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Abstract

INFLATION TARGETING IN DEVELOPING COUNTRIES:
INFLUENCE ON GROWTH AND INFLATION VOLATILITY
By Artur Kovalchuk
Thesis Supervisor:

Professor Oleksandr Shepotylo

A growing number of developing countries are practicing inflation targeting as a
monetary policy framework. If Central bank of such country wants to implement
inflation targeting it has to take into account experience from other countries.
This thesis provides the analysis of the changes in growth and inflation due to
implementation of inflation targeting in developing countries.
In order to meet the goal he macro-data for all developing countries was chosen.
The period of investigation is 1984-2011 years. Estimation shows that there is
significant effect of implemented inflation targeting on inflation and variability of
growth. But, there is no clear effect on growth and variability of inflation.
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Chapter 1

INTRODUCTION
The latest economiccrisis exposed the inefficiency of stabilization policies on the
price level inside the countries, which, in its turn, altered the stable economic
growth. Especially it concerns transition countries, because over the recent years,
inflation in these countries has gone up sharply.
In order to keep inflation lower the Ukrainian Central Bank needs to apply more
effective tools. Furthermore, one of the standard recommendations of the
International Monetary Fund is inflation targeting. Nowadays the majority of
countries in transitionfollows the IMF recommendations and undertakes specific
measures to implement this kind of monetary policy.
So, it is only a matter of time the adoption of inflation targeting (IT) as a main
policy framework. Moreover, in his interview the head of National Bank of
Ukraine said that IT would be adopted in Ukraine and the targeted level of
inflation would be equal to 5%. Despite the fact that officials talk about adopting
IT there is no clear agreement about IT among them. So, the question about
implementation of IT is still open.
This research will concentrate on the comparisonof inflation targeters and nontargeters among emerging market countries. As a result, it will be possible to
make conclusions about the effectiveness of IT. This is very important for
Ukraine, because before the change of monetary regime policymakers need to be
sure that it will be better for the economy. Moreover, such countriesare very
sensitive to external shocks due their openness. IT requires floating exchange rate
and, as a result, it’s implementation contain some risks for economic stability.
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This work investigates effect of adopting of IT in emerging market countries.
According to these issues the sets of countries with (22 countries) and without IT
(128 countries) will be compared. In order to make this comparison the data set
will consist of:
•

real GDP

•

consumer price inflation

•

public debt

•

exchange rate

•

export/import

The main source of data for this research is database of World Bank which
includes all macroeconomic variables needed.
In order to meet the goal of this work, statistical methods will be applied using
the panel data available. In order to capture fixed effect for variables of interest
the fixed effect regressions are used. It helps to include country specific
characteristicsMoreover it will be possible to include dummy variables for every
year because of shock which have influence on many countries in some years
(financial crisis etc.). Also it will be possibleto use cross-section difference-indifference OLS – the method applied by Ball and Sheridan (2003) for OECD
countries.
Accordingly, the results of this research can be used by governmental officials
and central banks for making reasonable decisions in monetary policy in order to
maintain stable monetary and economic growth.
This work will consist of several chapters. In Literature review existent papers
from this topic will be described. Section Methodology gives an overview of
methods which will be used in order to receive expected results. Part Data
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description will be devoted to data used in this research. In section Results the
obtained results will be shown. Finally, the last part of this work (Conclusions)
will be dedicated to some important remarks connected with the obtained results.
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Chapter 2

LITERATURE REVIEW
In order to give overview of the implementation of the inflation targeting the
overall description of IT per se is needed.
The definition of inflation targeting differs in details, but there are some main
characteristics commonly acceptable among economists.
In general, “Inflation targeting is a framework for monetary policy characterized
by the public announcement of official quantitative targets (or target ranges) for
the inflation rate over one or more time horizons, and by explicit
acknowledgment that low, stable inflation is monetary policy’s primary long-run
goal” (Bernanke, Laubach, and Mishkin 2001).
According to Mishkin (2000), inflation targeting, as a monetary policy strategy,
incorporates five main elements:
•

The public announcement of medium-term numerical targets for
inflation;

•

An institutional commitment to price stability as the primary goal
of monetary policy, to which other goals are subordinated;

•

An information-inclusive strategy in which many variables, and not
just monetary aggregates or the exchange rate, are used for deciding
the setting of policy instruments;

•

Increased transparency of the monetary-policy strategy through
communication with the public and the markets about the plans,
objectives, and decisions of the monetary authorities;
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•

Increased accountability of the central bank for attaining its
inflation objectives

Implementation of all these features helps this monetary policy strategy work
properly.
Since its first implementation in New Zealand (first quarter of 1990) inflation
targeting has been very popular. After that inflation targeting was presented in
twenty five countries (see Appendix 1). As can be seen from this table, not only
industrialized but also emerging countries have adopted inflation targeting as a
main monetary framework.
Inflation targeting is one of the most controversial frameworks in modern
monetary policy. There is a huge number of papers with critique of
implementation of IT. The main idea behind this critique is that if central bank is
too focused on the level of inflation targeted then it creates some instability in
economy and, as a result, tends to the lower level of output (Cecchetti and
Ehrmann 1999). But more recent studies showed that there is no correlation
between inflation targeting and output growth and its volatility. In their paper Ball
and Sheridan (2003) compared seven OECD countries with adopted inflation
targeting and thirteen countries which did not do that and authors found that
targeters have at least the same level of growth on average. Moreover, among
developing countries inflation targeting helps to reduce volatility in output growth
and in difference between actual and natural output (output gap) (Batini and
Laxton 2007).
Despite the fact that inflation targeting works properly in developed countries
emerging economies are faced with several problems concerning the adoption of
this monetary framework. The most important among them are mentioned in
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paper written by Mishkin (2000). According to the author IT can be accompanied
by:
•

i
ncrease in output volatility and,, as a result, lower output growth;

•

s
ensitivity to external shocks;

•

w
eak central-bank accountability (due to time lag).

On the one hand, all these (pre)conditions tend to decrease proper results of
adopting IT. But on the other hand, according to Batini and Laxton(2007) these
factors can show a higher level of development in comparison to non-targeters.
But the authors did not have many observations and, as a result, this fact needs to
be checked using more data. In addition, according to the portfolio theory the
level of dollarization decreases as a response to a decrease of inflation volatility in
such countries (Ize and Yeyati 2003).
Moreover, there is one more question, which inflation rate Central Bank ought to
target? Commonly the central banks use CPI as a target that wasalso suggested by
Guender (2001). But Mishkin (2003) showed that the central bank should use a
price index that gives substantial weights to the level of nominal wage rather than
CPI.
Despite the fact that there are many papers which show advantages of inflation
targeting they are concentrated on the period of relative stability in these
countries. But it is more important to consider the period of shocks because
otherwise common monetary policy works properly. The main idea of this work
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is to compare the effect of IT regime across emerging countries including periods
of instability.
Also few words ought to be said about the loss function, because the central bank
can pay attention not only to deviation of actual inflation and output from their
targeted and natural level respectively, but also on deviation of interest rate and
exchange rates. It especially concernes Ukraine because in this country there is
high level of opennes and, as a result, its economy is sensitive to external shocks.
In order to take into account this problem the measure of opennes will be
includet into regressions.
Despite the fact that the implementation of IT is actively discussed among
economist around the world, this topic is not very developed in Ukraine. There
are several works concerned implementation of inflation targeting. On of these
papers,

Petryk (2009) gives general description of this monetary policy

framework per se. Also, there is paper written by Makarenko, Diakonova and
Juravko (2008)in which authors described different strategies of implementation
of inflation targeting and its consiquences for economy. Moreover, as was
mention above, inflation targeting accompanied with flaxible exchange rate.
Mishchenko, Nidzelska et. al. (2010) exemined consequencies of this regime in
terms of output.
Most of papers which concern implementation of inflation targeting as a
monetary framework for the National Bank of Ukraine, including that mention
above, did not compare effects of implementation on current situation. All them
describe IT per se, but do not support their ideas empirically.
Finally, all previous studies about inflation targeting in emerging market countries
have two main distinctions from this work:
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•

T
he set of countries. The maximum number of countries which
were considered is 45. In this research the set of countries was
expanded to all emerging market countries (according to IMF
classification).

•

D
ifferent methodology. In previous papers effect of IT was
investigated using or sacrifice ratio or using average of dependent
variables before and after implemented IT. In this paper other
methodology is used and this approach helps to keep more
observationsin the data and, as a result, receive more precise
estimatoion.
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Chapter 3

DATA DESCRIPTION
The set of emerging countries was chosen based on classification used by IMF.
Using this classification, developed countries are excluded from set of all
countries in the world. As a result in the dataset there are 150 countries. From
this list the set of countries with implemented IT – 22 countries were chosen.
In theAppendix Athere is list of countries with IT and the date of its
implementation.
For investigation of the stability of economic performance two main variables as
dependent variables are considered: growth, inflation and their average deviations
from the mean.
For investigation of the economic performance the set of explanatory variables
was chosen:
•

E
xchange rate

•

I
nflation rate;

•

I
nterest rate;

•

N
et Export;

•

E
xport and Import as share of GDP
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•

G
rowth of GDP

Due to the fact that quarterly data is not available for all emerging market
economies the annual data is used. The main source of the data is World Bank
Development Indicators Database and International Financial Statistics from
International Monetary Fund. These databases have all data needed for this
research. Based on variables from these datasets there will be additional variables
constructed.
For countries with implemented inflation targeting the dummy variable is created.
But, due to different years of implementation the additional dummy variable can
be used.
As a result, the country is considered as targeter from year of implementation IT
if IT was adopted during first three months of the year. If IT was adopted after
first three months then this country was considered as targeter from next period.
On the Figure 1 the average inflation is shown. Its value is calculated for every
year. In this case inflation for targeter in pre-targeting period belongs to noninflation targeting country. So, this figure summarizes results for Table 1 in case
of inflation.
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Figure 1. Average inflation
As can be seen from summary statistics in Table 1 countries with IT as a
monetary policy framework there is lower level of inflation. In this case average
inflation for targeters is 8%, but in nontargeters close to 9%. Also the standard
deviation in countries with inflation targeting is lower: 7.54% while for
nontargeters 10.32%.
In contrast, if the average is calculated without connection to the data of
implementation IT, results are different. From Figure 2 it can be seen that
average inflation is higher in countries with implemented IT. The main reason for
such results is higher inflation during pre-targeting period. But, during last decade
the average inflation in two types of countries moves closer to each other.
Moreover, during the period of financial crisis, average inflation was lower for
targeters.

11

Figure 2. Average inflation (by year)
But, these huge differences could be caused by method of calculation. Firstly, the
number of countries is relatively low. As a result, there is stronger influence of
one particular country. Moreover, if such country has a period of hyperinflation
then there will be huge increase of average country for this type of countries.
Also, due to the fact that in some countries there were periods of very high
inflation level there can be contamination of the data. In order to avoid the
occasional influence of these extremely high values it is possible to restrict them
on the some level. In case of inflation, all numbers higher than 50 were dropped.
This strategy was also used in paper written by Gonchalves and Salves (2008).
The main reason for that is trying to keep more observations in the data-set.
Otherwise, by excluding data for country with very high inflation there will be too
small number of observations because too many countries experienced periods of
hyperinflation.
Growth of GDP, on average, is higher in IT-countries and is equal to 5.09. In
countries without IT GDP growth is equal to 4.23%. In contrast, nontargeters
12

have higher volatility of growth. Standard deviation in such countries is equal to
5.47% while in targeters by 1% lower.
Figure 3 summarizes these results.

Figure 3. Average growth of GDP
Figure 4 describes average growth rates of GDP when it is calculated with
different groups of targeters and nontargeters for every specific year (nly one
country for 1992 and 22 in 2011). As it can be seen from this figure, countries
with implemented inflation targeting grew faster all the time before the financial
crisis. After that when countries were influenced by crisis the growth rate for
targeters decline sharply and more than nontargeters. Despite this fact, recovering
is faster in countries with adopted IT.
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Figure 4. Average growth of GDP (by year)
Moreover, there some variables that can help to describe sensitivity to external
shocks. The common feature for all developing countries is higher level of import
then in developed countries. As a result, the net export in these import oriented
countries is very low. But, in case of economies without targeted level of inflation
the value of net export is even lower than total average and is equal to -35.44%
against -24.79% in countries with targeted level of inflation. Moreover,
targetershave lower level of variability of net export which is equal to 20.11%
when for nontargeters this value is equal to 25.51%.
For investigation of influence of external shocks including exchange rate is not
enough. As a result, the measure of openness is included into regressions.
Openness, which is calculated as the sum of export and import as share of GDP
is also higher in developingthen in developed countries. But, for countries with
inflation targeting as a main monetary policy framework the level of openness is
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smaller and is equal to 40.38% while in non-targeting inflation countries openness
is equal to 48.86%. Moreover, targeters have lower level of variability of
openness. In this type of countries standard deviation is equal to 19.89% while in
other countries this value is much higher and is equal to 27.11%.

Figure 5. Openness in IT and non-IT countries
So, as was mentioned earlier, developing countries are more sensitive to external
shocks. These shocks have influence on economic performance through
variability of net export and exchange rate.
In order to capture the effect of exchange rate regime (fixed or flexible) it is
possible to incorporate dummy variable into the model. But, we are more
interested in the real effect of this regime because in some countries there can
officially fixed exchange rate but central bank can not to keep this rate in the
fixed level.
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Interest rate (IR) is higher in countries with inflation targeting. The average value
of IR is equal to 10.63% in countries with IT while in other type of countries it is
equal to 8.05%. But, Standard deviation is also higher for targeters and is equal to
15.13% against 10.34% for others.

Figure 6. Interest rate
Table 1 describessummary statistics of variables.
Finally, it is important to mention that according to summary statistic countries
with implemented inflation targeting have better economic performances. For
most of the variables these countries have lower variability.
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Chapter 4

METHODOLOGY
Due to the fact that IT was implemented in different periods in different
countries it is better to use panel data which captures variation of variables across
countries at different periods. This method has more advantages in comparison
to ones used in Goncalves and Salles(2008). They used cross-section differencein-difference OLS for emerging countries, the same approach as Ball and
Sheridan (2003).
In order to select countries with IT it is possible to create dummy variable for
them. But, in this case periods without implemented IT also will be included.
That is why, in order to show time path under IT there is dummy variable with
values 0 and 1 (1 – for targeters and 0 – for non-targeters) for every year. In this
case country which implements IT is considered as nontargeter before such
implementation and targeter after. This procedure helps to make clear difference
between two types of countries during time path.
The studying is based on the empirical model similar to those used in paper
written by Bysedt and Brito(2008):

(1)
where:

is variable of interest (volatility of growth or inflation); subscript

for country and
variable

.

is for year. The coefficient

describes influence of IT in

is dummy variable which is equal to 1 if country
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has

implemented IT regime. As a result, such country can have
accepted inflation targeting and
are

variables

mentioned

before

since the adoption. Elements of vector
above

(lagged

values

of

dependent

variables,exchange rate etc.) which can have influence on dependent variable.
Moreover, one of the main characteristics of IT is floating exchange rate regime.
In order find whether there are different effects of implemented floating and IT
the data about official ER is included in the regressions. It would be possible
create dummy variable (for fixed ER Dummy=0 and for floating ER
Dummy=1). But, data about changes of ER with fixed effect regressions will
capture this fact because there is ambiguity about officially floating exchange rate
and fixed in that sense that national bank can frequently revise the last. And dejure fixed exchange rate can de-facto be considered as floating.
Also it is possible to have biased estimator

because usually period before

implementation of IT accompanied by high inflation and lower economic
performance. But, fixed effect regressions will eliminate this problem.
Moreover, it is important to mention that different countries have different initial
values and other own characteristics. That is why it is important to use fixed
effect regressions.
It is important to mention that there can be some specific influence for every year
(year effect). In order to eliminate this influence it is important to control for this
effect.
For every variable of interest two types of regression are used. In every regression
when there are lagged value for variable of interest the Arellano-Bond regression
are used. Other type of regressions uses year effect.
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Finally, using fixed effect in regressions it is possible to take into account the
country specific conditions. Including year effect into regressions helps to capture
year specific influences.
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Chapter 5

EMPIRICAL RESULTS
In order to investigate influence of implementation of inflation targeting on
economic performance several regressions were run with different specifications.
In order to verify that fixed effect regressions are needed (not random) the
Housman test was done. According to this test, fixed effect is appropriate for our
purposes. As a result, this captures all fixed influences on dependent variable.
Also it takes into account mean of dependent variables because we are interested
in size of deviation from the mean.
Table 2 summarizes results of estimation for GDP. As it can be seen from this
table, if Arellano-Bond methodology is used then there is significant effect of
implemented IT on growth of GDP. The coefficient near dummy variable for
targeters is equal to -2.86. This means that countries with IT on average
experienced by 3% lower inflation.
But, if year effect is added into regressions then the effect of IT disappears.This
result confirms the results obtained from previous studies that there is no effect
of implementation of inflation targeting on output growth.
On the other hand, the adoption of inflation targeting has influence on output
variability. Results of estimation shows, that implemented IT helps to reduce
average deviation from the mean by 2%. The level of significance is equal to 1%.
This result obtained using Arellano-Bond methodology.
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If year effect is taken into account than the effect of implemented IT becomes
lower and is equal to -0.62%. Level of significance is lower too and it is equal to
10%.
Table 2 summarizes received results of estimation of the effect of implemented
IT on output growth and its variability.
The results, obtained from estimation of influence of implemented inflation
targeting on inflation are expected. There is strong and significant negative effect
of IT on the rising of general level of prices. If Arellano-Bond procedure is used
then estimation shows that level of inflation in countries with inflation targeting is
smaller by 3.49% then in countries without IT. This value is significant on 5%
level. But, if year effect is included into regression than this difference in average
inflation level becomes smaller and is equal to 2.86%, but the level of significance
is 1%.
Also the influence of exchange rate is significant with negative sign. Estimation
results show that flexible exchange rate regime helps to reduce inflation. The
influence of this regime captured also by dummy for inflation targeting. There
some countries which do not target inflation but have flexible exchange rate. As a
result, the coefficients for this variable from Table 2 describe remaining part of
influence.
In case of variability of inflation estimation shows that implemented inflation
targeting has negative effect on deviation of inflation. So, countries with IT
regime have on average more stable inflation. In this countries average deviation
from the min of inflation is lower by 2.24% and level of significance is 5%.
But, including year effect into regressions eliminates this result. Coefficient near
variable of interest is also negative but not significantly different from zero.
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Table 3 summarizes received results of estimation of the effect of implemented
IT on inflation and its variability.
Moreover, in order to investigate annul influence of inflation targeting on
inflation variability there was created variable of interaction of dummy for
targeter for every year and year. But, these coefficients were not significant.
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Chapter 6

CONCLUSIONS
Inflation targeting is a relatively new monetary policy framework. Despite the fact
that the more and more countries have adopted IT there is no clear agreement
about its influence on economic performance.
According to the theory there is tradeoff between high inflation and high level of
economic growth from the one hand or lower inflation and lower output from
other hand. If central bank tries to keep inflation on the stable low level then it
can reduce level of GDP growth.
One group of studies shows that there is positive effect of implemented inflation
targeting on economic performance. But, other studies conclude that there is no
effect of IT on economic situation.
The main goal of this research is to investigate influence of adopted inflation
targeting on output, inflation and their variability in developing countries.
In order to meet the goal, dynamic panel data is used for all developing countries.
According to results of this research, implementation of inflation targeting has
ambiguous effect on economic growth. But, IT helps to reduce average absolute
deviation from the mean of output growth.The value of the effect depends on
methodology used. As a result, this reduction varies from -2% to -0.62%.
Also there is one expected result that countries with implemented inflation
targeting as a main monetary policy framework have lower level of inflation. So,
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these countries not only de-jure have this monetary policy regime but really use
available instruments in order to keep inflation lower.
But, there are still no clear results for inflation variability. If the central bank
announces targeted level of inflation, if this announcement is trustable, then there
will be stabilization of inflationary expectations. As a result, variability of inflation
has to be lower. According to the results, the average deviation from the mean
reduces by 2.24% for Arellano-Bond estimation. But, if year effect is included,
this influence is not statistically significant. This result shows that formal and
institutional aspects of inflation targeting have no influence on variability of
inflation.
Results of this research can be used by policy-makers in order to make clear
decision about implementation of IT in developing countries, particularly in
Ukraine.
Ambiguity of some results can be further investigated in order to find more clear
result about influence of inflation targeting regime on some macroeconomic
variables.
For further research it is possible to try different specifications. Also, it is can be
useful to form different groups of countries from set of targeters and
nontargeters. Also different methodology can be used or different criteria for
comparison of economic performance. For example, the some type of loss
function will capture effect of losses.
Finally, according to received results, in this research there are no supported
arguments against adoption of IT. And still there are positive effect in terms of
inflation and output variability. So, if country will adopt inflation targeting as a
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main monetary policy framework it will be at least better off in terms of level of
inflation and output variability.
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Table 1. Summary statistic
Net
Groupofcountries Statistics Inflation

GDP
growth

Interest Export
rate

(% of
GDP)

Non-targeters

Targeters

Total

Openness
(% of
GDP)

mean

8.94

4.23

8.05

-35.44

48.86

s.d

10.35

5.47

10.34

25.51

27.11

mean

8.03

5.09

10.63

-24.79

40.38

s.d

7.54

4.27

15.13

20.11

19.89

mean

8.86

4.31

8.31

-34.41

48.03

s.d

10.15

5.39

10.94

25.23

26.61
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Table 2. Estimation results for growth of GDP
GDP growth

GDP
growth

GDP
growthvar.

GDP
growthvar.

(1)

(2)

(3)

(4)

targeter_year

-2.858***
(0.840)

-0.454
(0.493)

-1.995***
(0.601)

-0.623*
(0.343)

GDP lagged

-0.0504**
(0.0210)

0.237***
(0.0203)

Openness

0.0905***
(0.00613)

0.0673***
(0.00560)

0.00399
(0.00426)

0.000461
(0.00389)

ER

-0.000460***
(0.000172)

1.47e-07
(7.07e-05)

-0.000344***
(0.000129)

6.71e-06
(4.92e-05)

IR dev

0.00251
(0.00428)

-0.00802**
(0.00331)

-0.000804
(0.00289)

-0.00182
(0.00231)

-0.0837***
(0.0212)

0.169***
(0.0213)

3.829***
(0.243)

3.357***
(0.435)

VARIABLES

Lagged GDP
dev.
Constant

0.467
(0.344)

-0.0490
(0.616)

Yeareffect

yes

yes

R-squared

0.224

0.076

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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Table 3. Estimation results for inflation and its variability
VARIABLES

inflation

inflation

deviation

deviation

(1)

(2)

(3)

(4)

targeter_year

-3.487**
(1.472)

-2.857***
(0.873)

-2.239**
(1.061)

-0.312
(0.616)

Inflationlagged

0.105***
(0.0246)

0.369***
(0.0258)

Openness

0.00179
(0.00997)

0.000482
(0.00947)

-0.00633
(0.00715)

0.000361
(0.00674)

ER

-0.00171*
(0.000889)

-0.00125***
(0.000331)

-0.00228***
(0.000647)

-2.39e-05
(0.000236)

IR dev

0.0740**
(0.0317)

0.0871***
(0.0294)

0.180***
(0.0225)

0.130***
(0.0209)

-0.0893***
(0.0282)

0.148***
(0.0302)

4,593***
(1,304)

50.73
(474.4)

Laggeddeviat.
Constant

3,443*
(1,790)

2,531***
(665.7)

Yeareffect

yes

yes

R-squared

0.275

0.108

Note: Standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1
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APPENDIX
Table A. Countries with Inflation Targeting Regime
AdoptionDate
Year
Month
1990
Q1
1991
M2
1992
M10
1993
M1
1993
M2
1993
M4
1995
M1
1997
M12
1997
M6
1998
M10
1999
M6
1999
M9
1999
M9
2000
M2
2000
M5
2001
M1
2001
M1
2001
M3
2001
M3
2001
M6
2002
M1
2002
M1
2005
M1
2005
M1
2005
M7
2005
M8
2006
M1
2006
M9
2007
M5

Country
New Zealand1
Canada1
United Kingdom1
Sweden1
Finland1
Australia1
Spain1
Czech Republic1
Israel1
Poland2
Brazil2
Chile2
Colombia2
South Africa2
Thailand2
Korea1
Mexico2
Iceland1
Norway1
Hungary1
Peru2
Philippines2
Guatemala2
Slovakia1
Indonesia2
Romania2
Turkey2
Serbia2
Ghana2

Source: Roger (2009); www.centralbanknews.info
1. High income countries, based on World Bank Development Indicators classification;
2. Low income countries, based on World Bank Development Indicators classification.
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