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Abstract:

The transition process in the Central and Eastemofean (CEE) countries offers a unique
opportunity to investigate whether these econorteesl to eliminate economic disparities
during the transition process. We carry out a qteativte analysis to test for Co-movements.
This paper analyzes the performance of Co-movenier@sowth of the Money Supply in the
of the old members of the EU, CEE economies andtces which are in the group of
possible new-round EU candidate countries, in teomtheir Co-movements in Growth of
this aggregate. The analysis is carried out withigroup of new EU members to reflect
different institutional and geographical aspectsrahsition. We have found evidence of Co-
movements in Growth of the Money Supply among tlidE @ountries in general and have
shown that common institutional attributes and eooic policies tend to correlate with a
higher degree of convergence. However, the stren§tthe results differs for particular
variables as well as for groups of countries. Aaiardegree of Co-movements was achieved
among CEE countries despite diverse starting cmmditat the beginning of transformation,
different institutional features accompanying tiaos, and distinct privatization techniques
adopted. This finding is in line with neoclassigabwth theory that supports the occurrence
of convergence among similar countries.

Keywords: Neoclassical Growth Theory, Money Supplgnel Data Analysis, Co-
movements.
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1INTRODUCTION

The Central and Eastern European countries’ préspgdecoming EU members depended
heavily on, among other things, on introducingdtrtal reforms in the way of getting certain

institutional attributes, and on economic policies correlate with a higher degree of

convergence with those of EU. This paper analyirescbnvergence performance of the old
members of the EU, new EU10 member countries amdtdes which are in the group of

possible new-round EU candidate countries. Thesitian process in the region provides a
unique opportunity to carry out a quantitative gsml of convergence in selected

macroeconomic fundamentals within afore groupsamtries based on different trade and
geographical arrangements. Analysis aims to addhesguestion of whether the new EU10
member countries have achieved a path of econoevielopbment leading to a certain degree
of convergence. At this point, fifteen years intee ttransition, the CEE countries have
completed a subsequent phase of stabilization ami @wver in growth of the process. During
the ongoing transformation, the CEE countries laedcvarious privatization programs and
adopted an extensive range of measures to implemené¢tary and fiscal policies that would

suit the needs of overall transformation. Asiderfrprivate investors, numerous international
organizations were involved to foster the proc@&s® economic transformations in the CEE
countries have shared various common featuresngrigpm institutional changes promoting

a market economy to practical issues like the exgbaate regime or the inflow of foreign

direct investment to industries with comparativeaadage.

Any country in transition must undergo a stage @croeconomic stabilization, which is
inevitably accompanied by large shocks to macroacon fundamentals. The nature and
magnitude of these disruptions affect the progmssconomic development. Due to the
relative openness and the close economic relabehseen transition economies in Central
and Eastern Europe, economic interactions, oratlethereof, are likely to be revealed by the
behaviour of macroeconomic fundamentals. All of C&fbarked on an uneasy road of
privatizing state-owned companies that had to uywleritical restructuring along the way. At
the same time, these countries have striven tblestavorkable framework for international
trade and cooperation to facilitate the transifiwaocess. Thus the question arises as to how
successful the countries were in achieving a cedagree of natural economic integration.
One way of answering this question is to perfortest for convergence in macroeconomic
fundamentals among the CEE countries. Thus, weneéxdegrowth convergence methodology
to a set of selected macroeconomic fundamentatsder to obtain a broader picture of one
aspect of the economics of transition. The furtleng a country is in its transition process
towards a market economy, the more important thadstrd neoclassical determinants of
economic growth become. If the growth process scidleed adequately by the neoclassical
determinants of growth (along the lines of Ramd&28, Solow, 1956 or Cass, 1965), then
some clear predictions concerning the long-run oceement of macro-economic aggregates
follow.



The analysis focuses on the core of the New EUlinlmee Countries, in this context
especially Eastern European countries (includingr@y and Malta) and hence, excludes
other transition economies. It uses monthly datattie following 29 countries. In the first
group are representatives of the old EU15 membentdes. New EU10 member Countries
are formed in the second group of analysed sanhpléhe third group are some countries
which try to achieve their neoclassical growth p#diwards the EU, these are Albania,
Romania, Croatia, and Bulgaria.

In choosing countries, we also took account of gaitdblems in other transition countries,
such as Russia, Ukraine, and Belarus. The avatlabitd reliability of data in these countries
Is often questionable. Only recently have thesentas adopted the IMF standards for data
collection and purification, and furthermore, thegquent changes in measuring methodology
make their data rather inconsistent. The data gipdhe period is from December 1992 to
December 2003. Monthly data on money aggregdtd) (were compiled from the
International Monetary Fund’s International FinahcBtatistics in order to ensure the
reliability of the data set employed. Bulletins thie statistical offices and of the national
banks of the chosen countries were used as wetitare data consistency.

Since we use monthly data and since almost anyhtodéata are subject to seasonal effects,
we calculate seasonally adjusted growth rates. $éesaasonal differencing, which lowers the
variance of such time series. Thus, we define HreableXt as a logarithmic 12th difference
of original data; i.e.,

Xt=InVt—In Vi (1)

whereVt is the original variable at timg andXt is a growth rate of a variablet \éver the
period of 12 months, say the January-to-Januanyttroate.

Table 1: Groups of countries

Group Number List of Countries in a group
Austria, Belgium, Denmark, Finland, France,
l. 15 Greece, Ireland, Italy, Luxemburg, Germany, The
Netherlands, Portugal, Spain, Sweden and UK
" 10 Cyprus, Czech Republic, Eston?a,_Lithuania_l, Latyia,
' Hungary, Malta, Poland, Slovakia in Slovenia
Il. 4 Albania, Romania, Croatia, and Bulgaria

For the purpose of further analysis, the countirespooled in several logically differentiated
groups that allow us to form panel data sets. Bezad our aim to employ only reliable and
consistent data, certain panels are unbalanced.



2 CONVERGENCE METHODOLOGY

Empirical research on economic growth has witnesseenormous amount of interest during
the last 10 to 15 years. One of the reasons far rdmewed interest is the general current
interest of the profession on growth theory. Anotteason is the formulation and empirical
investigation of different notions of convergencighim this framework. Convergence in the
key economic variables may be researched by sewethlods. Baumol (1986), Barro (1991),
and Barro and Sala-i-Martin (1991, 1992) pionedhedconventional approach that examines
cross-sectional relationships between the perzgpdwth rate over time and its initial level.
Research of Bernard and Durlauf (1995) shows,tthatconventional approach is too simple
and is valid only under very strong assumption®rétare many analyses of growth patterns
in the CEE area, including our own (Vojinévénd Oplotnik, 2008a). For a comprehensive
review see: Havrylyshyn (2001). There are also mammglyses of income-level equalisation
within this group and towards the EU (e.g. Baldwinal., 1997; Boone and Maurel, 1998;
Marini, 2003; Kaitila, 2004 and Vojino¥iand Oplotnik, 2008b) and some analyses of
business cycle synchronisation (2004; Kutan andit,Y@D04, 2005; Artis et al.,, 2005).
However, we saw no study devoted to both aspeces@iomic convergence between those
countries and towards the EU. We focus on the ne\i0Emember states and derive lessons
from these countries’ experience for the candidatwentries. In addition, like in Martin and
Velazquez (2001), Wagner and Hlouskova (2002) awtrih and Canova (2003), we
provide lessons for the candidate economies bysfoguthe empirical evidence from the
recent EU members.

Figure 1: Money (M1) growth rate.
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Note: Data sets were compiled from the Internatitd@netary Fund’s WEO- World
Economic Indicators.



Source: Own calculations

The following econometric methodology, which wagdisn several published studies, relies
upon weaker assumptions and utilizes a combinationross sections of individual time
series. This approach was used by Ben-David (19996), who performed an analysis of
real per capita income growth in numerous countf@senda and Papell (1997) applied this
methodology to study inflation convergence in thedpean Union.

Koc¢enda and Hanousek (1998) used it to test for cgevee and integration of Asian capital
markets. Recent adoption of panel-data estima#@ohrtiques combines the dynamics in time
series with cross sectional variation in analydesoavergence. One group of authors utilizes
panel unit root techniques to check for the exrstesf a common stochastic trend as evidence
of convergence across a panel of countries (expn& and Karras, 1996; Evans, 1998,
Fleissig and Strauss, 2001). Recent applicationshisf technique (e.g., Kenda, 2001)
assume homogeneity in growth rates across panetroes studied. Kutan and Yigit (2004),
however, show K&enda’'s evidence for convergence is sensitive to absumption of
homogeneity in growth rates, and that further itgesion, especially allowing for
heterogeneity, is necessary. That is why Kutan™gd (2004) choose to employ dynamic
panel data estimation techniques with the assumptib unobservable country-specific
heterogeneity (Islam, 1995; Lee, Pesaran & Smi®,71 Nerlove, 2000). Newer the less, we
adopted defined methodology and calculated connergeoefficients.

However, we start our convergence analysis by niiagethe time path? of macroeconomic
variables for a group afindividual countries with observations spannirigne periods as an
autoregressive process, i.e.,

Xit=a+® Xit-1 +€it; (2)

whereXt is a growth rate of a specific variable over tleeiqad of 12 months as defined by (1)
or an interest rate spread as defined earlier. fabiethat the variables are modelled as an
autoregressive process is based on common practite literature and does not represent
any theory of how this variable is determined. Tbavergence measure adopted is based on
the following relationship that describes the dyr@nof the differentials of the respective
variables in a panel setting. Formally, we candcaibe this as

Xi,t—%: (D(Xi,t—l_Yt—l)‘FUi,t 3)

Where Yt = E Zi:l><i't .

In the presence of pooling, the interceptanishes since, by construction, the differentials
have a zero mean over all the countries and timegse Convergence in the above context
requires that the differentials of the respectiaiables become smaller and smaller over
time. For this to be trued must be less than 1 and statistically signific&nt.other handp



greater than 1 and statistically significant intésa divergence. Ben-David (1995) has
established that a subunity convergence coefficienis indeed a robust indication of
convergence, and this is respectively true for ijgrce whend® > 1. Author performed
10,000 simulations for each of three possible casadich data should portray the processes
of convergence, divergence, and neutrality. His emnoms simulations provide ample
evidence of convergence or divergence when thederés truly reflect the situation.

When neutral data with no strong inclination inheit direction are used, the convergence
coefficient® tends toward unity. Once calculated, the estimdtquovides an indication of
the speed of convergence within the given groupmAhe construction of the test, it follows
that, as the value of the statistically significaoefficient® approaches unity, the rate of
convergence decreases. In order to make the speednwergence much more readily
interpretable it is useful to compute its half-lifehe half-life of the convergence process is
the number of time periods that it takes for thp gabe cut in half. The half-life is derived
and used in Ben-David (1993, 1996) and is giveinky.5)/In(@). Recent adoption of panel-
data estimation techniques combines the dynamitsaseries with cross sectional variation
in analyses of convergence.

The convergence coefficienb for a particular group of countries can be obtdirmy
estimating Eq. (3). In order to remove any posssieieal correlation from the data, we rewrite
Eq. (3) in the form of the augmented Dickey anddf(L979) test, which is

K
dijt=®it-1— Z Yindi o - j + Zit

where the differentiaff-t = X.t =Xt and its first differencdd.t = dit=dit-1_ The subscript

i =1,.....,k indexes the countries in a particulasugr. The number of lagged differences (k) in
Eq. (4) is determined using the parametric methoggsed by Campbell and Perron (1991),
Ng and Perron (1995) and Eenda (2001). An upper bound of the number of lagged

differences t‘max: 7) is initially set at the appropriately chosevdl. The regression is
estimated and the significance of the coefficlerst determined. If the coefficient is not found
to be significantk is reduced by 1 and Eq. (4) is reestimated. Tiosgrure is repeated with
a diminishing number of lagged differences unté tioefficient is found to be significant. If
no coefficient is found to be significant in congtion with the respectivé; k=0 and a
standard form of the Dickey—Fuller test is usethm analysis. A 1% value of the asymptotic
normal distribution is used to assess the sigmfieaof each lag. The advantage of this
recursivet-statistic method over alternative procedures wikereeither fixed or selected in
order to minimize the Akaike Information Criterigs discussed in detail by Ng and Perron
(1995). The above methodology, i.e., the panel-taat test, exploits the effect of cross-
variances in a pooled time series of moderate terytheory was derived by Levin and Lin
(1992) that shows that the statistical power ohé-toot test for a relatively small panel may
be of an order of magnitude exceeding the powéhetest for a single time series.



3EMPIRICAL FINDINGS

Induced major systemic transformation from cengrallanned to market based economies,
for nearly all the Central and Eastern Europeamttas, membership within the European
Union was one, if not the primary goal of policyowkver, the prospects of becoming a
member of the EU depend strongly on the economimpeance of the respective applicant
country. As all potential entrants, the Easternogaan applicant countries had to meet legal
standards and had to achieve satisfactory levetwlitical developments. Criteria have been
formulated at the Copenhagen summit. For all thestdfma European countries we
investigated, the rough picture of the last thintgears. The initial period of transition was
characterized by drastic falls in output, high indla and rising unemployment (see e.g.
Kornai, 1994, Fischer, Sahay and Vegh, 1998a, Bead., 1999 or Fischer and Sahay, 2000).
The most drastic example is real GDP growth of &b4Q % in Latvia in 1992. For most
countries in the sample, with the exception of Rulg, Romania and Albania output started
to grow sustainedly in 1994 or 1995. Inflation rag#so soared up, with some countries
experiencing hyper-inflations. Again, with the extep of Bulgaria, Romania and Albania,
by the end of the 1990s inflation had been broughiwndto one-digit or low two-digit
numbers. Thus, among these countries, stabilizadicy has been successful and growth is
now widely experienced.

The results of convergence tests for all the cant#d groups of countries are presented in
Table 2. In order to translate the results from thieles properly, please recall that, by
construction of the test, as the value of the ®ttaslly significant coefficientb approaches
unity, the rate of convergence becomes smallesrder to interpret the speed of convergence
more readily, the table also shows the computefdifalH-L), or the number of time periods
that it takes for the gap to be halved. The corsmeg of growth in the money supply is the
largest among the old EU15 member states &=§.874) and also the speed of convergence,
represented by the smallest H-L (5.15). These t®sare clear consequence of ECB the
monetary policy. After new EU10 member states imq@eted monetary reforms that also in
some cases introduced new national currenciescdbeatries adopted tight exchange rate
regimes. By pegging their currencies to the U.Sladothe Deutsche mark, or the Special
Drawing Rights (basket), these countries esseptitlicated independent monetary policies.
Hence, high convergence (e.@=0.908 and H-L=7.18) can be observed from this
perspective. The policies were naturally more retste or expansive at different stages of
transition in different countries.

Several Balkan countries (including those of theugr 1ll.) hope to be considered for
membership in a future round of EU expansion. Wirethese countries can become serious
candidates for membership will depend on theiritgbito align themselves with the
institutions and the macroeconomic policies of #d. Although structural change and
institutional adaptation to EU norms will be import in this process, the convergence of
monetary policy between the EU and the candidat@tces will be a necessary condition. In
this context the successful accession to membenshipe European Union will depend to a
large extent to which the candidate countries doée @0 achieve some measure of



convergence between the evolution of the monetaligyp stance of the European Central
Bank (ECB). On the other hand, weak policy coortlama would suggests the need for
strengthening the financial sectors of these cas)tfor macroeconomic stabilization and for
a period in which they tie their policies more @lsto the ECB before they can be
considered serious candidates for EU membershgur&il documents the dramatic growth
in money supply in the Balkan countries that caled with the inflation surge starting in
1996 and continuing into 1997. Expansionary momewtoon was used by these countries to
cope with their economic difficulties. Our analysenfirmed the need for strengthening the
financial sectors of these countries by presentiigln H-L (number of time periods that it
takes for the gap to be cut in half) and lowestrele@f convergence (e.®=0.952) in the
segment of M1 growth rate.

Table 2: Money (M1) Growth Rate

Group No. D t-stat ) |k H-L Standard error
l. 15 0.874* -49.32 6 5.15 0.0178

1. 10 0.908* -83.39 6 7.18 0.011

1. 4 0.952* -82.44 6 14.09| 0.011

Note. “No.” denotes number of countries in a paitc group k denotes number of lags, and
H-L denotes half-life. *Significant at 1% level.
Source: Own calculations.

4 CONCLUSIONS

One aim of this paper was to confirm the hypothesiat linking the economies of Central
and Eastern Europe (today’s EU10 new member stitebpse of the European Union (EU)
was generally considered the principal mean of reaguhe future growth prospects and
political stability of the new member countries. \Wave shown that common institutional
features and economic policies tend to correlatd whis higher degree of convergence.
When testing for convergence we found evidence afivergence in macroeconomic
fundamental M1 among all three formed groups ointaes in general. For the countries of
Central and Eastern Europe, membership in the Barop/nion has likewise been seen as the
key to political and economic stability, and ulti@lg prosperity. The Return to Europe was
expected to bring rewards surpassing the costsbfaBcession and, in its pursuit, the
governments of Central and Eastern Europe havetedloparket reforms and EU regulations
with a passion. There is a broad consensus, tblaisar economic tie with the EU represents
the most promising alternative for future of newIBUmember countries prospects. We carry
out a quantitative analysis to test for convergenceelected macroeconomic variables within
specific groups of the CEE countries from Decent#92 to December 2003. The logical
formation of groups of transition countries refeetie institutional attributes of the transition
process. A certain degree of macroeconomic conwegga/as achieved among today’s new
EU10 member countries despite diverse starting itond at the beginning of



transformation, different institutional features campanying transition, and distinct
privatization techniques adopted. Comparing corsecg across groups of countries, new
EU10 member states achieved the highest degreenetrmgence in analysed macroeconomic
fundamental M1. We attribute convergence to twodrtgnt factors. First, international trade
within the framework serves as a natural meansowoirdinating economic development.
Second, the prospective accession to the EU (vintking to the ECB monetary policy)
served as an institutional means of coordinatiororigher to satisfy a set of pre-accession
criteria.

For the third group of countries highly aggregaipproach of this paper represents a short-
coming. The process and the dynamics of econonficrmedepend strongly on the specific
economic structure present in the individual caestrin the applicant countries of the third
group, substantial progress has been made in $eaesas, e.g. with respect to the
liberalization of prices (for the instalment of aarket price system in the first place), with
respect to established foreign exchange marketstbirespect to trade. In other areas further
efforts are required. Examples include privatizatiod hanking sector reform. However, the
EU is the explicit destination of these countriegvelopment journey. The individual
countries vary substantially with respect to thejgmted convergence times. In our
quantitative experiments théfects of integration with or possible accessionh EU are
significantly positive. Substantial accelerationtloé convergence times may be possible. A
more detailed analysis with sectoral disaggregasarquired to obtain further understanding
concerning the process of convergence in applicanintries in the future. Sectoral
disaggregation is especially interesting when shglyransition economies, as a substantial
degree of sectoral reallocation is observed througthe process of transition. A new private
sector is emerging, the state sector is declinndythe agricultural sector is also over-sized in
some countries. We see our contribution not adatsute for detailed investigations into the
mechanics of sectoral adjustment, but more as glesnent that is intended to give a bird-
eye’s view. A second dimension where further disaggtion can be expected to shed further
light on the growth prospects is regional disaggten. In some of the Balkan countries it is
observed that growth is based on a relatively ss#tlbf regions (as well as sectors). Further
ongoing work should be devoted to assess the exieditthe implications of a possibly

observable Harrod-Balassa-Samuelsffea in the Balkan countries. Faster rising priges i
faster growing countries may speed up (nominalyeoyence towards the EU.

The further along a country is in its transitiorogess towards a market economy, the more
important the standard neoclassical determinanecofomic growth become. If the growth
process of convercence is described adequatelhdydoclassical determinants (along the
lines of Ramsey, 1928, Solow, 1956 or Cass, 1a68); some clear predictions concerning
the long-run co-movement of macro-economic aggesgédllow. As a final summarizing
conclusion one may say that convergence of thaagmplcountries towards the EU level is a
long-run perspective. This perspective can be andhfiuenced both by domestic policy
choices in the applicant countries and by the Fidkcy approach towards enlargement and
towards the candidate countries.
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