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The process of financial liberalization in emerging markets over the past two decades has both fostered
financial development and reduced the information gap between developed and developing countries.
This situation has made it more important for developing countries to achieve economic growth, to
provide the necessary funds for investments and to reach the living standards of developed countries.
Therefore, financial systems in developing countries are considered to have reached a level quite close
to that of developed countries. The aim of this study is to investigate whether countries defined as
emerging market economies have converged to the financial systems of developed countries with
advanced financial systems. in this study, the convergence of financial development in 12 selected
emerging market economies to the reference 5 developed countries is analyzed by structural breaks
panel unit root tests. In the analysis covering the period 1996-2016, the financial development index
calculated using financial development indicators was obtained. KPSS and Fourier KPSS panel unit
root tests with structural breaks are then applied to the series obtained. According to the findings of the
analysis, financial developments in selected emerging market economies converge to the financial
systems of advanced economies.
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Son yirmi yilda gelismekte olan piyasalarda yasanan finansal serbestlesme siireci hem finansal
gelismeyi desteklemis hem de gelismis iilkeler ile aralarindaki bilgi a¢igimi azaltmistir. Bu durum,
gelismekte olan iilkelerin ekonomik biiylimeyi gergeklestirmelerini, yatirimlar i¢in gerekli fonlar
saglamalarin1 ve geligmis tilkelerin yasam standartlarina ulagsmalarini1 daha da dnemli hale getirmistir.
Dolayisiyla gelismekte olan iilkelerdeki finansal sistemlerin gelismis iilkelerdekine oldukg¢a yakin bir
diizeye ulastig1 diistiniilmektedir. Bu ¢aligmanin amaci, yiikselen piyasa ekonomisi olarak tanimlanan
tilkelerin, gelismis finansal sistemlere sahip ilkelerin finansal sistemlerine yakinsayip
yakinsamadiklarint arastirmaktir. Bu ¢aligmada, segilmis 12 gelismekte olan piyasa ekonomisindeki
finansal gelismenin referans alinan 5 gelismis iilkeye yakinsamasi yapisal kirilmali panel birim kok
testleri ile analiz edilmektedir. 1996-2016 dénemini kapsayan analizde, finansal gelisme gostergeleri
kullanilarak hesaplanan finansal gelisme endeksi elde edilmistir. Elde edilen serilere daha sonra yapisal
kirilmali KPSS ve Fourier KPSS panel birim kok testleri uygulanmistir. Analiz bulgularma gore,
secilmis yiikselen piyasa ekonomilerindeki finansal gelismeler, gelismis ekonomilerin finansal
sistemlerine yakinsama gostermektedir.
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Analysis of Financial Convergence with Structural Breaks Unit Root Tests

INTRODUCTION

As many countries adopted liberal policies, financial markets began to change and integrate.
Liberalization policies rapidly implemented in various sectors have enabled the opening of the
application area in financial services (Rysin, et al.,2021:66). This has changed the global economic arena
and increased the role of financial instruments. The participation rate in the financial services market
has increased and the role of the financial sector in the economy has strengthened. Especially the
increasing trends in international trade have necessitated an increase in financial flows. At the same
time, the increase in the growth rates of countries globally has also increased the demand for financial
services. This has had a positive impact on financial development (Karatas and Ergiil, 2023: 225). Thus,
the increasing use of financial instruments has led to increased competition and intensity across financial
sectors (Fung, 2009: 57-59).

The impact of financial support mechanisms on economic activities has reached an important
point, especially in developing countries (Ozdogan and Kayhan, 2023: 167). In recent years, research
on the relative merits and efficiency of market- and bank-based financial systems has been the subject
of considerable academic and policy debate around the world. In this context, bank- and market-based
systems have been found to give rise to different economic and institutional dynamics. At the same time,
the global economy and the vastly improved financial sector, financial liberalization and rapid
technological advances have transformed financial systems around the world (Herrmann and Winkler,
2009:8). Hence, the view has emerged that financial systems today tend to become more uniform. The
efforts of countries around the world to adapt to these conditions have led to convergence in the financial
sector. The idea that one way to achieve financial convergence is through a link to financial integration
has helped developing countries to accelerate their reform efforts in this area and has led to increased
financial interactions with countries around the world (Yaseen, 2012:155). This process has helped
countries that started with less developed financial markets to expand the size of their national financial
systems.

Over the past two decades, significant progress has been made in laying the foundations for
modern economies and financial systems, particularly in emerging market economies. It has been
debated whether these common developments have led to convergence between countries' financial
systems, as is commonly assumed (Antzoulatos, 2011: 2). This, in turn, has raised questions about the
position of the national financial systems of emerging market economies relative to those of advanced
economies. These events have made the study of the differences and similarities between national
financial systems more important than ever before and have produced a large body of literature
comparing financial systems. While the effects of financial development are well established, to date
there is little systematic evidence on whether financial development in developing countries has reached
the levels achieved by developed countries. Similar to the literature on economic growth, the concept of
convergence in terms of financial development differs from the determination of income growth in terms
of whether access to financial services has increased over time and whether the increase in developing
countries has outpaced that in leading countries. In this context, the ratio of private sector credit to GDP,
one of the most important determinants of financial development in the global economy, has doubled
over the last three decades. Although this growth in the banking sector has been faster in some countries
and slower in others, it has generally been on an upward trend. This is considered as an indication that
financial liberalization has spread knowledge in the financial sector to emerging market economies and
financial institutions have become more specialized. It also shows that this worldwide market mobility
provides opportunities for capital investment in financial services (Bahadir and Valev, 2015: 2-6;
Aghion, et al., 2005: 177). The development of the financial system is seen as a key to the success of
national economies and is believed to increase productivity in these countries. As a result, they are
expected to experience a kind of convergence that shapes contemporary policy. There are arguments
against this view. In this case, two different views emerge (Stolbov and Veysov, 2011: 2). While some
views emphasize the convergence of financial systems due to globalization, economic integration and
efforts to harmonize financial institutionalization, others argue that national markets remain
heterogeneous despite integration and globalization (Bruno, et al., 2011; Bruno and De Bonis, 2009;
Asteriou, 2011; Antzoulatos, et al., 2011; Nitoi and Pochea, 2016). These developments have made it
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more important than ever to examine the differences and similarities between national financial systems,
leading to a large body of literature comparing financial systems (Yaseen, 2002; Bahadir and Valev,
2015; Fung, 2009).

The aim of this study is to examine whether the developments in the financial systems of emerging
market economies following the financial liberalization process have converged to those of advanced
economies. Therefore, this study examines the extent of financial development in emerging market
economies both from the perspective of advanced economies and by evaluating the developments over
time. As a result, we seek to answer the guestions of how the financial markets of emerging market
economies compare to those of advanced economies and whether there is a convergence to the financial
markets of advanced economies. These questions, which form the basis of the research, are answered
with an original methodology and a large database.

The rest of the paper is organized as follows. Section 2 reviews the empirical literature. The
dataset and methodology used in the analysis are presented in Section 3. Section 4 presents the results
from the econometric analysis of the convergence process in emerging market economies. In the last
section, the conclusions are discussed.

1. LITERATURE

Convergence theory is generally concerned with the functioning of countries' regulation and
supervision of financial markets in a single order. in this context, the phenomenon of financial
convergence has been included in the analyses due to the integration process in the European region and
the reflection of this process in the financial markets. Therefore, the role of the financial harmonization
process in financial markets has become important. In the last two decades, the literature has started to
include financial development as a potential factor for both determining economic development and
explaining income convergence (Stolbov and Veysov, 2011:4). The study of financial convergence is
an empirical issue that has been studied using different methods and indicators. Initially, financial
systems were categorized as bank-based and market-based and included in the analysis. Financial assets
and transactions in household portfolios were classified as market-based, while assets such as money
and deposits were classified as bank-based. However, some authors have argued that the classical
distinction between “bank-based” and “market-based” systems is no longer valid (Allen and Gale, 2000;
Rajan and Zingales, 2003; Herrmann and Winkler, 2009).

Although there is a consensus on the contribution of financial development to a country's
economy, there is little systematic evidence on whether financial development in developing countries
has reached the level achieved by developed countries (Bahadir and Valev, 2015: 2; Yaseen, 2012: 155).
It is possible to evaluate these studies in chronological order as shown in Table 1.

Table 1. Financial Convergence Analyses Among Countries

Authors Period Method Results
Herrmann Emerging FGLS They concluded that emerging markets can develop further
and Winkler Europe and by integrating with the financial markets of developed
(2009) Emerging countries and by providing external debt.
Asia
Fung (2009) 57Selected Conditional ~ For middle- and high-income countries, conditional
Countries Convergence  convergence applies not only to economic growth but also

to financial development. At the same time, low-income

1967-2001 countries with relatively better financial development are
likely to catch up with middle- and high-income countries,
but poorer countries that lack financial development are
much less likely to catch up.

Stolbov and 102 Countries Band o It is concluded that financial depth exhibits f convergence
\(/g(})li(l);/ 1980-2009 Convergence faster in middle-income countries.
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Bruno, et al. OECD Band o Both datasets provide evidence of the increasing importance
(2011) Countries Convergence  of capital market development in the developing world and
1980-2005 the B convergence of equity and insurance products.
Antzoulatos, 38 Panel Unit There is no convergence in the financial systems of these
et al. Developing Root and countries. Country-specific factors affect the financial
Countries Cointegration  system more than global factors.
(2011) HAC
1990-2005
Apergis, et 50 Countries Panel OLS The results do not support the hypothesis that all countries
al. are converging towards a single equilibrium state of
2010 1980-2003 C Club financial development. However, there is strong evidence of
( ) ONVEIZENCe  ¢lub convergence.
Yaseen GCC GMM It is concluded that the key aspects of the intermediation
(2012) 2002-2007 roles of the financial institutions of the GCC economies are
) converging, i.e. there is a convergence in the banking system
of the member countries of this council.
Dekle and 23 Asia Panel (random  Asian countries with weaker financial systems converge to
Pundit Countries effect) five countries with stronger financial systems.
(2015) 2004-2011
Bahadirand 45 Countries GMM, fixed Less financially developed countries are catching up with
Valev (2015) 1965-2009 effect, B more financially developed countries. There is convergence.
) Convergence
Nitoi and (CEE) Anon-linear  convergence in the financial markets of these countries is
Pochea 2007-2014 single factor ~ not homogenous. Moreover, after the global financial crisis
(2016) ) model and sovereign debt crises, the differences between these
markets have tended to increase
Ozcan Transition Panel Unit There is convergence.
(2017) economies Root
1995-2013

In the empirical growth literature, most studies define convergence as the tendency for the output
gap between countries to narrow. In this context, Bernard and Durlauf (1995, 1996), who provided the
first statistical definition of cross-country convergence, argued that convergence can be said to exist if
the long-run forecasts of two countries are the same. In other words, they argued that cointegration or
unit root tests are appropriate for testing the convergence of countries. In many empirical studies on
financial convergence, different econometric techniques have been applied (Apergis, et al., 2010: 1015;
Durlauf, 2003: 2).

In the literature, studies that have investigated the existence of financial convergence in the
banking dimension stand out. These studies, which generally include variables related to bank credit,
intermediation services and financial credits, have used the panel data method (Yaseen (2012); Bahadir
and Valev, 2015; Ozcan, 2017). A number of studies have analyzed financial convergence for many
groups of countries using absolute and conditional (B and ) convergence techniques. They typically
use broad money, banking and stock market data and find evidence of B convergence (Fung (2009);
Bruno, et al. (2011); Veysov and Stolbov (2011)). In addition to these studies, there are some studies
that investigate the existence of club convergence for identical country groups using a different
methodology. In their study, Apergis, et al. (2010) analyze financial convergence from both a country
and a club perspective. As a result of the analysis, they find evidence that there is no financial
convergence on a country basis, but there is evidence for the existence of club convergence. In addition,
Dekle and Pundit (2015) analyzed whether the financial structure of emerging Asian economies has
converged to that of developed Asian economies. In the study, a financial development index was
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calculated using financial development indicators data. For this calculation, data covering the period
2004-2011, which shows the access of individuals and firms to financial services, the efficiency of
financial institutions and markets in the financial market, and the depth of financial institutions and
markets, were used. The analysis reveals that Asian countries with weaker financial systems converge
to five countries with stronger financial systems.

When the literature is analyzed, most of the studies have dealt with the indicators related to
financial development either in terms of banking or capital markets. Our study differs from other studies
in that it deals with the financial development measures commonly used in the literature in their entirety.
In other words, whether there is convergence across countries is evaluated in terms of the financial sector
as a whole. Therefore, the contribution of this study to the literature is to determine whether the financial
development measures commonly used in the literature show convergence or divergence across
countries over time. In other words, it is not the magnitude of financial development differences between
countries, but the determination of the changes in these differences over time.

2. DATA SET AND METHODOLOGY

The sample group used in the study covers selected emerging market economies. The IMF
(International Monetary Fund) has selected 12 countries with available data from 29 countries that are
categorized as emerging markets based on various characteristics (IMF, 2014: 64). Data availability was
effective in the selection of the countries subject to the analysis. In addition, in terms of the efficiency
of the analysis, the selected countries were determined among two groups as low middle income and
high-income countries according to the World Bank's income group classification. In this context,
Argentina, Saudi Arabia, Hungary, Poland and Chile are included in the high-income country group,
while Indonesia, Morocco, the Philippines, India, Nigeria, Egypt and Pakistan are included in the low
middle-income country group. In the study, 5 developed countries (USA, Australia, Switzerland, Japan
and Norway) were selected for the econometric method to be applied to determine whether emerging
market economies converge to the financial systems of developed countries. This country group consists
of countries that are among the top 10 countries in the country ranking made by the IMF within the
financial development index calculated annually by the IMF in terms of data availability.

In the analysis, a financial development index is calculated using 10 variables, each of which is
shown as a determinant of financial development (Worldbank "Financial Development and Structure
Dataset 2018" Beck, et al. (2018)). In order to create a comprehensive data network in the analysis, 10
data belonging to financial markets were determined. The date range of these data was limited to 2016
due to the high number of countries included in the analysis and for accessibility. The variables are
Broadly Defined Money Supply to GDP (M2/gdp), Private Sector credit to GDP (prcdgdp), Private
Sector credit Used by Other Banks and Financial Institutions to GDP (prcdbogdp), Bank Deposits to
GDP (bdgdp), Financial System Deposits to GDP (fdgdp), Deposit Banks' Assets to GDP (dbagdp), Net
Interest Margin (netintmargin), Stock Market Turnover (stturnover), Stock Market Capitalization to
GDP (stmktcap), Total Stock Market Value to GDP (stvaltraded). This study aims to create a single
measure of financial development by combining different dimensions of financial development. For this
purpose, 10 financial development indicators, including banking, capital markets and various
guantitative indicators, covering the period 1996-2016 for the countries in the sample group were used
to obtain a financial development index using the principal components analysis method. The most
commonly used method for calculating financial development indices is principal component analysis
(see Kar, et al., 2008; Beck and Patrick, 2008; Yalginkaya, 2017; Dekle and Pundit, 2015). In principal
component analysis, data can be used with their original values or standardized. As this method is
sensitive to the unit of measurement of the data, the use of standardized variables is more reliable in
terms of results when the variables are measured in different units (Kar, et al., 2008: 31). Therefore, in
calculating the Financial Development Index, the data were standardized and included in the analysis.
With the development of econometric methods, different applications are made to analyze the
convergence hypothesis. In this hypothesis, which basically reflects income convergence, it is evaluated
whether the shocks between per capita income differences are permanent or not. In this application,
which is expressed as the stochastic definition of convergence, the necessity of a stationary process
between income differences is argued. In the literature, transitory and permanent shocks are crucial for
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the impact of policy outcomes with different perspectives. (Carlino and Mills, 1993: 336-337; Savact
and Karsiyakali, 2016: 224; Tiitiincli and Beser, 2021: 684). For this purpose, unit root tests are
performed on the income differentials and results indicating that they are stationary are expected.

The basic model of the study is as follows (Stolboy and Veysov 2011; Ozcan, 2017):
o = (fgeypie — fEegic) = Bo + Baln (fgeypic) + Uie. (1)

o fgeyp,it, financial development index for emerging market economies

o fgeg it, financial development index calculated for the reference country group

. Uj¢, Error term

In the analysis, first the homogeneity test was performed (Peseran and Yamagata, 2008), then the
cross-sectional dependence of the series was examined and second-generation unit root tests were
applied accordingly.

There are many models to test for horizontal cross-section dependence in panel data models.
Breusch and Pagan (1980) "CDy,," test, Pesaran (2004) "CD; " test and Pesaran et al. (2008) “bias-
corrected ‘LM test’ (LM ;) are applied in this study. Since there is horizontal cross-section dependence
in the study, KPSS unit root test with structural breaks (Carrion-i-Silvestre, et al., 2005) and Fourier
KPSS (Nazlioglu and Karul, 2017) unit root tests are applied to the data of country groups.

The panel KPSS unit root test with structural breaks, which is developed by including structural
breaks in the trends and averages of the panel cross sections, allows for different dates and numbers of
structural breaks for each cross section. In this test, which is an extension of the Hadri (2000) stationarity
test, the null hypothesis is that the series are stationary. The stationarity of the series is determined by
comparing the test statistic values calculated for the panel as a whole or for each cross-section with the
critical values calculated by iteration (boostrap). Nazlioglu and Karul (2017) develop the Fourier KPSS
unit root test, which takes into account the dependence of horizontal cross sections in the panel and
allows for heterogeneity in horizontal cross sections. This test is a combination of the time series
stationarity test developed by Becker, et al. (2006), where structural breaks are modelled using the
Fourier approach, and the panel stationarity test proposed by Hadri and Kruzomi (2011, 2012), where
horizontal cross-section dependence is included. The distribution of the individual statistic depends only
on the Fourier frequency, and the panel statistic has a standard normal distribution.

3. EMPIRICAL FINDINGS

The models of the second-generation unit root tests for high income and low middle income
groups are explained in detail above. The cross-section dependence and homogeneity test results
required for the determination of these tests are given in the tables below.

Table 2. Cross-Section Dependency Test Results for Variables (High Income (HI) and Low Middle-
Income Group (LMI)

CDym CDym2 LM, g;
statistics p-value statistics p-value | statistics p-value
(fgeypit—fgegic) HI 20.386 0.026** 2.322 0.010%** 3.204 0.001*
(fgeypic—fgegi) LMI 46.208 0.001* 3.890 0.000* 4.335 0.000*

Note: The related statistics are obtained with ‘Gauss 10° programme. (*,** *** ) indicate that the null hypothesis

H, is rejected at 1%, 5% and 10% significance levels, respectively.
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Table 2 shows the results of the cross-section dependence test for the countries in the high and
low middle income group. In this context, the results of CD;,, CD; ), test statistics show that the
hypothesis H, is rejected at 5% significance level for high middle income countries and at 1%
significance level for low middle income countries, while the results of LM, ;test statistics show that
the hypothesis H, is rejected at 1% significance level for all country groups. According to the findings,
the test statistics of the variable (fgeyp'it—fgeg,it) indicate the presence of cross section dependence.

Therefore, second generation panel unit root analyses were preferred in unit root tests for all country
groups.

Table 3. Homogeneity Test Results for Country Groups

Test Statistics
Country Groups A p- value Apg p- value
High Income 9.151 0.000* 9.885 0.000*
Low Middle Income 3.908 0.000* 4.222 0.000*

Note: The related statistics are obtained with ‘Gauss 10° programme. (*,** *** ) indicate that the null hypothesis
H, is rejected at 1%, 5% and 10% significance levels, respectively.

Table 3 shows the homogeneity test statistics for the country groups. According to the results (4)
test and 4,4; homogeneity tests in the table, the hypothesis H, is rejected at 1% significance level for
high income group and low middle income group countries. In this context, it is concluded that the panel
parameters are heterogeneous in the high-income group and low middle income group. In line with the
results obtained, the unit root tests to be performed in the next stages were determined.

Table 4. KPSS Unit Root Test Results with Structural Breaks (High Income Group Countries)

Panel KPSS Test Statistics (Constant)

Country KPSS Test Critical Values KS Break Dates
1% 5% 10%
Argentina 1.333* 1.929 1.019 0.737 1 2013
Chili 0.712* 2.016 0.921 0.628 1 2006
S.Arabia 0.078* 2.493 1.116 0.729 1 2007
Hungary 0.351* 2.038 1.147 0.838 3 1998-1999
Poland 2.171* 2.374 1.173 0.660 1 2008
PANEL RESULT
Boostrap Value 19.151* 27.06 15.545 11.918
P-Value 0.000*
Panel KPSS Test Statistics (Constant and Trend)
Country KPSS Test Critical Values KS Break Dates
1% 5% 10%
Argentina 0.299* 2.753 0.843 0.534 1 2013
Chili 0.194* 1.960 0.841 0.505 1 2009
S.Arabia 0.305* 9.577 3.96 2.817 3 1999-2004-2007
Hungary 0.863* 4.224 1.913 1174 3 1998-2008
Poland 0.506* 1.609 0.677 0.405 1 2006
PANEL RESULT
Boostrap Value 37.671* 250.985 112.587 84.689
P-Value 0.000*
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Note: Related Test Statistics are obtained with Gauss 10 software. The signs (*, **, ***) related to the Panel KPSS
test statistics in the table indicate that the series for the countries in the panel and the entire panel are stationary
at 1%, 5% and 10% significance levels, respectively. The KS column in the same table indicates the number of
structural breaks in the cross-sections in the relevant period. Critical values of panel KPSS test statistics are
obtained by using Bootstrap with 1000 iterations.

Table 4 shows the KPSS unit root test statistics for the variable (fgeyp,it—fgeg_it) with structural
breaks for high income group countries. In the analysis, stationarity is mentioned if the KPSS test
statistic values calculated for both panel and cross-sections (countries) are smaller than the critical table
values. In this study, KPSS test statistics are calculated with both constant and constant and trended
models. According to the constant model results obtained for the cross-sections, the null hypothesis Hy,
which states that the series are stationary with structural breaks, is accepted at the 1% significance level
for all countries. The results obtained for the overall panel show that the series are stationary at 1%
significance level. The results of the Panel KPSS test statistics obtained in the constant and trended form
are similar to the results obtained in the constant form. According to the KPSS test statistics, the null
hypothesis H,, which states that the series are stationary by including structural breaks in both the
overall panel and in each of the countries in the panel, is accepted at 1% significance level. On the other
hand, the break dates estimated for countries in both constant and constant and trended models are
similar to each other and give accurate estimates of the break dates. The structural breaks in the group
of countries included in the analysis generally draw attention to the crises (such as the Asian crisis, the
Russian and Argentine crisis) due to the financial liberalization in the early 1990s and the effects of the
financial crisis in 2008.

Table 5. Fourier KPSS Unit Root Test Results (High Income Group Countries)

Fourier KPSS Test Statistics
Country Constant Constant and Trend
k=1 k=2 k=3 k=1 k=2 k=3

Argentina 0.340 0.166* 0.146* 0.083 0.160* 0.146*
Chili 0.091* 0.410* 0.171* 0.083 0.143* 0.117*
S.Arabia 0.120* 0.330* 0.192* 0.094 0.224 0.192*
Hungary 0.115* 0.215* 0.148* 0.059* 0.179* 0.142*
Poland 0.089* 0.139* 0.123* 0.076 0.092* 0.091*
PANEL RESULT

FZ(k) 3.546* 1.872* 0.014* 8.519 ‘ 6.193* | 4.221*

Note: Related Test Statistics are obtained with Gauss 10 software. The signs (*, **, ***) for the Panel
KPSS test statistics in the table indicate that the series for the countries in the panel and the entire panel
are stationary at 1%, 5% and 10% significance levels, respectively. Critical values for the optimal
frequencies are obtained from the paper by Becker, et al. (2006, 389). Critical values obtained from the
table for both models are shown below. Critical values for k=1 are 0.2699 for 1%, 0.1720 for 5%,
0.1318 for 10%, critical values for k=2 are 0.6671 for 1%, 0.4152 for 5%, 0.3150 for 10%, critical
values for k=3 are 0.7182 for 1%, 0.4480 for 5%, 0.3393 for 10%. 3393 In the Model with Constant
and Trend; critical values for k=1 are 0.0716 for 1%, 0.0546 for 5%, 0.0471 for 10%, critical values
for k=2 are 0.2022 for 1%, 0.1321 for 5%, 0.1034 for 10%, critical values for k=3 are 0.2103 for 1%,
0.1423 for 5%, 0.1141 for 10%.

In order to ensure that the results obtained in the KPSS panel unit root test with structural breaks
are reliable, the Fourier KPSS unit root test is included in the analysis. Table 5 shows the results of the
Fourier KPSS panel unit root test for the variable (fgeyp,it—fgeg,it) applied to high income group
countries. In the analysis, if the Fourier KPSS test statistic values calculated for both panel and cross-
sections (countries) are smaller than the critical table values of the optimal frequencies (k=1, k=2, k=3),
the null hypothesis H,, which states that the series are stationary, is accepted. According to the results
of the Fourier KPSS test statistics, in the constant model, the countries forming the panel are stationary
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at 1% significance level except Argentina when the optimal frequency is k=1, and all countries forming
the panel are stationary at 1% significance level when the optimal frequencies are k=2 and k=3. In the
model of the same test with constant and trend, only Hungary is stationary at 1% significance level when
the optimal frequency is k=1, all countries except S. Arabia are stationary at 1% significance level when
the optimal frequency is k=2, and all countries are stationary at 1% significance level when the optimal
frequency is k=3. According to the test statistics for the overall panel, stationarity is found at 1%
significance level at all frequencies in both the model with constant and the model with constant and
trend. The KPSS unit root test with structural breaks reveals similar results.

Table 6. KPSS Unit Root Test Results with Structural Breaks (Low Middle Income Group Countries)

Panel KPSS Test Statistics (Constant)

Country KPSS Test Critical Values KS Break Dates
1% 5% 10%
Egypt 0.692* 1.162 0.553 0.439 1 2013
India 0.054* 2.906 2.357 2.063 1 2011
Indonesia 0.165* 0.842 0.558 0.438 3 1999
Morocco 3.691 3.611 2.180 1.889 1 2012
Nigeria 0.499* 0.520 0.409 0.359 2 2006-2009
Pakistan 0.216* 2.495 1.296 0.865 0
Philippines 0.115* 2.328 1.386 0.902 0
PANEL RESULT
Boostrap Value 17.061* 23.719 18.435 16.406
P-Value 0.000*
Panel KPSS Test Statistics (Constant and Trend)
Country KPSS Test Critical Values KS Break Dates
1% 5% 10%
Egypt 0.965* 3.542 1.633 1.000 0
India 0.160* 2.798 1.155 0.760 2 2001-2002
Indonesia 0.240* 5.053 2.107 1.335 3 1999-2008-2010
Morocco 0.124* 2.273 0.679 0.455 1 2007
Nigeria 0.106* 3.336 1.690 1.363 3 1998-2006
Pakistan 0.074* 3.453 1.683 1.087 2 2009-2012
Philippines 0.219* 4.853 2.031 1.158 2 2004
PANEL RESULT
Boostrap Value 26.892* 182.052 110.966 89.744
P-Value 0.000*

Note: Related Test Statistics are obtained with Gauss 10 software. The signs (*, **, ***) related to the Panel KPSS
test statistics in the table indicate that the series for the countries in the panel and the entire panel are stationary
at 1%, 5% and 10% significance levels, respectively. The KS column in the same table indicates the number of
structural breaks in the cross-sections in the relevant period. Critical values of panel KPSS test statistics are
obtained by using Bootstrap with 1000 iterations.

Table 6 shows the KPSS unit root test statistics for the variable (fgeyp,it—fgeg’it) with structural
breaks for low middle income countries. In the study, KPSS test statistics are calculated with both
constant and constant and trended models. According to the results obtained for the cross-sections in the
model with constant, the null hypothesis Hy, which states that the series are stationary with structural
breaks, is accepted at 1% significance level for all countries except Morocco. The results obtained for
the overall panel show that the series are stationary at 1% significance level. The results of Panel KPSS
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test statistics with constant and trend are similar to the results obtained in constant form. According to
the KPSS test statistics, the null hypothesis H,, which states that the series are stationary by including
structural breaks in both the overall panel and in each of the countries in the panel, is accepted at 1%
significance level. On the other hand, the estimated break dates for countries in both constant and
constant and trended models are similar for some countries, while for some countries there is no break
in the constant model, but there is a break in the constant and trended model. However, the results
obtained give accurate estimates of the break dates. The structural breaks in the group of countries
included in the analysis generally draw attention to the crises due to the financial liberalization in the
early 1990s and the effects of the financial crisis in 2008.

Table 7. Fourier KPSS Unit Root Test Results (Low Middle Income Group Countries)

Fourier KPSS Test Statistics
Country Constant Constant and Trend
k=1 k=2 k=3 k=1 k=2 k=3

Egypt 0.098* 0.119* 0.191* 0.343 0.187* 0.123*
India 0.784* 0.334* 1.011 1.546 0.092* 0.079*
Indonesia 0.370 0.166* 0.268* 0.171 0.058* 0.089*
Morocco 0.503 0.827 0.998 0.085 0.230 0.137*
Nigeria 0.407 0.455* 0.329* 0.125 0.146* 0.070*
Pakistan 0.088* 0.473* 0.343* 0.069* 0.534 0.065*
Philippines 0.231* 0.165* 0.163* 0.167 0.157* 0.153*
PANEL RESULT

FZ(k) 14.188 ‘ 4.424** | 5.899* 66.669 ‘ 10.133 ’ 2.718*

Note: Related Test Statistics are obtained with Gauss 10 software. The signs (*, **, ***) for the Panel KPSS test
statistics in the table indicate that the series for the countries in the panel and the entire panel are stationary at
1%, 5% and 10% significance levels, respectively. Critical values for the optimal frequencies are obtained from
the paper by Becker, et al. (2006, 389). Critical values obtained from the table for both models are shown below.
Critical values for k=1 are 0.2699 for 1%, 0.1720 for 5%, 0.1318 for 10%, critical values for k=2 are 0.6671 for
1%, 0.4152 for 5%, 0.3150 for 10%, critical values for k=3 are 0.7182 for 1%, 0.4480 for 5%, 0.3393 for 10%.
3393 In the Model with Constant and Trend; critical values for k=1 are 0.0716 for 1%, 0.0546 for 5%, 0.0471 for
10%, critical values for k=2 are 0.2022 for 1%, 0.1321 for 5%, 0.1034 for 10%, critical values for k=3 are 0.2103
for 1%, 0.1423 for 5%, 0.1141 for 10%.

In order to ensure that the results obtained in the KPSS panel unit root test with structural breaks
are reliable, the Fourier KPSS unit root test is included in the analysis. Table 7 shows the results of the
Fourier KPSS panel unit root test for the variable (fgeyp,it_fgeg,it) applied to low middle income group
countries. In the analysis, if the Fourier KPSS test statistic values calculated for both panel and cross-
sections (countries) are smaller than the critical table values of the optimal frequencies (k=1, k=2, k=3),
the null hypothesis H, stating that the series are stationary is accepted. According to the results of
Fourier KPSS test statistics, Egypt, India, Pakistan and Philippines are stationary at 1% significance
level when the optimal frequency k=1, all countries except Morocco are stationary at 1% significance
level when the optimal frequency k=2, and all countries except Morocco and India are stationary at 1%
significance level when the optimal frequency k=3. According to the test statistics in the fixed and
trended model of the same test, when the optimal frequency k=1, Pakistan is stationary at 1%
significance level, when the optimal frequency k=2, all countries except Morocco and Pakistan are
stationary at 1% significance level, and when the optimal frequency k=3, all countries in the panel are
stationary at 1% significance level. According to the test statistics for the overall panel, the model with
constant is stationary at 5% significance level for k=2 and 1% significance level for k=3, while the
model with constant and trend is stationary at 1% significance level for k=3. According to the
convergence hypothesis, stationarity of the series indicates the existence of convergence. In this case,
according to the test results, the convergence hypothesis is valid for these countries.
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CONCLUSION

In this study, the financial development index is calculated using financial development data of
selected country groups from emerging market economies. Then, the existence of financial convergence
in these countries was analyzed with unit root tests with structural breaks (KPSS with structural break
and Fourier KPSS). According to the results of the unit root tests for the two country groups, the tests
taking into account the vulnerabilities reveal that financial development in the selected emerging market
economies converges to the developed countries. The homogeneity test revealed that the series have a
heterogeneous structure. This made it possible to evaluate the results of the stationarity test both on
country group and country basis.

The results indicate that there is financial convergence in countries in the high-income group. The
countries in this income group are Argentina, Hungary, Saudi Arabia, Poland and Chile. Among these
countries, Hungary and Poland are among the countries that have experienced a transition from a
planned economy to a market economy. Although they have a short history, their financial sectors have
undergone major institutional, regulatory and technical developments. Thus, they have become able to
meet the requirements of European markets. All these countries in the high-income group are among
the emerging market economies that easily adapt to the economic and financial liberalization process.
Therefore, the findings obtained in the analysis applied in this study prove the existence of convergence.
The other countries where financial convergence is analyzed are in the low middle income group. The
countries in this group are Egypt, India, Indonesia, Morocco, Nigeria, Pakistan and the Philippines.
Since 1990, these countries, which have been involved in the financial liberalization process, have
attached great importance to financial diversification in order to adapt to the modern financial structure
in the world. Like every other country going through the liberalization process, low middle income
countries have also been affected by some financial shocks. This process has enabled countries to build
more robust financial system foundations. Thus, the diversity and depth of financial markets in these
countries started to increase. Therefore, the results obtained for this group of countries support the
convergence of financial markets of developed countries.

The results of the study show that the quality of a country's financial intermediation system (how
efficient it is in allocating funds) and its size are key drivers of financial convergence or divergence.
This general conclusion is captured by the use of financial intermediation-related activity measures as
the most characteristic variables of the efficiency of the financial system. At the same time, the fact that
financial liberalization facilitates financial development and convergence is shown in the results and in
detailed country-specific explanations. The evidence that the world has become more financially
homogenous demonstrates the applicability of the traditional financial system dichotomy. In particular,
the integration of emerging market economies with developed countries has created a very special
environment for the financial sector quality of these developing countries. Moreover, the entry of foreign
banks has also provided a means of improving the quality of domestic banking sectors in a region by
reducing the weaknesses of domestic banks in terms of lending techniques and governance. Based on
the results obtained in the study, it is clearly seen that financial liberalization policies implemented in
emerging market countries have caused financial crises in these countries. However, these shocks also
contributed to the transition process required for the financial markets of emerging market economies
to reach the level of international competition. Moreover, the crises due to financial liberalization have
revealed that in a globalized world, in addition to an effective supervision mechanism, it is necessary to
establish institutions with similar qualities and functions to developed financial markets on the
international platform and to strengthen the existing ones. These developments led to increased diversity
and capital inflows in the financial markets of emerging market economies and formed the basis of
financial development. Therefore, the integration of emerging market economies with developed
countries plays an important role in improving the quality of the financial systems of these countries.
Moreover, the increase in the quality of financial markets enables these countries to obtain the funds
they need more easily. In order for emerging market economies to allocate the necessary funding
resources more easily, these countries need to become more advantageous. The size of financial
intermediation activities also helps to increase the efficiency of the financial system.
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Consequently, emerging market economies need to continue financial regulation and supervision
and implement necessary practices to improve financial quality. At the same time, considering the
diversity in the world financial market, new developments should be closely monitored by emerging
market countries. Determining whether there is convergence in the financial systems of countries can
also allow inferences to be made about the effects of financial development on the economy and
development of the country and enable macroeconomic policies to be developed in the light of this
information. At the same time, the existence of financial convergence can provide evidence on whether
developing countries have caught up with the developments in the world.
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