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Abstract

The paper compares the economic performance of countries that apply the
monetary regime of inflation targeting (IT) and countries that apply alternative
monetary regimes in the CESEE (Central, Eastern, and Southeastern Europe) region.
The paper aims to assess whether the IT monetary regime has contributed to greater
positive effects on economic performance in the group of countries that use inflation
targeting as a monetary strategy compared to other groups of countries with
alternative monetary strategies. The methodology of comparison was applied, namely
the statistical technique Difference in Difference (DID), according to Ball and
Sheridan (2005) and Goncalves and Salles (2008). After the introduction of IT, there
was a fall in inflation rates (but the significance of IT is artificial) and a reduction in
the volatility of inflation and gross domestic product (GDP), leading to a stabilisation
of economic growth. The results of the analysis indicate that during the period of
analysis (1990-2020), there was an improvement in economic performance after the
introduction of inflation targeting in the group of countries that use that monetary
strategy, but also in other groups of countries. However, the results show that
economic performance is a little better in the group of countries that applied inflation
targeting as a monetary regime.
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IUJbAIBE UH®JIALIUMJE U ITPUBPEJHU PACT
Y 3EMJ/bAMA IIEHTPAJIHE, UCTOYHE "
JYTOUCTOYHE EBPOIIE

Arncrpakr

VY panmy ce Bpumm nopeheme ocTBapeHHX eKOHOMCKHX epdopMaHCH 3eMalba Koje
IpUMEbYjy MOHETapHH PEXUM NWibamka HWHOIANNje W 3eMajba Koje IpPHMEHmY]y
aJTepHAaTHBHE MOHETapHe pexxkume y 3emsbama Llentpanne, Ucroune u Jyrouctoune
EBpore. Llyb paga je aa ce mpoLeHH 2 JIM je MOHETaPHH PEXKUM IHJbamba HH(IIAIH]e
nonpuHeo BehiMM MO3MTUBHUM epeKkTMMa Ha EKOHOMCKe mepdopmaHce y rpynu
3eMalba KOje MpUMEeY]y IIUbake HHGIAIHNje Ka0 MOHETApHY CTPATETHjy y OAHOCY
Ha JIpyTy TPyIly 3eMajba Koje KOPHCTEe AITepHAaTUBHE MOHETapHe cTpareruje. [Ipume-
BeHa je Meronoiordja mopehema mpema crymujama bonm u Ilepuman (2005) u
Toncaneec u Can3 (2008). HakoH yBoljema 1iibama HHGIAIM]jE, TONUIO je 0 Maja
croma nH}uanyje (aiu je 3Hauaj Bapujabiie Mubamba HH(IIANN]e BEIITAYK) U CMambhe-
Ba BOJIATHJIHOCTU MH(Ianuje u opyto nmomaher nmpousBoaa (BII), mro goBoau 10
craOuiM3anmje IpUBPEIHOT pacTa. Pe3ynratn aHanu3e ykasyjy Ja je TOKOM Iepuoja
ananmse (1990-2020.) gouwio 10 nobosbliamka eKOHOMCKHX Tep(hOpMaHCH HAKOH YBO-
hema muIpama nHGIANKjE KO 3eMajba Taprerapa, ajd U 10 MoOoJbIIamka 1 KO 3eMa-
Jba Heraprerapa. Mmak pesynraTtn ykasyjy Ja cy eKOHOMcKe nepdopmance mMaio 0o-
Jbe KOJI 3eMaJba Koje IpUMerbY]jy [Hbamke HH]IaIHje Ka0 MOHETApHU PEKHM.

Kibyune peun: nuspame uabmanyje nadnanuja, npuspenau pact, bAI1, HECEE.

INTRODUCTION

The monetary strategy of targeting inflation was a revolutionary
idea that was primarily ‘born’ in economically developed countries. After
a long period of hyperinflation, industrially developed countries (for ex-
ample, Latin America) successfully established control over the level of
inflation and reduced it to a single-digit level. Later, the application of
this concept experienced an expansion from more prosperous, developed
countries to developing countries and countries in transition. The central
banks of these countries have successfully controlled inflation through
profound changes in the conduct of monetary policy and anti-inflationary
policy. This monetary policy is based on transparency, independence, and
credibility, and the only monetary scheme that combines these virtues of
the central bank with the pragmatic use of policy instruments is certainly
inflation targeting (Loayza & Soto, 2002, p. 5). Although the application
of this monetary regime is widespread, there are conflicting opinions re-
garding its effectiveness. As other monetary strategies did not result in
the desired outcome, many countries started implementing the concept of
inflation targeting.

The concept of inflation targeting was first introduced and adopted
in New Zealand in 1990. The Central Bank of New Zealand adopted a
formal inflation-targeting framework in 1989, which was introduced un-
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der the Central Bank of New Zealand. Milenkovi¢ and Davidovi¢ (2009)
state in their study that the application of inflation-targeting helps target
countries maintain stable and low inflation in the long term, which resists
the influence of external shocks (oil shocks, exchange rate shocks). With
this, the monetary policy gains efficiency, which is reflected in keeping
the inflation level close to the target. Malovi¢ (2014) points out that in
practice, especially in countries in transition, flexible inflation targeting is
applied more often, which targets inflation in a slightly wider target
range, thus leaving room for the national economy’s development. In this
paper, we dealt with the effectiveness of the monetary regime targeting
inflation on economic performance through macroeconomic variables: in-
flation, volatility of inflation, gross domestic product, and volatility of the
gross domestic product. We chose a sample consisting of the countries of
Central, Eastern, and Southeastern Europe (CESEE). The reason for
choosing this sample lies in the different economic developments of these
countries, as well as the differences in terms of the monetary policy strat-
egies that they apply. The sample consists of a total of 19 countries (Rus-
sia and Ukraine are excluded from the sample due to the short period of
implementation of inflation targeting), 8 target countries, and 11 non-
target countries. The analysis is performed with annual data for the period
between 1990 and 2020.

The research problem is a practical and econometric examination
of the impact of the monetary strategy of inflation targeting on economic
growth, and a comparison of the achieved economic performances of tar-
get countries and non-target countries in the CESEE region. Since the
main goal of this monetary policy strategy is to ensure low and stable in-
flation, it should have a positive effect on economic growth, that is, on
the growth of the real gross domestic product rate, as its indicator. As
there are controversies regarding the relationship between inflation and
economic growth, as well as the effectiveness of inflation targeting as a
monetary policy regime, we will try to prove that stabilising inflation en-
courages real GDP growth, or at least does not hinder its growth, and that
the monetary strategy of targeting inflation has proven to be more effec-
tive compared to other regimes of monetary policy, which consequently
leads to the growth of the real gross domestic product of the countries in
the sample. To determine the effectiveness of the aforementioned mone-
tary strategy, we will compare the realised effects of inflation targeting on
the economic performance of the target countries (the treatment group)
and non-target countries (the control group) using the DID statistical
technique.

The main objective of the analysis is to assess whether the adopted
inflation targeting regime contributed to greater positive effects on eco-
nomic performance for the countries that apply it, using non-target coun-
tries as a ‘control group.’
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HO — The application of the monetary strategy of targeting inflation
leads to the lowering of the level of inflation rates, reducing the volatility
of inflation and the volatility of GDP, which leads to the stabilisation of
the GDP growth rate and, thus, to the stabilisation of economic growth.

H1 — Inflation targeting leads to a reduction in the level of infla-
tion, inflation volatility, and GDP volatility in the target countries.

H2 — The positive effects of IT on the economic performance of
the target countries are greater than the positive effects of other (alterna-
tive) monetary regimes.

The paper is divided into six parts. In the first part, the research
methodology used is presented. A description of the variables and the
model used in the analysis is given in the second part. The third part in-
cludes all the results of the analysis. The discussion and conclusion are
presented in the fifth and sixth parts of the paper.

LITERATURE REVIEW

Despite extensive research, the empirical evidence on the perfor-
mance of the monetary regime inflation targeting is still inconclusive. In-
flation targeting as a monetary strategy has stable and low inflation as its
primary goal. There are numerous studies on whether it is effective in
achieving its main goal. The optimistic view on inflation targeting is
based on empirical evidence from research that shows that the application
of this monetary regime leads to the reduction of high levels of inflation
rates to acceptable percentages (it is considered that the inflation rate in
the range of 3-5% has a stimulating effect on the economy), and reduces
its volatility. The authors who proved this thesis conducted research in a
large number of countries and presented it in their works: Mishkin and
Schmidt-Hebbel (2007), Batini and Laxton (2007), Goncalves and Salles
(2008), Lin and Ye (2009), De Mendonca and De Guimaraes e Souza
(2012), Valera, Holmes, and Hassan (2018), and Samarina, Terpstra, and
De Haan (2014).

On the other hand, the opponents of this position and opinion,
through the results of their research, indicate that there is a weak correla-
tion link or that the introduction of a monetary strategy of inflation target-
ing has no effect on the inflation movement itself. This is evidenced by
the works of Ball and Sheridan (2005), Goncalves and Carvalho (2009),
and Brito and Bystedt (2010), while the authors Dueker and Fisher (2006)
as well as Lin and Ye (2007), through their research on a sample of target
countries and non-target countries, indicate that there are no significant
differences in inflation levels. Also, there are conflicting opinions on
whether inflation targeting has a positive effect on economic growth. In
the research of the theoretical assumptions for this thesis, it is emphasised
that the effect of the introduction of the monetary regime of inflation tar-
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geting depends on the initial level of economic growth (e.g., Gupta
(2011)), while other authors, such as Cordero (2007), emphasise the nega-
tive impact of inflation targeting on economic growth. One group of au-
thors, such as Bernake, Laubach, and Mishkin (1999), Mishkin (1999),
Bernake (2003), and Svensson (2007), indicates that after the introduction
of the monetary regime of inflation targeting, a certain degree of stabilisa-
tion is achieved in the real economy. Empirical evidence on the effects of
inflation targeting real economic growth is also far from conclusive and
uniform. After reviewing previous empirical research, a certain group of
empirical studies, conducted by Mishkin (2001), Neumann and von Ha-
gen (2002), Ball and Sheridan (2003), Apergis and Panethimitaki (2008),
Mollick, Cabral and Carniero (2011), Amira, Mouldi and Feridun (2013),
Ayeres, Belasen and Kutan (2014), Aquir (2014), and Souza, Mendoca
and Andrade (2016), indicates that there is a positive impact of the mone-
tary strategy of targeting inflation on economic growth, while another
group of researchers who oppose this opinion, such as Lavoie (2002),
Fraga, Goldfain and Minella (2003), Libanio (2005), Mishkin and
Schmidt-Hebbel (2007), Frang, Lee and Miller (2009), and Brito and By-
stedt (2010), suggest the opposite with their results. Examining the im-
pact of this monetary strategy on economic growth, Ayeres, Belasen, and
Kutan (2014) stated that it is minimal, but that there is a statistically sig-
nificant increase only in certain regions, such as Europe, Latin America,
and the Middle East.

According to the study, Brito and Bystedt (2010) point out with
empirical evidence that there are variations in the introduction of this
monetary regime by country, as well as that there is a negative relation-
ship between average inflation and its volatility, and that there is a strong
negative relationship between inflation and economic growth. Molick,
Cabral, and Garneiro (2011) studied the impact of inflation targeting on
economic growth in a group of 55 countries, of which 22 are developed
countries and 33 are developing countries. The results of the study indi-
cate that, with the transition to strict inflation targeting (IT-full fledged),
real GDP growth rates are also higher, regardless of whether developing
countries or developed countries are examined. Contrary to the static
model of the panel analysis, the dynamic model estimated that the long-
term effect of inflation targeting developing countries is lower than with
the static model. The reason lies in the fact that developing countries
switched to this monetary regime much later, so the full effects on real
economic performance were lagging compared to developed countries.
Abo-Zaid and Tuzemen (2012), using the Diff-in-Diff methodology,
point out that after a comparative review of the implementation of infla-
tion targeting in the analysed countries, inflation rates were reduced,
which supported economic growth. Souza, Mendoca, and Andrade (2016)
highlighted the period of the financial crisis (2008), wherein they con-
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cluded that in those countries that applied inflation targeting as a mone-
tary strategy, economic performance was significantly better after the fi-
nancial crisis compared to non-targeting countries. The conclusion of the
study by author Aquir (2014) was based on the fact that the application of
this monetary regime ensures better macroeconomic performance, thus
enabling sustainable economic growth through low and stable inflation.
Soe and Kakinaka (2018) calculated the volatility of income, inflation,
GDP, the growth of the amount of money in circulation, and the real
growth of the money balance (money balance growth). The results of the
study present the argument that the effectiveness of the application of the
monetary regime of inflation targeting could be increased if the monetary
aggregate M1 (money supply) was included as an appropriate instrument
within this regime in developing countries.

The research conducted by Valera, Holmes, and Hassan (2018)
was aimed at examining the relationship between inflation targeting and
its volatility through the GARCH (Generalized Autoregressive Condi-
tional Heteroskedasticity) volatility model. The results of the research in-
dicate that the analysed countries that apply this type of monetary infla-
tion targeting strategy, compared to those countries that do not apply it,
managed to reduce inflation levels and inflation volatility. Also, the re-
sults show that inflationary shocks are increasing for both groups of ob-
served countries (targeters and non-targeters). In their study, Amira,
Mouldi, and Feridun (2013) examined the impact of the application of the
monetary regime of inflation targeting on the growth of real GDP and its
volatility. The results showed that there is a significant relationship be-
tween inflation targeting and the volatility of real economic growth,
which also implies the stabilisation of economic growth in the short term
due to the stimulus of inflationary expectations. Empirical evidence
shows that, although the implementation of the monetary regime of infla-
tion targeting results in higher economic growth, it does not guarantee the
stability of real GDP growth. The reason for this is that the effectiveness
of this way of conducting monetary policy decisively depends on the
structural parameters of the country’s economy and external dynamics. In
an empirical study conducted by Goncalves and Salles (2008), target
countries and non-target countries were compared. The results of the re-
search proved that the choice of applying the monetary regime of infla-
tion targeting proved to be beneficial for developing countries and new
economies, in the sense that the decline in high inflation rates in develop-
ing countries can be attributed to the application of this monetary regime.
Also, the authors point out that the volatility of economic growth in target
countries is reduced compared to countries that apply other alternative
monetary strategies. Apergis, Miller, Panethimitakis, and Vamvakidis
(2005) used the 1S-LM model in their research on a sample of OECD
countries (the Organization of Economic Cooperation and Development)
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for the period between 1974 and 2001. The results of the study point out
that the gap between the average GDP and the average inflation rate de-
creases at higher targeted inflation rates. Also, there is a negative correla-
tion between the average GDP rate and the average inflation rate. If mon-
etary and fiscal policy is directed towards the stabilisation of inflation, it
will automatically lead to the stabilisation of the GDP if the economy
faces shocks arising from the demand side. If the shocks are manifested
on the supply side, the stabilisation of inflation will lead to an increase in
the variability of real GDP.

Oztiirk, S6zdemir, and Ugler (2014) analysed GDP rates in devel-
oped and developing countries that apply a monetary strategy of targeting
inflation. The results of the studies indicate that both groups of countries
applying this monetary regime managed to reduce inflation rates. Before
and after the country’s financial crisis, the targeters recorded fewer fluc-
tuations in inflation rates. Also, the authors point out that target countries
have better macroeconomic performance compared to non-target coun-
tries, except for the period between 2007 and 2009, when the effects of
the financial crisis were most intense. In a paper that deals with the con-
nection between the monetary strategy of inflation targeting and its uncer-
tainty, Tat (2012) introduces the GARCH methodology (a basic model
that is upgraded with leverage effects) and GARCH into the conventional
model of inflation variances. The author examines the relationship be-
tween the level and volatility of inflation in a sample of 26 countries,
which are divided into groups of developing countries and developed
countries. Empirical results indicate that the monetary strategy of infla-
tion targeting helps countries that implement it conduct monetary policy
in the best possible way. This study supports the monetary strategy of in-
flation targeting, and the author of the paper suggests that those countries
struggling with high levels of inflation rates should consider introducing
this monetary strategy.

DATA AND METHODOLOGY

By the set goals and hypotheses of the paper, the need to analyse a
larger group of data over a longer period is highlighted. As the effects of
the introduction of the monetary strategy of inflation targeting do not
stand out significantly in shorter periods, 1990 was taken as the starting
year in the analysis, because that year marked the first presentation of this
alternative monetary strategy in New Zealand. The sample of countries
consists of 19 European countries (Russia and Ukraine are excluded from
the analysis) which make up the CESEE region of European countries
compiled by the International Monetary Fund. The following table (Table
1) shows the CESEE countries included in the sample for analysis. The
countries are divided into two groups: 8 target countries — countries that
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apply the IT monetary regime, and 11 non-1T countries — countries that
apply other alternative monetary regimes.

Table 1. Countries in the CESEE region included in the Sample

IT countries Year of adoption IT Non-IT countries

Czech Republic 1998 Bulgaria Montenegro
Poland 1999 Croatia North Macedonia
Hungary 2001 Estonia Belarus

Albania 2009 Latvia

Romania 2005 Lithuania

Serbia 2009 Slovakia

Turkey 2006 Slovenia

Moldova 1998 Bosnia and Herzegovina

Note: Russia and Ukraine were excluded from the analysis due to the short period of
application of the IT monetary regime. Russia implemented the IT regime in 2015,
and Ukraine in 2017.

The specificity of the selection of this sample lies in the heteroge-
neity and specificity of the countries in terms of economic development,
membership in the European Union, and the European Monetary Union,
as well as in terms of the process of transition. The planned analysis will
be carried out for the period between 1990 and 2020 to see the effects of
the monetary inflation targeting regime on economic growth as clearly as
possible. Also, the longer period of the analysis and assessment is con-
nected with the fact that countries implemented this way of conducting
monetary policy in different periods (years), namely: Albania (2009),
Czech Republic (1998), Hungary (2001), Moldova (2010), Poland (1999),
Romania (2005), Serbia (2009), and Turkey (2009). Therefore, the effects
themselves are different by country.

THE DESCRIPTION OF VARIABLES AND MODELS

As there is a problem — namely, that the significant reduction in in-
flation rates after the introduction of the IT regime in countries that ini-
tially had high inflation rates is not a direct result of the IT regime, Ball
and Sheridan (2005) introduce an independent variable, which is the ini-
tial value of the dependent variable. This approach involves determining
the average value of the observed economic variable for each country and
determining whether there has been an improvement. However, to attrib-
ute that improvement to inflation targeting, one must compare the im-
provements in target and non-1T countries.

We applied the DID methodology. Difference-in-differences is an
analytical approach that facilitates causal inference even when randomi-
sation is not possible. Difference-in-differences combines two methods to
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compare the before-and-after changes in outcomes for treatment and con-
trol groups, and to estimate the overall impact of the program. The DID
methodology was used by Ball and Sheridan (2005) and Gonclaves and
Salles (2008). We also examined whether changes in the movement of
average inflation, volatility of inflation, and volatility of gross domestic
product were greater in target countries compared to non-target countries.

We used annual inflation rates and annual gross domestic product
growth rates from International Financial Statistics. We estimated the fol-
lowing regression:

X pos X pre = 89 + &4 1T + & 1)
Xpost— the value of the variable in the post-target period;

Xpre— the value of variable X in the period before targeting;

IT — an artificial variable that takes the value 1 if the country uses
inflation targeting as a monetary strategy, or 0 if it is not;

a; — regression parameter that measures the effects of targeting on the
dependent variable.

It is possible to evaluate several models by varying the pre-
targeting period in the sample. Since the initial value of the observed de-
pendent variable can differ significantly, the initial value of the dependent
variable is also included in the model as an independent variable. Name-
ly, this regression model can lead to wrong conclusions. According to
Ball and Sheridan (2005), the transition to an inflation-targeting regime
was most attractive for those countries that had very poor economic per-
formance. Therefore, the level of improvement will also depend on the
starting conditions, so often the average values of inflation in the pre-
target period in these countries are very bad, so the improvement is great-
er than in those countries that are not in the inflation targeting regime.
Hence, the following regression model is evaluated to determine the in-
fluence of the initial value of the dependent variable on its improvement.

X post—X e = 8o + 41T +8,X, +& 2

In this regression, the coefficient with the artificial variable shows
the effect of targeting the dependent variable with the given initial per-
formance. If that coefficient is statistically significant, then the improve-
ment in the target countries with initially poor performance is greater than
the improvement in the non-target countries with similar initial economic
performance.

The analysis aims to assess the effectiveness of the inflation target-
ing regime in improving the economic performance of the target countries
in comparison to the non-target countries, which we used as a ‘control
group.” That is, we are interested in the economic and statistical signifi-
cance of the parameter al. This analysis requires defining the dividing
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line between what is called the ‘start’ and ‘end’ periods. Defining the de-
marcation date between the end of the initial period and the beginning of
the final period is simple for the target countries, that is, countries that
apply inflation targeting as a monetary strategy. For the group of IT coun-
tries, this date includes the year in which a certain country adopted the in-
flation targeting regime in the first six months of that year, or the follow-
ing year otherwise.

Setting dates for non-IT countries involves an inevitable degree of
arbitrariness. Ball and Sheridan (2005), as well as Gonclaves and Salles
(2008), defined this date for non-target countries as the average date of
adoption for a group of target countries by calculating the arithmetic
mean. In our sample, the calculated average adoption date for the target
countries was 2005. Since we used the countries of the CESEE region as
our sample, most of the countries had periods of hyperinflation during the
early 1990s. Some such target countries are Poland, Serbia, Turkey, Al-
bania, Romania, and Moldova, and some such non-target countries are
Croatia, Bulgaria, Estonia, Latvia, Lithuania, Slovenia, North Macedonia,
and Belarus. In order not to reach the wrong conclusions due to the period
of hyperinflation, we excluded the years when inflation rates were over
50% from the observation. Since this is a general problem of research on
the movement of inflation in many developing countries, many authors,
such as Gonclaves and Salles (2008), Brito and Bysted (2010), and Amira
Mouldi and Feridun (2013), have similarly solved this problem in their
research.

Goncalves and Sales (2008) state that in the traditional DID meth-
odology, the initial and final periods are the same for the control and
treatment groups. Although the application of this method is somewhat
random, calculating the average date of the introduction of the IT regime
introduces a certain symmetry into the analysis. Also, they ran the same
regressions using 1997 and 1999 as the years demarcating the initial peri-
od, but these changes in the analysis did not substantially affect their re-
sults.

RESULTS
Fall in Inflation as a Dependent Variable

When we used the inflation rate as a dependent variable in the
model, we used three samples. All three mentioned samples include a
group of IT countries (Czech Republic, Poland, Hungary, Albania, Ro-
mania, Serbia, Turkey, and Moldova) and a group of non-1T countries
(Bulgaria, Croatia, Estonia, Latvia, Lithuania, Slovakia, Slovenia, Bosnia
and Herzegovina, Montenegro, North Macedonia, and Belarus). Russia
and Ukraine have only recently introduced an inflation-targeting regime,
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so due to the short period of the application of this regime and the possi-
bility of obtaining wrong results and interpretations, we excluded them
from the analysis.

The first sample includes changes in average inflation rates, where
the initial period is 1990 and the final period is 2020. In this sample, we
calculated the decline in inflation for the entire period of analysis using
the arithmetic mean. The drop in inflation is noticeable in both of the ob-
served groups, even though the average drop in inflation is slightly higher
in countries that apply inflation targeting.

In the second sample, we used the initial period of analysis differ-
ently for the observed groups of countries. For target countries, it is the
date of adoption of inflation targeting, and for non-target countries, we
use the average date of introduction of IT for target countries (2005). The
drop in inflation in this sample is on average higher in the target countries
compared to the non-target group. What we can conclude is that the final
inflation before the introduction of the monetary inflation targeting re-
gime in the target countries was almost twice as high on average com-
pared to non-target countries (using 2005 as a hypothetical year).

In the third sample, we analysed the period after the introduction of
inflation targeting. The initial period is the year after the introduction of
inflation targeting as a monetary strategy. Based on the calculated aver-
ages, we obtained a result that indicates that the average drop in inflation
in the group of IT countries is slightly higher than in non-IT countries.

Table 2. IT countries — Fall in inflation

Country Year of IT Sample 1 Sample 2 Sample 3
>Im adoption (1990-2020) (Before IT) (After IT)
Czech Republic 1998 -7,93 -3,3 -7,54
Poland 1999 -42,73 -34,5 -3,78
Hungary 2001 -25,04 -18,57 -5,79
Albania 2009 -20,95 -19,21 -0,61
Romania 2005 -29,61 -20,37 -6,38
Serbia 2009 -21,73 -10,9 -6,54
Turkey 2006 -32,68 -36,78 +2,68
Moldova 1998 -26,10 -29,93 -3,71
Mean 2005 -25,85 -21,70 -3,96

Source: Author’s calculation

The previous table (Table 2) shows the decline in the inflation rate
in the target countries — countries that apply the IT monetary regime, for
the three analysed periods. The first sample refers to the complete period
of analysis, the second sample refers to the period before IT, and the third
simple refers to the period after the introduction of IT.
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In the first sample, the largest drop in the inflation rate was record-
ed in Poland (-42.73%), and the lowest in the Czech Republic (-7.93%).
The Czech Republic and Poland are the first developing countries to in-
troduce the IT regime, and the first countries in the CESEE region. In the
Czech Republic, inflation hovered around 10% until 1998, then recorded
a decline and hovered around 2% until the end of the analysed period. Po-
land had periods of hyperinflation in the 1990s, and the recorded inflation
in 1990 was as much as 568%.

In order not to get inflated results and illogical conclusions from
the analysis, we excluded this period (1990-1992) from the analysis. Af-
ter the introduction of the IT monetary regime, the biggest drop in inflation
was recorded in the Czech Republic (-7.54%), followed by Serbia (-6.54%).
Serbia also had a long period of hyperinflation (1990-2001); the inflation
rate has dropped to around 2% as recently as 2014. Considering that
Serbia introduced the IT monetary regime in 2009, these results of the IT
regime proved to be effective. Turkey also had a long period of
hyperinflation (1990-2001); inflation rates were over 50%, and in 1994
they were 105%. After the implementation of the new IT monetary re-
gime in 2009, there was a slight increase in the inflation rate amounting
to 2.68%. It is also the only target country in the CESEE region where in-
flation increased in the period after the introduction of IT (2006-2020).
However, it is specific to Turkey which had the largest drop in the inflation
rate before the introduction of the IT regime (-36.78 %). In this sample of IT
countries, in addition to the mentioned IT countries, the countries that had a
period of hyperinflation in the 1990s are Albania (e.g., 226%, 1992),
Romania (e.g., 231%, 1991), and Moldova (e.g., 1,614%, 1993).

Table 3. Non-IT countries — Fall in inflation

Country Year of IT adoption Samplel  Sample2 Sample 3
(Non-I1T) (hypothetical year) (1990-2020) (Before IT) (After IT)
Bulgaria 2005 -22,13 -12,52 -3,37
Croatia 2005 -3,18 -1,89 -2,55
Estonia 2005 -48,09 -44.6 -4,52
Latvia 2005 -35,70 -29,73 -6,53
Lithuania 2005 -38,45 -38,49 -1,46
Slovakia 2005 -7,95 -2,34 -0,77
Slovenia 2005 -31,81 -28,17 -25
Bosnia and Herzegovina 2005 -6,78 -5,45 -4,63
Montenegro 2005 -30,12 -26,76 -3,71
North Macedonia 2005 -15,17 -16,82 +0,67
Belarus 2005 -36,99 -24 44 -479
Mean - -25,12 -21,02 -3,11

Source: Author’s calculation
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Table 3 shows the decline in inflation rates in non-IT countries,
where we determined the year of IT introduction to be the arithmetic
mean of the years of IT introduction in countries (2005), as was done by
the authors Ball and Sheridan (2005) and Gonclaves and Salles. (2008).
Based on this and the specific hypothetical date of the introduction of IT in
the non-IT countries, in the first sample, the largest drop in inflation was
recorded in Estonia (-48.09%), and the lowest in Croatia (-3.18%). In the
period between 1990 and 2005 (second sample), the largest drop in inflation
was recorded in Lithuania (-38.49%) and the lowest in Croatia (-1.89%). In
the period between 2005 and 2020, in 2008, the largest drop in the
inflation rate was recorded in Latvia (-6.53%), and the lowest drop, i.e.,
an increase in the inflation rate, was recorded in North Macedonia (at
0.67%). In this sample of non-target countries, a period of hyperinflation
was present in the following countries: Bulgaria (e.g., 1,058%, 1997),
Croatia (e.g., 500%, 1990), Estonia (e.g., 90%, 1993), Latvia (e.g., 952%,
1992), Lithuania (e.g., 1021%, 1992), Slovenia (e.g., 552%, 1990), North
Macedonia (e.g., 127%, 1994), and Belarus (e.g., 2,221%, 1994).

Based on the results presented in Tables 2 and 3, determined by the
arithmetic mean of targeters and non-targeters in the first sample (1990—
2020), a greater drop in the inflation rate was recorded in the group of
target countries. In the second sample (1990-IT introduction period), a
greater drop in the inflation rate was also recorded among the target audi-
ence, as was the case in the third sample (IT-2020 introduction period).
Therefore, the results indicate that the drop in the inflation rate in all three
of the analysed samples is greater in the target countries, emphasising the
period after the introduction of the IT monetary regime, where the drop in
the inflation rate is greater in the target countries compared to the non-
target group. The difference in the fall in the inflation rate between the
observed groups of countries is minimal, but it is present.

In this part of the paper, we wanted to determine whether exces-
sively high inflation in the past led to huge drops in inflation from the ini-
tial to the final period in the observed countries, that is, whether the sig-
nificance of the IT dummy variable was ‘artificially’ inflated.

According to the evaluated models (1) and (2) (Table 4), it can be
observed that the dummy variable IT is not statistically significant in
model 2, which was evaluated on the first sample. Estimated models that
include the initial value of inflation indicate that this variable has a statis-
tical impact on the decline in the value of inflation in all observed sam-
ples, and that the significance of the inflation targeting regime is inflated.
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Table 4. Inflation regressions

Dependent Equation 1 Equation 2

variable:

Fall in Model 1 Model 2 Model3 Model1  Model2  Model 3
inflation

IT dummy 0,7217 0,5747 0,8533 -2,7435™ -3,17419 -1,2575
Infpre 0,93335" 13897219™" 0,5492"
Adjusted Rz 0,0579 0,058 0,0313 0,9659 0,864728 0,2020

Notes:  statistical significance at 1% *“statistical significance at 5%
*** statistical significance at 10%
Source: Author’s calculation

Inflation Volatility and GDP Volatility as Dependent Variables

In the following analysis, we evaluated inflation volatility and
GDP volatility using two initial periods, 1990 and 1996, to see if we
would get different results in the direction of the effectiveness of inflation
targeting in reducing inflation and GDP volatility. Inflation volatility and
GDP volatility were calculated as standard deviations, according to Ball
and Sheridan (2005) and Goncalves and Salles (2008).

Table 5. IT countries — Inflation volatility

Country Sample 1 Sample 2
(Im) (1990-2020) (1996-2020)
Czech Republic -2,45 +1.30
Poland -10,02 -1.67
Hungary -5,39 -3.27
Albania -9,17 -9.06
Romania -10,14 -11.70
Serbia -7,63 -8.76
Turkey -14,30 -12.81
Moldova -8,73 -8.33
Mean -8,48 -6.79

Source: Author’s calculation

We chose two initial periods in the analysis of inflation volatility
in the target countries in order to obtain different results and be able to
compare them with each other. When we took 1990 as the initial year in
the analysis, the biggest reduction in inflation volatility was recorded in
Romania, and when we took 1996 as the initial year, this reduction was
recorded in Turkey. In the Czech Republic, inflation volatility increased
in the second sample (1996-2020) compared to the first sample (1990-
2020). If we compare samples 1 and 2, there is little difference in the
average reduction in inflation volatility. In the second sample, the average
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reduction in inflation volatility in the target countries is -6.79, while the
volatility reduction is greater than -8.48 in the first sample.

Table 6. Countries non-IT — Inflation volatility

Country Sample 1 Sample 2
(Non-IT) (1990-2020) (1996-2020)
Bulgaria -2,05 -2.54
Croatia +0,36 +0.28
Estonia -11,68 -3.76
Latvia -6,98 -0.68
Lithuania -10,68 -5.32
Slovakia -3,36 -1.03
Slovenia -6,36 -0.39
Bosnia and Herzegovina +0,28 +0.63
Montenegro -8,84 -7.43
North Macedonia -2,92 -0.32
Belarus -7,64 -5.35
Mean -5,44 -2.35

Source: Author’s calculation

As for the non-IT countries, the largest decrease in inflation vola-
tility in the first sample (1990-2020) is present in Estonia (-11.68), while
the lowest is in the case of Croatia and Bosnia and Herzegovina, where
there was even an increase in volatility in the final period compared to the
initial period of analysis. In the second sample (1996-2020), the greatest
reduction in inflation volatility is present in Croatia (-7.43), and the low-
est in Bosnhia and Herzegovina and Croatia (these countries experienced
an increase in inflation volatility in the final period compared to the initial
period of the analysis). Therefore, by changing the initial period, we
reached similar results in terms of inflation volatility. What is clear is that
there was a double decrease in inflation volatility in the second sample
compared to the first sample. As for Bosnia and Herzegovina and Croatia,
it is clear that inflation volatility did not decrease in the mentioned coun-
tries even after 1996, and until the end of the analysis.

If we compare the results of the inflation volatility of the groups of
IT countries and non-1T countries (Tables 5 and 6), we can conclude that
there was a drop in the volatility of inflation in both of the observed
groups. What can be pointed out is that the drop in inflation volatility in
both samples is greater in the IT countries.
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Table 7. IT Countries — GDP volatility

Countries Sample 1 Sample 2
(I (1990-2020) (1996-2020)
Czech Republic  -2,71 -0.26
Poland -3,50 +0.15
Hungary +0,82 +1.38
Albania -8,19 -3.50
Romania -2,25 -0.96
Serbia -2,14 -2.54
Turkey -1,15 -1.28
Moldova -7,39 -1.14
Mean -3,31 -1.02

Source: Author’s calculation

In the same way, we analysed GDP volatility using two initial pe-
riods of analysis (1990 and 1996). The largest drop in volatility in the
first sample of GDP is present in Albania, and the smallest (even an in-
crease) in volatility is in Hungary. In the second sample, the largest drop
in GDP volatility was recorded in Serbia, while the increase in GDP vola-
tility was the largest in Hungary (as in the first sample). By changing the
initial period of the analysis, we came to different average results for re-
ducing GDP volatility. A larger drop in volatility was observed in the first
sample (Table 7).

Table 8. Non-IT Countries — GDP volatility

Countries Samplel  Sample 2
(Non-IT) (1990-2020) (1996-2020)
Bulgaria -3,58 -4.04
Croatia +1,75 +1.71
Estonia +1,75 +2.29
Latvia +0,73 +4.18
Lithuania +2,24 +2.03
Slovakia +2,00 +1.94
Slovenia +3,07 +3.13
Bosnia and Herzegovina  -22,94 -7.02
Montenegro +0,93 +0.78
North Macedonia -1,54 +0.27
Belarus -3,56 +1.35
Mean -1,74 +0.60

Source: Author’s calculation

In the group of non-IT, the largest drop in GDP volatility is present
in Bosnia and Herzegovina in both the first and second sample. What can
be highlighted is that almost all IT countries in both of the observed sam-
ples experienced an increase in GDP volatility. In addition to Bosnia and
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Herzegovina, there was also a drop in GDP volatility in Bulgaria in both
of the observed samples. When we compare the groups of IT and non-IT
countries, it is clear that the drop in GDP volatility is greater in IT coun-
tries (with two initial periods of analysis). In the case of the non-IT coun-
tries, there was a smaller average decrease in GDP volatility in the first
sample (Table 7), but there was an average increase in GDP volatility in
the second sample (Table 8).

Table 9. Regressions of inflation volatility

Dependent variable: Equation 1 Equation 2

Fall in inflation volatility Model 1 Model 2 Model 1 Model 2
(1990) (1996) (1990) (1996)

IT dummy 3,0360 53360  0,6249 2,4554

Volinfpre 0,9009" 0,71956"

Adjusted R2 0,0901 0,2761 0,95389 0,63009

Notes: * statistical significance at 1% statistical significance at 5%
Source: Author’s calculation

Similar conclusions can be drawn from Tables 9 and 10, where we
analysed inflation volatility and GDP volatility. For all models, the initial
value of inflation is statistically significant, which points to the conclusion
that high initial values were of crucial importance for the drop in the volatility
of the observed variables. The variable IT has a statistically significant
influence in the model in which the drop in GDP volatility is analysed.

Table 10. Regressions of GDP volatility

Dependent variable: Equation 1 Equation 2

Fall in GDP volatility Model 1 Model 2 Model 1 Model 2
(1990) (1996) (1990) (1996)

IT dummy 1,5728 1,458095 1,3451™  1,5193™

Volgdppre 1,0366" 1,071535™"

Adjusted R? 0,0393 0,0144 0,9653 0,832849

Notes: " statistical significance at 1% ™“statistical significance at 5%
*** statistical significance at 10%
Source: Author’s calculation

The dummy variable IT has a statistical significance of 5% on the
decline in inflation volatility in Model 1, where we took 1996 as the starting
year of the analysis (Table 9). However, in Model 2, where the independent
variables are IT and Volinfpre (pre-IT inflation volatility), it is clear that the
impact of the IT dummy variable does not affect the fall in inflation volatility,
but only the pre-IT inflation movement. Furthermore, the dummy variable IT
affects the drop in GDP volatility with a statistical significance level of 5% in
the second equation and in Model 1, where we took 1990 as the initial year,
and in Model 2, where the initial year of analysis is 1996.
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DISCUSSION

Using the DID statistical method, we examined the impact of the
IT monetary regime on the movement of inflation, inflation volatility, and
GDP volatility. We compared the realised effects of IT on the economic
performance of IT countries, using them as a ‘treatment group,” and non-
IT countries, using them as a ‘control group.’

The hypothesis HO, which states that the application of the IT
monetary strategy leads to a decrease in the level of inflation, a decrease
in the volatility of inflation and the volatility of GDP, which leads to the
stabilisation of the GDP growth rate, and thus to the stabilisation of eco-
nomic growth, has been partially proven. Although there was a significant
drop in inflation rates during the analysed period, and especially after the
introduction of the IT regime, after the inflation regression was per-
formed, the evaluated models (1 and 2) (Table 9) showed that the IT
dummy variable has an ‘artificially’ inflated significance. The decline in
inflation according to the estimated models that include the initial value
of inflation (INFpre) points to the conclusion that this variable has a sta-
tistical impact on the decline in inflation rates in all of the observed sam-
ples, and that the statistical significance of the IT regime is inflated. Fur-
thermore, we evaluated the volatility of inflation and the volatility of
GDP. According to the obtained results, we can conclude that there was a
drop in the volatility of inflation in both of the observed groups of coun-
tries (Tables 5 and 6). Only Bosnia and Herzegovina and Croatia did not
decrease the volatility of inflation in any sample. Using the two initial pe-
riods of analysis (1990 and 1996) and examining the volatility of infla-
tion, we also examined the volatility of GDP. In both of the observed
groups, there was a decrease in GDP volatility, and thus a stabilisation of
economic growth. Then we evaluated the volatility of inflation and GDP,
and concluded that the IT dummy had a statistical impact on the drop in
the volatility of GDP in both of the observed groups (Table 10).

The obtained results partially confirm hypothesis H1, which states
that IT leads to a decrease in the level of inflation, volatility of inflation
and volatility of GDP in the target countries — it was not proven that the
IT dummy variable has a statistical impact on the drop in the level of in-
flation.

Hypothesis H2, which states that the positive effects of IT on the
economic performance of IT countries are greater than the positive effects
of other (alternative) monetary regimes in non-IT countries, has been
proven. Based on Tables 2 and 3, we conclude that there was a drop in in-
flation in both of the observed groups of countries, with a slightly larger
drop recorded in the countries that use IT as a monetary regime. Never-
theless, it is indicated in Table 4 that the IT dummy variable has an inflat-
ed statistical significance on the impact of the reduction of the inflation
level, and that the INFpre variable had a greater statistical significance on
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the reduction of the inflation level. As for the drop in inflation volatility
(Tables 5 and 6), there was a drop in both of the observed groups of coun-
tries, but a greater drop in inflation volatility was recorded in the coun-
tries that use inflation targeting. Also, the results are similar in the analy-
sis of the drop in GDP volatility, where there was a drop in GDP volatili-
ty (statistical significance 5%), but only in the groups of countries that
use inflation targeting. In the case of non-IT, there was even a slight in-
crease in the volatility of inflation. Therefore, when we compare the im-
pact of the IT regime on economic performance, the positive effects are
greater in the countries that use IT monetary regimes.

The limitation related to this research was hyperinflation, which
was addressed by introducing an artificial variable into the analysis, ne-
glecting all inflation rates above 50%. Additionally, some limitations are
associated with the specificity of the sample countries included in the
analysis. Countries that have implemented inflation targeting are at dif-
ferent levels of economic development, and at different stages and/or sta-
tuses where membership in the European Union and the European Mone-
tary Union is concerned. However, the authors aimed to demonstrate
whether there are differences in achieved economic performances by
comparing the group of countries implementing inflation targeting with
the group of countries applying other monetary strategies. Although the
results showed slightly better economic performances in countries im-
plementing inflation targeting, it is necessary to conduct an individual
analysis for each country covering the period between the moment of in-
troducing inflation targeting and the present moment. This way, a better
picture of the effectiveness of inflation targeting as a monetary strategy
and its impact on economic growth would be provided.

CONCLUSION

Based on the obtained results of the analysis done using the DID
methodology, we came to the following conclusions. The IT monetary
regime has not proven to be effective in reducing inflation rates in the ob-
served group of countries (CESEE), which is its main objective. Howev-
er, the IT regime has proven to be effective in reducing inflation volatility
and GDP volatility. Comparing the achieved effects of the IT monetary
regime, it is clear that there are greater positive effects on economic per-
formance and the stabilisation of economic growth in countries that apply
this monetary regime (targeters) compared to the group of countries that
do not apply it. The limiting factor of this research is certainly the specif-
ic sample of countries in the CESEE region, since most countries had pe-
riods of hyperinflation during the 90s (except for the Czech Republic,
Hungary, Slovakia, Bosnia and Herzegovina, and Montenegro). Then,
some of the IT countries have a shorter period of application of the IT
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monetary regime, and a longer period should pass for its successful ef-
fects. Excluding all limiting factors to obtain results as realistic as possi-
ble, we proved that the IT monetary regime is more efficient than other
monetary regimes. Although the differences in the positive effects on
economic growth are small, they still exist. For the IT monetary regime to
be effective in achieving its goals, it is of great importance to provide the
necessary preconditions for its implementation. In economically devel-
oped countries, the positive results of the introduction of the IT monetary
regime are proven and more visible, and in developing countries, the ef-
fects of this monetary regime will only intensify over a longer period of
application.
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IUJbAIBE UH®JIALIUMJE U ITPUBPEJHU PACT
Y 3EMJ/bAMA IIEHTPAJIHE, UCTOYHE "
JYTOUCTOYHE EBPOIIE

Cysana ligujanosuh’, Usan Musnenkosuh?, Buromnp Crapuesnh’
'Vuusepsurer y Uctounom CapajeBy, DakynTeT MOCIOBHE eKOHOMUjE, bujesbuHa,
Pemry6imika Cpricka, bocna n XepuerosrHa
2Vuusepsurer y Hosom Cany, Exonomcku daxyinrer, Cy6otuna, Peny6nuka Cpouja

Pe3ume

MoHnerapHa cTparerdja Ibama HHQIALUe je MpeacTaB/bana PEBOIYLHOHAPHY
uJejy Koja je MPBEHCTBEHO ,M3HEApeHa” y NMPHUBPEIHO Pa3sBHjeHMM 3eMibama. MHy-
CTPHUjCKH Pa3BHjeHE 3eMJbE Cy HAKOH JYTOTOAUIIET Mepuosa XurepuHdanmje (mpu-
Mep JlaTHHCKe AMepHKe) YCIICIIHO YCIIOCTaBIIe KOHTPOJY Hal HHBOOM HH(anuje u
cBene je Ha jenqHonudpeH HUBO. KacHuje, MpUMEHa OBOT KOHIICIITA je JOXKHBENA eKC-
MAaH3Ujy O] IPOCIICPUTETHH]HX, Pa3BHjCHHIX 3eMajba Ka 3eMJbaMa y Pa3Bojy U 3eMJbaMa
y TpaH3uIMjU. Y OBOM paxy 0aBUIM CMO ce e(h)UKACHOCTH MOHETAPHOT PEeXHMa IUJba-
Ba nHpIanje Ha eKOHOMCKe nepdopMaHce, Kpo3 MaKpoeKOHMCKe Bapujabie: nHdma-
LHjy, BOJATHIHOCT HH(Ianuje, OpyTo noMahu mpon3Bo U BOJATHHOCT OpyTo nomaher
npou3Boja. M3abpamu cMo 3a y3opak 3emibe llentpamne, Mcroune U Jyroucroune
EBpone (LIECCE). Pa3or u36opa oBOT y30pKa JISKH Y Pa3INUYMTOM MPUBPEITHOM pa3-
BOjY OBHX 3eMaJba Kao U Pa3IMYUTOCTH Yy CMHCIY CTpaTeryja MOHEeTapHe MOJIMTHKE Koje
OHE MpUMEBYjy. Y30pak ce cactoju o ykymHo 19 3emara (Pycuja m Ykpajuna cy
HCKJbYYEHE U3 y30pKa 300T KpaTKor Ieproa MpUMEHe [ibamba HHpIanmje), 8 3emMarpa
taprerapa u 11 3emaspa Heraprerapa. AHajW3a ce BPIIHM Ca TOAHMIIBUM MOJalMMa 32
nepuon mmehy 1990. u 2020. rogune. [lan wHIanMje MpemMa OLEHEHAM MOZETAMA
KOjU YKJbYUyjy HHHLMjanHy BpeaHocT uHbmanuje (MH®npe) ymyhyje na 3akspydak ga
oBa BapHjabJia UIMa CTaTUCTHYKH yTHUIA] Ha MaJ] CToNa HH(IIALMje y CBUM IIOCMAaTPaHUM
y30pIMMa ¥ Ja je CTAaTHCTUYKM 3Ha4yaj MOHETapHOT peXHMa IWbarba MH(IaNuje Ha-
nyBaH. [Ipema noOHjeHUM pe3ynTaThMa, MOXKEMO 3aKJbYUHTH J1a je JIOLLIO JI0 MaJja Bo-
JaTWIHOCTH HH(Ianuje koa obe mocMaTpaHe Tpyre 3eMaba, Kao ¥ JI0 CMamberha BoJia-
tunHocTH B/II1, a TrMe 1 1o crabuim3anyje TpIUBPEIHOT pacTa. 3aTUM CMO M3BPLIIN
oreHy BoJatwiHocTH MHmanyje u B/ u 3axpyunnu ga je UT Bemrauka Bapmjadbia
MMala CTaTUCTHYKH YTHIQ) Ha maz BonaTwiHocTd B/II1 y o6e mocmarpane rpyme. Ta-
kobe, CIMYHN Cy pe3yaTaTd M KOJ M3BpIICHE aHaim3e nana BonarwiHoctd BT, rae je
Jonuio jo nana BonarwiaHocty B/IIT (cTaTncridka 3Ha4ajHOCT 5%), il caMo KO Ipy-
na 3emasba Taprerapa. Kox Heraprerapa Jomuio je yak 1o Giaror pacra BOJATHIHOCTH
nabnanuje. Jlakie, kag yrnopeaMo yTHI[dj MOHETAPHOT pPeXHMa Libamka WH(IIanuje
Ha eKOHOMCKe TiepopMaHce, Behr Cy MO3UTHBHM e(eKTH KOJI 3eMajba Taprerapa.



