specifications

In line with Ball and Sheridan (2003), macro-
economic performance is considered to depend
partly on its own past history, and partly on some
underlying mean value of the variable in ques-
tion. In the case of the inflation rate for infla-
tion targeters, this mean should, of course,
correspond to the inflation target; for other
countries, this would simply be the “normal”
level of inflation to which observed inflation
reverts. Mathematically, this process can be
expressed as follows:

X =0lold, +aM1-d ] + (1-0)X;,, (1)

where X, is the value of a macroeconomic per-
formance indicator X for country /at time ¢, oo/
is the mean to which X reverts for inflation tar-
geters, o is the mean to which X reverts for non-
inflation-targeters, and d, , is a variable equal to 1
for inflation targeters and 0 for non-inflation-
targeters. The parameter ¢ represents the speed
with which X reverts to its group-specific c: a
value of ¢ equal to 1 means X reverts completely
after one period, while a value of ¢ equal to 0
would imply that X depends only on its past his-
tory, with no tendency to revert to any particular
value.

The regression used by Ball and Sheridan
(2003), and in the results reported in Tables
4.3—4.6, is simply a version of equation (1),
rewritten in terms of the change in X, append-
ing an error term ¢, and assuming there are two
periods: “pre” and “post™:

X

1 post

= Xipre=00'd; + 00N 1 —d) - 0X; ot e, (2)

or, letting
ay=0oN, ay = o(a’ - V), and b=-9,
X Xipre =+ ayd; + bX; o+ € (3)

Jpost — “pre i

-
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As discussed in the main text, the “pre” period
for inflation targeters is defined as 1985 until the
quarter prior to the adoption of inflation target-
ing, while the “post” period runs from inflation
targeting adoption through 2004. The break date
for non-inflation-targeters is taken to be 1999:04,
which corresponds to the mean adoption date
for emerging market inflation targeters.

In this framework, the relevant parameter for
gauging inflation targeting’s economic impact is
ay, the coefficient on the inflation targeting
dummy variable, and this is what is reported in
Tables 4.3-4.6 (&, instead captures whether
there has been a generalized improvement in
macroeconomic performance across countries
independently of differences in monetary
regimes). Take, for example, the row on CPI
inflation in Table 4.3, showing estimates of
Equation (3) when X = CPI inflation. There,

a) = —4.8, implying that in countries that have
adopted inflation targeting, the reduction in CPI
inflation has been on average 4.8 percentage
points greater than in countries that have not
adopted inflation targeting. Note that if ¢ were
known to be zero (i.e., complete mean rever-
sion}, the estimated a, would be nothing more
than the difference in average X, — X, for
inflation targeters versus non-inflation-targeters;
the only advantage of the regression method is
to be able to control for the initial level of X, ..
Furthermore, by focusing on relatively long peri-
ods of time, the analysis is largely a comparison
of steady states, saying nothing about what hap-
pens during the transition to inflation targeting
(or any other) policy framework: to do so would
obviously require a very careful control of cycli-
cal conditions to distinguish transition effects
from the normal trajectory of the business cycle.

The baseline results obtained from estimating
Equation (3) on the [ull sample of 35 emerging
market economies of the JPMorgan EMBI Index
plus the Czech Republic and Israel (which are
inflation targeters, but not part of the index)
plus seven countries that are most often classi-
fied as emerging markets appear in Table 4.3.
Inchuded in the set of Xvariables are the same
gauges of core macroeconomic performance

that appeared in the descriptive tables: CPI infla-
tion, inflation volatility, and the volatility of real
GDP growth, and the output gap.

Robustness Checks

One issue that arises in the context of the
baseline analysis described above is that the
partitioning of the sample into “pre” and “post”
periods is somewhat arbitrary—both in deter-
mining the starting date for the calculation of the
“pre” period averages, and in the assigning of
1999:Q4 as the hypothetical break date for the
non-inflation-targeters. In an effort to assess any
distortion created by the arbitrariness of the
partitioning, the regression Equation (3) was
reestimated using two alternative sample part-
tioning schemes. The first is to start the “pre”
period in 1990 rather than 1985, thus largely
removing any effects of the Latin American debt
crisis from the sample. The second is to change
the break date for non-inflation-targeters from
1999:04 to the date of the most recent de facto
change in monetary policy framework (based on
IMF staff calculations and the IMF’s Annual Report
on Exchange Arrangements and Exchange Restrictions).
Under these schemes and the baseline partition-
ing, however, the “pre” and “post” samples vary
across countries; therefore, to eliminate any possi-
bility that simple time effects could account for
the results, a third alternative parthioning was
tried, using a standardized 1994-96 “pre” period,
and a standardized 2002-04 “post” period.

A number of additional checks were also per-
formed to ensure that the results are robust to
sample selection and to the inclusion of other
potentially important factors affecting macro-
economic outcomes. First, to guard against the
possibility that a handful of extreme inflation
observations might be exerting undue influence
on the regression, a control was included for
countries whose inflation rate exceeded 40 per-
cent in the “pre” period; a threshold of 100 per-
cent was also tried. Second, Equation (3) was
reestimated over a smaller sample, excluding
countries defined as “low-income” by the World
Bank and also over a sample that excluded the
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seven countries in our control group not listed
in the JPMorgan EMBI. Third, on the full sam-
ple a control was included for countries that are
severely indebted externally, in line with the
World Bank classification of countries’ external
indebtedness. Fourth, on the full sample a con-
trol for countries with an exchange rate peg
during the “post” period was used. And finally,
again on the full sample, controls were included
for the ratio of public debt to GDP in the “pre”
period, and the change between “post” and
“pre” periods to rule out the possibility that the
observed gains in macroeconomic performance
are ascribable not to the introduction of infla-
tion targeting but, rather, to improvements in
fiscal discipline. Results for these two sets of
robustness checks are reported in Tables 4.5
and 4.6.

The significance, sign, and magnitude of addi-
tional controls are reported after the slash next to
each estimate of the a; coefficient (when nothing
is reported it means that the control was not sig-
nificant). Take, for example, the fifth column of
Table 4.6, where the significance of a precondi-
tion on the debt-to-GDP ratio is examined.
Results indicate that the control is only significant
for the volatility of 6-10-vear inflation expecta-
tions, suggesting that having a “bad” debt-to-GDP
ratio before the adoption of inflation targeting
would entail a 0.018 percentage point smaller
reduction in the volatility of inflation expecta-
tions usually associated with inflation targeting
relative to non-inflation-targeting.

Variable Descriptions and Data Sources

Unless otherwise noted, all data run from
1985:Q1 through 2004:0Q4.

® fnflation rate: calculated as the annual growth
rate of the consumer price index. Quarterly
data were obtained from the IMF, Inlernational
Financial Siatistics, and from the OECD.

o Output growth rate: annual growth rate of real
GDP in local currency. Quarterly data were
obtained from the IMF, Infernational Financial
Statistics and World Economic Outlook; and from
the OECD.

® Quitput gap: calculated as the residual from a
regression of the logarithm of real GDP on a
constant term, a linear trend, and a quadratic
trend.

® Nominal short-term interest rate: Three-month
money market interest rate or deposit rate.
Quarterly data were obtained from the IMF,
International Financial Statistics and World
Lconomic Outlook; and from the OECD.

o Foreign exchange rafe: local currency per U.S.
dollar. Quarterly data were obtained from the
IMF, International Financial Statistics.

¢ [nternational reserves minus gold: in U.S. dollars.
Quarterly data were obtained from the IMF,
International Financial Statistics.

® Broad money: in local currency, broadest delini-
tion available. Quarterly data were obtained
from the IMF, International Financial Statistics
and World Economic Outlook.

® [nflation expectations: survey data obtained from
Consensus Economics, Inc. Availability varies
by country.

Indicators of Preconditions and Current Conditions

Central Bank Infrastructure

These three survey-based indicators are
intended to measure central banks’ data
resources, modeling and forecasting capabilities.
For the regression analysis, an index of central
bank infrastructure was created as the simple
average of these three measures.
® Data availability. Survey questions No. 78 and

No. 84 asked whether all essential macro-

cconomic data were available at the time of

inflation targeting adoption. Answers were
coded as 1 if all data were available, reliable,
and of good quality, and as 0 if any data were
missing. A value of 0.25 was assigned if all data
were available but most were either highly
unreliable because, for example, they were
typically subject to large revisions or only
available at low frequencies; similarly, if data
were all available, but one or few were not reli-
able or of good quality, a value of 0.75 was
assigned.
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e Systematic fovecast process. Survey questions
No. 47 through No. 52 asked about the fore-
casting capabilities in place at the time of
adoption. From the responses to these ques-
tions, a variable was created and set to 1 if a
periodic, systematic forecast process was
already in place; the variable was set to 0 if no
such process was in place.

Models capable of conditional forecasts. From the
same set of questions as for the previous indi-
cator (No. 47 through No. 52), a variable was
created and set to 1 if forecasting models
capable of generating conditional forecasts
were available; the variable was set to 0 if no
such models were available.

Health of the Financial System

The following six indicators measure the
degree of development and degree of soundness
of the banking and financial system. Two are
taken from the survey responses, and four are
based on nonsurvey data sources. For the regres-
sion analysi

, an index of banking and financial
conditions was created as the simple average of
these six measures. In most cases, the health of
the United Kingdom'’s financial system was taken
as the benchmark in the construction of compo-
nents of the index itself, on the grounds that the
United Kingdom is widely considered to be
financially developed and sound from a financial
regulatory point of view.
® Percentage of banks’ risk-weighted assets. Using
data compiled and reported in a previous IMF
study,* a variable was created and set to 1 for
countries in which the banking system, in
aggregate, had regulatory capital in excess of
10 percent of risk-weighted assets; the variable
was set to 0 for countries not meeting this
standard.

Stock market capitalization. Using data from the
World Bank, the ratio of stock market capital-
ization to GDP was calculated for each country
in the sample, and scaled to the ratio for the

SHIMFE (2005).
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United Kingdom so that a value of 1 indicates
a degree of stock market capitalization compa-
rable to that of the United Kingdom.*

e Depth of private bond market. Using the same
World Bank data, the ratio of privately issued
bonds outstanding to GDP was calculated for
each country in the sample, and scaled to the
ratio for the United Kingdom, so that a value
of 1 indicates a degree of private bond market
depth comparable to that of the United
Kingdom.

e Stock market turnover. Using the same World
Bank data, the ratio of stock market turnover
to GDP was calculated for each country in the
sample, and scaled to the ratio for the United
Kingdom, so that a value of 1 indicates a trans-
action volume comparable to that of the
United Kingdom.

® Lack of currency mismatch. Survey question
No. 106 asked central banks to characterize
the degree of currency mismatch faced by
domestically owned banks. From the responses
to this question, a variable equal to 1 was cre-
ated if the degree of mismatch was described
as “none” or “low.” The variable was set equal
to 0.5 if “some” or *moderate” mismatch was
reported, and set to 0 of the degree of
reported mismatch was “high.”

® Maturity of bonds. Survey question No. 114
asked central banks to report the maximum
maturity of actively traded bonds. The
response to this question was converted to
years and divided by 30, so that countries with
actively traded 30-year bonds were assigned a
value of 1 for this variable.

Institutional Independence

The following six indicators are intended to
gauge the degree to which the central bank is
able to pursue its monetary policy objectives free
from conflict with other, competing objectives.
Three are based on the responses to the survey
administered to the central banks in our sample

#The underlying data were obtained from the World Bank Financial Structure and Economic Database; available via the
Internet: ]mp:/ /’wuw.\\rorldhunk.olg/l e:«-‘arrlu’prqje(:ls.fﬂnbtrnr.l.llre/l]atalxﬂse.Il tm.
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(checked for consistency against other central
bank sources), and three are derived from inde-

pendent data sources. For the regression analysis,
an index of institutional autonomy was created as

the simple average of these six measures.

e Absence of fiscal obligation. Survey questions
No. 3 and No. 7 asked central banks whether
there was an obligation, either implicit or
explicit, to finance government budget
deficits. From the responses, a variable was
created and set equal to 1 if no such obliga-
tion existed, and 0 otherwise.

¢ Operational independence. Survey questions
No. 4 and No. 7 asked whether the central

bank had full “instrument independence,” giv-

ing it sole responsibility for setting the mone-
tary policy instrument. A variable was created
and set to 1 for those countries reporting full
instrument independence, and 0 otherwise.

* Inflation-focused mandale. Survey questions
No. 14 and No. 18 asked central banks to
describe their legal mandate. From these
responses, a variable was created and set to
1 if inflation is the only formal objective; to
0.5 if other objectives are specified, but infla-
tion takes precedence; and to 0 if other
objectives are specified on an equal [ooting
with inflation.

* Favorable fiscal balance. Using primary fiscal
balance data from the IMF and the OECD, a
variable was created indicating a lack of pres-

sure to finance fiscal deficits. For each country

in the sample, the ratio of the primary fiscal
balance to GDP was calculated, and averaged
over the two years prior to the adoption of
inflation targeting. (For non-inflation-
targeters, the most recent two years were
used.) This ratio was converted to a score
ranging from 0 to 1 using a logistic transfor-

mation, scaled in such a way that a budget that

was in balance or in surplus was assigned a
value of 1, and a budget deficit in excess of
3 percent of GDP was assigned a value of 0.9

* Low public debt. Using data from the OECD and
the IMF’s Fiscal Affairs Department,/World
Economic Outlook public debt database, the
ratio of public debt to GDP was calculated for
the year prior to the adoption of inflation tar-
geting. (For non-inflation-targeters, the most
recent available observation was used.) From
this, a variable was created equal to the
greater of the following two measures: 1 or 1
minus the ratio of debt to GDP. Thus, a coun-
try with no public debt would receive a value
of 1, and one with a ratio of debt to GDP
equal to or greater than 100 would receive a
value of 0,

* Central bank independence. This variable is the
“overall” measure (the average of political and
economic) of central bank independence
reported by Arnone and others (2005). These
data are available for two periods, 1991-92
and 2003, and are scaled so that a value of
1 indicates complete independence while val-
ues closer to 0 indicate a diminishing degree
of independence.

Economic Structure

The final set of four indicators, which draw on
the survey results and independent data sources,
are intended to capture a variety of economic
conditions that are often thought to affect the
likelihood of success of inflation targeting. For
the regression analysis, an index of economic
conditions was created as the simple average of
these four measures.

* Low exchange rate pass-through. Survey question
No. 96 asked central banks to characterize the
degree of exchange rate pass-through. In con-
structing this variable, the responses were
coded as follows: 1 for “low or no pass-
through,” 0.5 for “moderate pass-through,”
and 0 for *high pass-through.”

® Low sensitivily lo commodity prices. Survey ques-
tion No. 97 asked central banks to character-
ize the degree of sensitivity of inflation to

W The ransformation used is exp[2 x (balance + 1.5)]/{1 + exp[2 x (balance + 1.5)]], where “balance” is the fiscal

balance, expressed as a percentage of GDP.
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commodity price fluctuations. In constructing

this variable, the responses were coded as fol-

lows: 1 for “not sensitive,” 0.5 for “sensitive,”
and 0 for “very sensitive.”

Extent of dollarization. Survey question No. 98
asked central banks to characterize the degree
of dollarization in their economies. Using these
responses, and data from Ramon-Ballester and
Wezel (2004), a variable was constructed whose
value was set to | for countries with little or no
dollarization, to 0.5 for countries with some dol-
larization, and to 0 for those with a high degree
of dollarization.

Extent of trade openness. Using data from the
IMF (International Financial Statistics and World
Economie Outlook) and the OECD, the ratio of
exports plus imports to GDP was calculated. This
ratio was then scaled to that of Singapore (the
economy with the largest trade share relative to
GDP) and subtracted from 1, resulting in an
index that would equal 1 in the hypothetical
case of a completely autarkic economy, and
equal 0 for an economy with a degree of trade
openness comparable to that of Singapore.
Inflation targeters’ preconditions are calculated
using an average of the trade-to-GDP ratio over
the two years prior to inflation targeting adop-
tion; for non-inflation-targeters, the score is
based on the most recent (2004) data.
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ANNEX5

CALENDARIO PARA LA PRESENTACION DE TEMAS ESTRATEGICOS DEL BANCO DE GUATEMALA A LA JUNTA MONETARIA
DURANTE 2006
ENEROQ | FEBRERO | MARZO ABRIL MAYO JUNIO JULIO AGOSTO SEPTIEMERE | OCTUBRE | NOVIEMBRE | DICIEMBRE
2 & &| & g| g = z ] z ] 2 z ] z z 2 z z ] z z z 2
No. TEMA = = o g5 5 = = = o = = = = = = = = = = = = = = =
4 Bl Bls Fx Bl Bl Ble BlaBleflaBl= Bl Bl Bl BlaEla BB |aB 2 8]a8]a0]ad]28]a
Evaluariones

1 |41 Dela Ejecucidn de la Politica Monetaria X X X
) Informe de Politica Monetatia X X

2 |Propuesta de Politica Monetaria X

3 |Memoria de Labores, afio previo X

4 |Estudio de la Economia Macional X

5 |Estados Financieros Anuales, afio previo X

6 |Informe de Auditoria Externa X
Infi . = . o 5 . . . . . . .

e . X X X X X X X X X X X X
) Mensual de operaciones

7 1] D.e Oper.a'ciones de.l Fondo Fiduciario de X X X X X X X X X X X X
Capitalizacidn Bancatia
) Mensual sobre Fjecucion Presupuestaria X X X X X X X X X X X X
Estados Financieros del Fondo parala . . . . . . . . . . . .

g Proteccidn del Ahorro (FOPA) X X X X X X X X X X X X
Informe Trimestral de Operaciones del Fondo . o 5 5

5 parala Proteccion del Ahorro (FOPA) X X X X

10 Folitica de Inversiones del Fondo patala X
Proteccion del Ahorro -

m Presupuesto de Gastos del Fondo parala X
Proteccidn del Ahotro -
Infotmes o - o o
4) Financiero de las BRI X X - X

12 |t) De Andlisis de Riesgo de las RIVI X X X X
1 De Control y Supervision de las RIVI X X X X

13 Revision de la Politica de Inversiones de las X
RMI -

14 |Proyecto de Presupuesto Anmial X

15 |Rewvisidn Analitica del Presupuesto X X X X
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ANNEX 6

Rule of participation of the Banco de Guatemala in the exchange market *
For purchase:

The Banco de Guatemala will place in the Electronic System of Currency Negotiation
-SINEDI- a hid of US$100.0 thousand, the price of which will be equd to the mobile
average of the last five days of the purchase exchange rate given as reference, minus a
fluctuation margin of 0.5%.

In case sad bid runs out, the Central Bank will summon the entities that congtitute the
Currency International Market at auction to purchase dollars for an amount of US$10.0
million, allowing a 15 minute period to enter the bids. The maximum price of awarding
of this auction will be the same as the mobile average of the last five days of the
purchase exchange rate given as reference, minus a fluctuation margin of 0.5%.

In case the auctioned amount is knocked down, the Banco de Guatemala will summon
an additional auction, for an amount and period of time to enter the hids, equal to the
first auction, the maximum adjustment price of which will be the same as the weighted
exchange rate of the bids knocked down in the previous auction.

In case the total auctioned amount is knocked down, the Banco de Guatemala will
summon another auction, in the same way but without exceeding a maximum of five
currency purchase auctions per day.

On the next working day of the currency purchase auction, the Central Bank will enter
a purchase hid in the SINEDI for US$100.0 thousand, the price of which will be the
weighted exchange rate of the adjustment carried out during the last purchase auction
of the previous day. If there was no auction during the previous working day, the price
of the bid will be the same as the mobile average of the last five days of the purchase
exchange rate given as a reference, minus a fluctuation margin of 0.5%.

For sale:

The Banco de Guatemala will place a bid of US$100.0 thousand in the SINEDI, the
price of which will be the same as the mobile average of the last five days of the sale
exchange rate given as reference, plus afluctuation margin of 0.5%.

In case said bid runs out, the Central Bank will summon the entities that constitute the
Currency International Market for an auction for US$10.0 million, alowing a 15
minute period to enter the bids. The minimum adjustment price of this auction will be
the same as the maobile average of the last five days of the sdle exchange rate given as
reference, plus afluctuation margin of 0.5%.
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In case the auctioned total amount is knocked down, the Banco de Guatemala will
summon an additional auction, for an amount and period of time to enter the bids,
equal to the first auction, the minimum adjustment price of which will be the same as
the weighted exchange rate of the bids knocked down in the previous auction.

In case the total auctioned amount is knocked down again, the Banco de Guatemala
will summon another auction, in the same way but without exceeding a maximum of
five currency purchase auctions per day.

On the next working day, in which at least one currency sale auction was carried out,
the Central Bank will enter a sale bid of US$100.0 thousand in the SINEDI, the price
of which will be the weighted exchange rate of the adjustment carried out during the
last sde auction of the previous day. If there was no auction during the previous
working day, the price of the bid will be the same as the mabile average of the last five
days of the sale exchange rate given as refererce, plus a fluctuation margin of 0.5%

If necessary, the Execution Committee will have an extraordinary session to decide on
additional amounts for auctions, for the purchase and sale of currency, informing the Monetary
Board in their next meeting of the decision that was adopted.

The liguidation of currency purchase and sale operations, carried out according to this rule, will
be immediately carried out after closing the initial bids and after finalizing the adjustment of
each of the auctions. For said purpose, the institutions that congtitute the International Market
of Currency must grant permanent authorization to the Banco de Guatemala to affect its cash
accounts, legal deposit accounts or special accounts, as corresponding, in quetzales as well as
inUSdollars. In this case, the institutions that decide to participate in the auction mechanism
should count with enough funds in their accounts, in order to debit from them the amount
negotiated with the Banco de Guatemala.

It is also important to indicate that the previous liquidation mechanism would hasten, as the

operations made through the SINEDI are liquidated in the Gross Liquidation System in Real
Time -LBTR-, since the operations will be liquidated in this system, on line and in rea time.

Y The Central Bank will simultaneously place hids of currency purchase and sale.
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ANNEX7

INTEREST RATE AND INFLATION

Inflation affects the nominal interest rate (long-term) dueto its effect on the offer and demand of resources. For
that reason, it is important to explain the movement of the interest rates, knowing that the market’s interest rate is
determined by factors that control the offer and demand of funds. The theory is mainly useful to explain the
movements of the general level of the country’ s interest rate.

A tool that helps to understand these relations is the Fisher Effect, which assumes that the payment of nominal
interest rates compensates the investors in two ways; first, compensates the reduction of the purchase capacity of
the same; and, second, they offer an additional award for stopping the consumption at present. In that case, the
investors are willing to stop consuming only if they receive an award on their savings higher than the expected
inflation rate, as shown in the following equation:

i =E[p] +ir
Where:
i = nomind interest rate
E[p] = expected inflation rate
ir = red interest rate

The relation between interest rates and expected inflation is known as the Fisher Effect The difference between
the nominal interest rate and the expected nominal rate is the real interest rate for the investors. It is known as the
real interest rate because, different from the nominal interest rate, it adjusts to the expected interest rate, as shown
in the following expression:

ir =1-E[p]

Therefore, the determination of the real interest rate is especially important, considering that in its projection it is
necessary to consider the nominal interest rate expected for that period and deduct the expected inflation rate.
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ANNEX8

MAIN FUNDAMENTSOF A GRADUAL
INFLATION REDUCTION PROCESS

INFLATION GOAL

It is aregimen of explicit inflation goals; the goal
established by the monetary authority has as its
man purpose to establish the nominal anchor of
the economy, and as such, orients the monetary
policy's assets as well as the economical agents
expectations. So, in said regimen the monetary
policy does not have an objective for the domestic
exchange rate regarding one or more foreign
currencies, nor for the growth rate of one or more
monetary aggregates. In that case, the monetary
policy’s assets are oriented to the consecution of
the inflation goal.

In the described context, an inflation goal is

proposed for 2006 and 2007.
YEAR Inter-annual variation MARGIN
Of the IPC
2006 6% +/- 1 percentage point
2007 5% +/- 1 percentage point
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It is important to mention that the purpose of said

goa is that in the mid term the domestic inflation
converges toward the levels observed in the
industrialized economies, consistent with the following
reduction process of the suggested inflation.

FUNDAMENTAL ASPECTS TO GIVE
VIABILITY TO THE INFLATION
REDUCTION PROCESSIN THE MID TERM

In order to give viability tothe reduction process
of the suggested inflation; the following elements,
among others, are required: 8) Consolidation of the
regimen of explicit inflation goal; b) Consolidation
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of public finances; and, ¢) Absence of foreign
shocks of high magnitude.

YEAR Inter-annual MARGIN
variation of the IPC
2006 (goal) 6.0% + /- 1 percentage point
2007 (goal) 5.0% + /- 1 percentage point
2008 4.5% + /- 1 percentage point
2009 4.0% + /- 1 percentage point
2010 3.5% + /- 1 percentage point
2011 3.0% +/- 1 percentage point

A. Consolidation of the explicit inflation goal
scheme

The increasing number of countries of emerging
markets that have adopted the explicit inflation goal
scheme indicates that said scheme offers advantages
regarding the monetary and exchange anchors. Fird,
the mentioned scheme helps to move away the public’'s
atention from the short-term interventionist policy,
focusing it more on the low and stable nflation that
serves as base for the macroeconomic stability and
sustainable economic growth. Second, the scheme
highly improves the responsibility and discipline of the
monetary policy, as well as the fiscal policy. Third, a
regimen of well-established explicit inflation goals
offers the central bank possibilities to respond before
short-term  phenomena, committing its long-term
credibility less in the combat against inflation. Finaly,
this scheme evidences the need of institutional reform
from the central bank and aso to strength the structura
reform in genera, nost of al in the perspective of a
gradua reduction process of the inflation.
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It isimportant to mention that the essential factors
to consolidate the explicit inflation goa scheme in the
country require:

» A solid fiscal status and a firm macroeconomic
sahility;

» A transmisson mechanism preferably placed
between the monetary policy and the inflation;

» An acceptable methodology to prepare inflation
previsons;

» Transparent policies to strength the rendition of
accounts and credibility; and,

» A datistica system congruent with the best
international compilation practices.

Naturaly, various mentioned factors, most of all a
solid fiscal gituation, are necessary for an accurate
monetary policy, without taking into account which is
the global objective of the economic policy, but these
must no be considered as the unique requisites to
advance in the implementation process of the explicit
inflation goals scheme.

B. Consolidation of the public finances, supported
on the Fiscal Pact

In an economy that searches for macroeconomic
stability in the long-term, the economic agents have the
obligation to contribute in financing the governmental
functions and the government in providing
commodities and public services, in order to watch for
the common benefit and increase society’s welfare.
According to the above, the government establishes a
series of tributes and the citizens have the right to know
their use and destination.

It is important to indicate that the duties and
obligations are not always clear or executed by both
parties, for that reason the Fiscal Pact in Guatemala has
special  importance, because from it the citizen
economic agents are involved in the discussion an the
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type of society to be created, the role that the
government has to play and amount of resources to
fulfill its functions.

According to the mentioned above, the stability of
the public finances is fundamental, on the one hand, to
serve & permanent support for the monetary policy
operation and, on the other hand, that the government
might face the challenges of the country’ s development.
Said firmness might be guaranteed from the application
of atributary system that provides enough resources in
a stable and sustainable manner, on the one hand, to
fulfill the condtitutional obligations and Peace
Agreements and, on the other hand, to gradualy
reduce, in the mid term, the fisca deficit benefiting
macroeconomic stability, but basically the monetary
policy operation, focused, asindicated, on the stability
of the general price rate.

C. Theabsenceof foreign high magnitude shocks

The mentioned inflation reduction process, though
when it requires, as indicated, the consolidation of the
explicit inflation goal as well as the consolidation of the
public finances, supposes the absence of foreign shocks
of high magnitude, such as the recent constant increase
of the internationa price of oil, which affected the
consumer price index and tropical storm Stan, that
although the evaluations carried out by the Economic
Commission for Latin America and the Caribbean
(CEPAL) indicate that the damages and losses were
mainly centered in the socia sectors, demand a
reconstruction process with funds derived from the
country’s public finances. These two shocks show, for
example, that the monetary policy, as well as the fiscal
should introduce adjustments that, in the short-term,
might delay the advance in the trgectory of both
policies to fulfill its objectives.

[11. MAIN SUPPOSTION OF A SCENARIO
COMPATIBLE WITH THE INFLATION
REDUCTION PROCESS

Below is ascenario that is compatible with the
inflation reduction process. Sad scenario shows the
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possible trajectory of some macroeconomic variables
that are a key in a mid-term trgjectory for the main
sectors of the country’ s economy.

MAIN SUPPOSITIONS OF A SCENARIO THAT IS COMPATIBLE
WITH THE INFLATION REDUCTION PROCESS
FISCAL | REAL MONETARY
SECTOR| SECTOR | SECTOR FOREIGN SECTOR
0, 0,
VEAR |L%.0fGDP Yo rigl\:]t?; o % of GNP GDPA -
Fiscal i Deficit in growt
! Y GDP Growth commoditie Current United States
Deficit o S
onsolidation  |issscsana. | account
200 -257 44  |Ofthe inflation 4.4 3.9 33
2007 -167 47  |explicitgoal 4.4 3.8 3.3
2008  -157 5.1 scheme 43 37 33
2009 -1.4 4.9 43 35 31
20100  -1.2 4.7 4.3 33 31
2011} -1.0 4.6 43 31 31

1/ (-) means fiscal deficit
2/ Data from 2006-2008 period correspond to Multi-annual budget of the Government’s Income and Expense.
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A. Inthemonetary sector

» The consolidation of the regimen of
explicit inflation godls is supposed.

B. Inthefiscal sector

> The fulfillment of the Fiscal Pact is
Supposed.

1. Beginning of the equilibrium between the
government’ s income and expenses.

& Compromise: to Situate the fiscal deficit
around 1% annually of the GNP.

& The equilibrium between the income and
expenditure is one of the fundamental factors
to ensure the stability and economic growth.
The fiscal baance should be the result of an
adequate management between the tributary
income and public expenditure within a mid
and long-term vision.

2. Beginning of stability and certainty.

& Compromise: to elevate the tributary charge
to 12% of the GNP.

& The stability of the tributary rules reduce the
risk of unforeseen or arbitrary changes,
allowing that the contributors might foresee
the amount of their future obligations and that
the government might foresee the flow of
taxes to be paid, increasing the efficiency and
effectiveness of the collecting measures.

All the above will dlow €elevating the socia expenditure, in order to gradualy fulfill the
compromises of the Peace Agreements, maintaining at the same time macroeconomic stability.
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C. Inthereal sector
a) Maintain the macroeconomic discipline;

b) Gradual consolidation of the Free Trade
Agreement implementation —United
States of America; and,

C) Stability in foreign demand.
D. Intheforeign sector

a) Ddiicit_in_ Current Account: gradual
reduction, consistent with the increase of
the exportations as a result of the
implementation of the TLC-CAUSA,;

b) Capital and Financial account: stability
due to the increase of Direct Foreign
Investment, associated to better
busness climae and to the
consolidation of structural reforms;
and,

C) Rate of International  Monetary
Resources: maintenance of the gability
of the country’s foreign position.
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