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PROCYCLICALITY OF STOCK MARKET INDICES
IN SOUTH-EASTERN EUROPEAN COUNTRIES:

EVIDENCE FROM GARCH TESTS
We tested the hypothesis of procyclicality for economic activity and the stock exchanges of

South-eastern European countries relative to the main world stock exchange centers, in order to

demonstrate the dependence of small financial markets on larger ones. Our estimates based on the

GARCH methodology support the hypothesis of increase in stock exchange indices in the period of

transition of South-eastern countries due to the opening of market economy followed by large cap-

ital inflows, industrial production and trade due to further financial integration to the EU. The

results also proved that stock indices in the SEE countries are negatively correlated with exchange

rates, interest rates and government debt.

Keyword: GARCH; stock exchange; South-East Europe; financial integration; EU accession.

JEL Classification: E44, F36, F43, G15.

Аніта Радман Пеша, Мейра Фестіч 
ПРОЦИКЛІЧНІСТЬ ІНДЕКСІВ РИНКУ ЦІННИХ ПАПЕРІВ

У КРАЇНАХ ПІВДЕННО-СХІДНОЇ ЄВРОПИ:
РЕЗУЛЬТАТИ GARCH-ТЕСТІВ 

У статті перевірено гіпотезу проциклічності для економічної активності і фондових

бірж країн Південно-Східної Європи відносно основних світових центрів торгівлі цінними

паперами, з метою продемонструвати залежність малих фінансових ринків від великих.

Розрахунки на основі методології GARCH підтвердили гіпотезу підвищення індексів на

фондовій біржі в період трансформації економіки країн Південно-Східної Європи завдяки

відкриттю ринкової економіки, що супроводжувалося значним припливом капіталу,

зростанням промислового виробництва і торгівлі завдяки подальшій фінансовій інтеграції

в ЄС. Результати також доводять, що біржові індекси в країнах Південно-Східної Європи

негативно корелюють з валютним курсом, розміром процентної ставки і державним

боргом. 

Ключові слова: GARCH, фондова біржа, Південно-Східна Європа, фінансова інтеграція,

вступ до ЄС.

Рис. 1. Табл. 2. Літ. 36.
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ПРОЦИКЛИЧНОСТЬ ИНДЕКСОВ РЫНКА ЦЕННЫХ БУМАГ

В СТРАНАХ ЮГО-ВОСТОЧНОЙ ЕВРОПЫ:
РЕЗУЛЬТАТЫ GARCH-ТЕСТОВ

В статье проверена гипотеза процикличности для экономической активности и

фондовых бирж стран Юго-Восточной Европы относительно основных мировых центров

торговли ценными бумагами, с целью продемонстрировать зависимость малых

финансовых рынков от крупных. Расчеты на основе методологии GARCH подтвердили

гипотезу повышения индексов на фондовой бирже в период трансформации экономики

стран Юго-Восточной Европы из-за открытия рыночной экономики, что сопровождалось

значительным притоком капитала, ростом промышленного производства и торговли
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благодаря дальнейшей финансовой интеграции в ЕС. Результаты также доказывают,

что биржевые индексы в странах Юго-Восточной Европы отрицательно коррелируют с

валютным курсом, размером процентной ставки и государственным долгом. 

Ключевые слова: GARCH, фондовая биржа, Юго-Восточная Европа, финансовая

интеграция, вступление в ЕС. 

1. Introduction. Over the past several years, economic science has intensively

dealt with financial market integration. There is a great deal of empirical literature on

the procyclicality of the stock market as a sign of financial integration and it covers

the countries of Central and South-Eastern Europe as well as Asia and the Americas.

Research into the matter intensified with the development of the European Union

and its enlargement into an ever-widening circle of countries. Existing literature on

this topic includes research into the stock markets of transition countries that have

already joined, or are joining, the European Union, in order to examine the level of

financial integration in the EU. Trade links between Central and South-Eastern

European countries and the EU gradually became stronger, leading to further eco-

nomic integration by the time of formal accession.

After the collapse of socialist regimes at the beginning of the 1990s, a number of

CEE economies established capital markets as a part of their transition process for

adopting the mechanisms of market economy (Kim et al., 2005). Some authors found

a strong correlation between transition countries and developed financial markets but

a weak correlation between themselves and some others, au contraire.

Drawing upon the methods used by authors who have dealt with the correlation

of stock market indices, we researched and analyzed the correlation of stock market

indices in transition countries, relative to the stock market centers of Europe and the

world in order to demonstrate the dependence of small financial markets on large

ones. This was performed by the GARCH methodology, which offers an efficient tool

for analyzing lock-step shifts and the volatility of the spillover of financial factors

improved by the empirical evidence. 

The aim of this study is to research the stock markets of Bulgaria, Bosnia and

Herzegovina, Croatia, Montenegro, Serbia, Slovenia and Romania as a representa-

tive group of the SEE countries and compare them to the stock exchange centers of

developed countries such as the United Kingdom and the United States. We test the

hypothesis of spillover (the movement of stock exchange indices' prices) in stock-

trading financial centers (the US and the UK) to smaller financial markets of South-

East Europe (SEE) that we will observe individually – comprising the countries of the

European Union (Bulgaria, Romania and Slovenia), the EU candidate countries

(Croatia and Montenegro) as well as some of the less developed transition countries

of the Southeastern Europe as potential EU candidate countries (Bosnia and

Herzegovina and Serbia). 

The following chapters are structured as follow: stock markets in the SEE are

presented in Chapter 2, Chapter 3 contains the overview of existing empirical litera-

ture, data specifications, methodology and empirical results and the implication of

the empirical analysis is revisited in the conclusion (Chapter 4).

2. Stock markets in the SEE. Emerging capital markets in the transition coun-

tries of the Southeastern Europe are becoming increasingly important for both insti-
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tutional and individual investors. Southeastern transition countries slowly started

opening up to the world market at the end of 1980's and the beginning of the 1990's,

and established a local exchange as part of their transition process towards adopting

the mechanisms of a market economy. The stock markets of the SEE have tried to

adapt their standards to international, by improving the disclosure practices of firms,

order execution, ownership rights, and by bringing down limitations to international

capital flows (Syllignakis and Kouretas, 2006). However, they still remain small, frag-

mented and underdeveloped in comparison with capital markets of developed coun-

tries. 

Following the removal of restrictions on capital flows, the opening up to foreign

investors, the creation of appropriate corporate governance structures and the estab-

lishment of ownership rights, both market capitalization and daily trading volumes

increased rapidly in the SEE during transition. However, since the equity markets in

these countries are still relatively small when compared with developed ones, they

tend to exhibit higher volatility, possibly because of their sensitivity to even relatively

small portfolio adjustments (Egert and Kocenda, 2007).

Stock markets in the SEE received massive FDI during 2004, which boosted

stock indices in almost all these countries. The dramatic increase in stock prices in

the EU accession countries following the announcement of the EU enlargement was

the result of market integration and the subsequent repricing of systematic risk

(Dvorak and Podpiera, 2006) before the financial crisis. 

3. Empirical analysis: empirical literature overview, data specifications, methodol-
ogy, empirical results and discussion:

I. Empirical literature overview. Our model is based on large amount of empirical

evidence of Adam et al. (2002), Baele et al. (2004), Baltzer et al. (2008) and others

who pointed out that transition from centrally planned to market economies has led

to rapid financial developments boosted by a strong, foreign, primarily EU banking

presence. 

A number of studies have analyzed how stock market integration affects stock

market returns and investigated if stock market returns become more correlated in a

more integrated market. Baele et al. (2004) investigated the comovements between

the stock markets in the new EU member states from previous Communist states of

the Central and Eastern Europe in the period from 2000 to 2007 and found empirical

evidence that the stock markets of the entrant countries in the EU area were more

exposed to adverse comovements, volatility, and persistence after their accession. This

result suggests that the flip side of financial-market integration is stronger cross-

country shock propagation. 

Baltzer et al. (2008) found that financial markets in the new member states are

significantly less integrated than those of the EU financial market and that they are

more susceptible to the euro market shocks after the accession. Nevertheless, there is

strong evidence that the process of integration is well under way and has accelerated

since accession to the EU.

Baele et al. (2004) investigated to what extent globalization and regional inte-

gration led to increasing equity market interdependence in the case of Western

Europe, as the region faced a unique period of economic, financial and monetary

integration. He measured volatility spillovers (by the regime-switching model) from
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the EU and US markets to 13 local European equity markets and proved that

increased trade integration, equity market development and low inflation contributed

to an increase in the EU shock spillover intensity and that there was evidence for a

contagion from the US market to a number of local European equity markets during

periods of high world market volatility. 

Horobet and Ilie (2007) pointed out that the theoretical links between exchange

rates and stock prices are microeconomic and may be observed in both the short and

the long run. The paper examines the interactions between the exchange rates and

stock prices in Romania after 1997, taking into account the change in the monetary

regime that occurred in 2005, when there was a shift towards inflation targeting. 

The process of integration should increase cross-border investments among

countries, which have joined the EU and are in the process of joining the European

and Economic Monetary Union (De Santis and Gerard, 2006). The current diversi-

ty in the degree of financial development across the EU can be a great opportunity, at

a time where these areas have become increasingly financially integrated. 

Horska (2005) found that the correlation among the Czech, US and European

stock markets has increased over time, leaving less room for portfolio diversification.

Another finding regards the macroeconomic consequences of stock-price develop-

ment, undermined by the assumption of the positive wealth effect of rising stocks. In

relation to GDP growth, the prediction power of the stock index has proven itself

rather limited. The Czech stock market can also function as an instrument of portfo-

lio diversification, at least in relative terms, since the correlation to the Czech bond

market was weak. 

II. Data specification. Based on the studies investigating the correlation of stock

market indices and macroeconomic variables in the empirical literature, we con-

structed a data set of explanatory variables that are usually included in models: capi-

tal inflow as % of GDP; the exchange rate as the price of one unit of foreign curren-

cy in units of domestic currency; GDP expressed in annual percentage change; gov-

ernment debt expressed as % to GDP; the industrial production index; interest rates

(p.a.); the consumer price index and trade balance expressed as % of GDP. We relied

on the internal database of the CCEQ (2010) and on the databases of the national sta-

tistical bureaus of individual countries.

A monthly time series was used for the period from January 2004 to December

of 2010. 

The local stock price indices (closing prices) were used for each of the examined

stock markets: CROBEX (Croatia), SBI20 (Slovenia), SASX-10 (Bosnia and

Herzegovina), BELEX15 (Serbia), MONEX20 (Montenegro), BG40 (Bulgaria),

BET10 (Romania), FTSE100 (UK) and DOW JONES (US). Stock indices' data

(closing) were collected on national stock exchanges and adapted to monthly average

indices from January 2004 to December 2010. 

III. Methodology. In different estimations for the empirical evidence of a rela-

tionship between stock-exchange indices and main (macro) economic indicators, we

used methods such as correlations and cross-country regressions. To uncover empir-

ical evidence for a relationship between stock return indices and economic variables

of the SEE countries, we applied a general autoregressive conditional heteroscedas-

ticity (GARCH) method. Numerous studies have shown that the GARCH specifica-
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tion is most suited for analyzing financial time series such as stock prices, inflation

rates and exchange rates. The GARCH model implies that the conditional distribu-

tion of returns is normal, i.e. standardized residuals of this model should be normal

(Glosten et al., 1989; Rabemananjara and Zakoian, 1993). 

We used the simplest GARCH (1,1) originally proposed by Bollerslev (1986)

which says that the conditional variance of u at time t depends not only on the

squared error term in the previous time period, but also on its conditional variance in

the previous time period. Before applying linear regression methods, we eliminated

the overly correlated explanatory variables for every country. All variables were sea-

sonally adjusted (Eviews 7) on the basis of monthly data from 2004 to 2010.

We used the augmented Dickey-Fuller (1979) test to test a series for the presence

of a unit root. According to the test results given in the Appendix, all the variables are

stationary in the form dlog (x) i.e. integrated of order 1. The logarithmic approxima-

tion is accurate in certain cases such as when the rates of change in variables are rea-

sonably small (Frances and Koop, 1998; Lutkepohl and Xu, 2009). 

To determine the lag length, we used Schwarz information criterion because the

Schwarz criterion and its parsimonious model perform better over a longer period of

research (Ashgar and Abid, 2007), and also Akaike and Hannan-Quinn information

criterion (Akaike, 1987). A maximum of 12 lags was considered for each variable

when determining the lag length.

In the estimations of regressions we used dlog (x) (variables are integrated of

order 1) (Dickey and Fuller, 1979; Esaka, 2003). 

Tests known for serial correlation are the Q-statistics and the Breusch-Godfrey

LM test. Q-statistics were estimated to check autocorrelation in the residuals

(Iwaisako, 2004) by a test statistic for the null hypothesis that there is no autocorre-

lation of residuals with high probabilities and low Q-statistics. The results indicated

that residuals are not serially correlated and, therefore, suitable for analysis.

IV. Results and Discussion. The stock exchanges in the SEE transition countries

reacted in similar ways to significant capital inflows and the opening of markets in the

observed period, despite differences among the individual countries. 

The obtained results confirmed the significant influence of the chosen explana-

tory variables on the stock exchange indices. As expected, we found a correlation

among the main economic indicators and stock exchange indices of the SEE coun-

tries. We can confirm the positive influence of capital inflow, GDP, inflation, indus-

trial production and trade balance on stock exchange indices. We also confirmed that

exchange rate, interest rate and government debt have negative impact to stock

exchange indices. 

The complete results provide evidence of the higher volatility of macroeconom-

ic factors such as exchange rate and government debt. These factors are obviously

important explanatory variables that increase the volatility of stock exchange indices

(more in Poghossian, 2008; Muradoglu, 2009; Lin, 2009). 

Rising stock prices in the SEE countries in the scope of our interest provide evi-

dence about economic growth in the region in the light of the financial integration

process in general and in light of the EU integration process in particular. Stock prices

increase usually go together with large FDI as well as the implementation of reforms

regarding the EU integration. European financial markets (Erdogan, 2008) have
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faced crucial structural and institutional adjustments, with the aim of accelerating

financial integration in the money, credit, bond, and equity markets. These process-

es are also pushing the whole SEE region towards further international financial inte-

gration because almost all the SEE countries are trying to follow European financial

markets. 

The efforts of transition countries with respect to changing to market economy,

have resulted in massive FDI, especially in 2004, which boosted stock indices in

almost all the countries (Figure 1). The dramatic increase in stock prices in the EU

accession countries clearly followed the announcement of the EU enlargement (for

Bulgaria, Romania and Slovenia and subsequently Croatia and Montenegro) and

obviously was the result of market integration and the subsequent repricing of sys-

tematic risk. 

Symbols: CROBEX (Croatia), SBI20 (Slovenia), SASX-10 (Bosnia and Herzegovina), BELEX15 (Serbia),

MONEX20 (Montenegro), BG40 (Bulgaria), BET10 (Romania).

Figure 1. Indices of the SEE countries (01.2004–12.2010)

As we can see in Table 2, Croatia and Montenegro, as the EU candidate countries,

have seen strong capital inflows in the last decade connected with the announcement

of the EU membership (Berben and Jansen, 2005; Horobet and Ilie, 2007). 

Cumulative FDI from 2003 to 2007 has been greater in Montenegro than in all

other transition countries and remained surprisingly high despite the actual global

slowdown of economic activities (with the coefficient of 0.32), partly due to the pri-

vatization of the local power company and aluminum industry as well. But ongoing

negotiations with Croatia and Montenegro have not yet resulted in the complete finan-

cial integration of these markets with the European Union (Onay, 2007). 

Economic performance in Serbia and Bosnia and Herzegovina is still well below

the EU standards with respect to the lack of local reforms and unstable fiscal policy.

Regardless, these countries are also on the way to the EU (potential EU candidates)

which is obvious through the strong capital inflow and their privatization efforts

(telecommunication sector) and trade liberalization. Serbia has also attracted foreign
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investments through a favorable tax regime and Bosnia and Herzegovina (especially

Republika Srpska in contrast to another entity – Federacija BiH) has got significant

industry production but rather slow privatization progress. FDI in Serbia increased

from 27% in 2000 to 700% in 2003 due to privatization and the interest of foreign

investors (attracted by low taxes).

The empirical evidence also shows significant negative coefficients of govern-

ment debt in Croatia and Slovenia due to the global recession that started at the end

of 2008 (Muradoglu, 2009). It provides us with evidence that the accession of the SEE

countries (such as Croatia) in the EU required the implementation of reforms that

lead to further economic expansion. 

Implementing reforms that include cutting government spending is a pre-condi-

tion for the EU accession, and was a strong motivation factor for the SEE countries

on their way to the EU membership. Most reforms in Slovenia were done from 1996

to 2004 and in Bulgaria and Romania from 2001 to 2004, when they were motivated

to join the EU. The reforms in Croatia started in 2005 when the official negotiation

process began (Mohammad and Abdelhak, 2009). Probably the most important fac-

tors driving the acceleration of financial integration are related to the policy measures

undertaken by the "new" member states in order to meet European financial stan-

dards, including the liberalization of capital accounts, as well as legal and institution-

al reforms (Capiello, 2006; Aslanidis, 2007; Christiansen and Ranaldo, 2008;

Poghossian, 2008). 

The positive environment that accompanied the EU accession of Croatia start-

ed reversing at the end of 2008, with the global recession and inner political instabil-

ities (significant cases of corruption followed by many court trials) as well as lower

consumer spending and lower industrial output. In the process of the EU accession,

Croatia, just as other EU candidate countries, had to implement reforms in light of

cut expenditures (such as in the pension and social system), while maintaining budg-

etary discipline and the reconstruction of the public sector due to high deficits in the

balance of payment and living beyond realistic possibilities (Vizek and Dadic, 2006).

The goverment debt of Slovenia, as current EU members, provides us with clear

evidence that reforms affecting budgetary discipline do not end after the EU acces-

sion. In June 2010 Slovenian government introduced a supplementary budget (reduc-

ing the government budget deficit) with plans to increase taxes and cut spending

(reforming the pension and healthcare system). The flexibility of fiscal policy in much

of the SEE countries could be improved by lowering the high share of nondiscre-

tionary expenditures in total and also the high level of public spending. 

The strong GDP growth in the SEE countries in the period from 2004 to 2010,

together with a growth in capital inflow, trade balances and industrial production as

well, significantly influenced the stock exchange dynamics. 

Our results also confirmed the exchange rate as an important explanatory vari-

able that has a significant impact on stock exchange indices. The evidence of negative

exchange rates impact is followed by negative interest rates on the stock market

returns in observed SEE countries. Similar results were proved also by other authors

(Berben and Jansen, 2005; Horobet and Ilie, 2007; Knif et al., 2008). 

Strong negative exchange rates impact the stock exchange indices (Romania,

Bosnia and Herzegovina, Croatia and Serbia) strengthens the theory that stock price
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movements may influence, or be influenced by, exchange rate movements and a

depreciating currency that has a negative impact on stock market returns – especial-

ly in the long run. The depreciation of exchange rates has adverse effects on exporters

and importers. Exporters have an advantage over other countries' exporters and

increase their sales and their stock prices go higher (Baele et al., 2004; Horobet and

Ilie, 2007; Stavarek, 2010). 

While the SEE countries are importers rather than exporters, the depreciation of

exchange rates has a negative impact on the stock exchange rate. Like many other

countries at the early phases of transition, the SEE countries relied mainly on the

exchange rate anchors to lower inflation. However, in the early 1990s most South-

Eastern and Central European countries pegged their currencies to dollar or curren-

cy baskets, which contained both the dollar and European currencies, exchange rate

strategies have been gradually redirected towards the euro3 (Schnabl, 2004). 

The international competitiveness of Bulgarian economy has been boosted by

productivity gains and real exchange-rate appreciation (Samita et al., 2006; Onay,

2007). Croatian kuna has gradually appreciated since the beginning of 2005 and

exchange rate movements in Croatia are characterized by the usual seasonal pattern

reflecting tourism. Evidence of a strong relationship between stock prices and

exchange rates in the case of Croatia can also be explained by the fact that Croatian

economy partly depends on services such as tourism. Croatia faced the highest infla-

tion rate in 2009 but the national currency, kuna, is stable. Monetary policy in Bosnia

and Herzegovina is the cornerstone of economic stability – Bosnian currency is

pegged to euro, and in Serbia was pressure on the foreign exchange market and depre-

ciation of dinar against euro.

Inflation and the stock exchange in all of the observed SEE countries are posi-

tively correlated in our research, confirming the Fisher hypothesis about positive cor-

relation between inflation and stock exchange volatility. 

Negative interest rates impact in individual countries is in line with the theory that

stock market returns are usually negatively correlated to interest rates. A rather high

interest rate is typical for transition countries due to insufficient national accumulation

and credit supply potential. The transition from planned to market economies in the

SEE region has led to rapid financial developments, which were further boosted by a

strong, mainly EU, banking presence (Baltzer et al., 2008; Festic et al., 2009). 

4. Conclusion. In this study, we demonstrated that all the analyzed transition

countries are, regardless of their current status (the European Union members or oth-

erwise), to a certain extent already dependent on the EU financial market. The

empirical research demonstrated that the opening of the transition economies go

hand in hand with massive FDI, which boosted stock indices, followed by GDP

growth, and an increase in industrial production and trade. The result also proved that

stock indices in the transitional SEE countries are negatively correlated with

exchange rates, interest rates and government debt.

It is confirmed that the financial system of the South-Eastern transition coun-

tries (Croatia, Bulgaria, Bosnia and Herzegovina, Montenegro, Romania, Slovenia
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3
Slovenia introduced Euro in 2007, Romania and Bulgaria have plans to introduce Euro in 2013–2014 and Montenegro

adopted Euro as an official currency in 2002, without entering the eurozone, and by rejecting their old currency – dinar.



and Serbia) is related to European and world financial systems, as seen through the

main stock indices centers in the world (i.e., the UK and the US). The results also

imply that the observed transition countries of the SEE were, in the last decade,

exposed to large FDI inflows, boosted by the integration processes of the EU associ-

ation (but were also exposed to the global financial crisis that started in 2008), which

is reflected in the empirical evidence on the procyclicality of government debts in

almost all of the observed countries, including developed ones such as the UK and the

US. It provides us with the evidence that recent financial crises are slowly overflow-

ing, creating a contagion effect and, with the EU enlargement, into an ever-widening

circle of countries.
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