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Purpose – This paper investigated the effects of International Capital Flows (ICF) on Turkish 
banking sectors profitability from 1975 to 2016. The study is motivated (1) by the fact that ICFs can 
be growth engines and/or a source of instability (according to their volatility, the way of used or 
the environment); (2) by the scarcity of studies related to their effects on banking sector due to the 
concentration of previous studies on economic growth. 
Design/methodology/approach – ICFs are examined in this study with a close interest to their five 
subcomponents and their effects on different types of Turkish banks. Two differents modèles 
(linear and non-linear) were used with Panel GMM based on 1974 observations. Variables used 
were: Return On Equity and Return On Asset of the banking sector as dependent variables; 
Foreign Direct Investments, Foreign Portfolios Investments, External Debts Flows, External Aids 
and Remittances as independent variables; GDP growth rate, inflation rate, interest rate, and trade 
openness as control variables for robustness check. 
Findings – The main findings were as follows: Foreign Direct Investments, External Aids and 
Remittance had positive effects on banking profitability (ROE) in Turkey; while Foreign Portfolio 
Investments and External long Term Debts had negative effects.  In addition, only Foreign Direct 
Investments had positive effects on banking profitability (ROA). Other capital flows’effects 
remained insignificant. 
Discussion – The negative effects of portfolios assumes that investors chose to invest more in stock 
market and other capital markets than in banking sector for the considered period. The negative 
effects of External Debts assumes that the acceptable threshold for debt was crossed. 
 

1. Introduction  

The banking sector (especially in emerging countries) is one of the strategic economic sectors that involves 
considerably high international capital flows. In order to maintain good economic growth in a program of 
continuous development, it is necessary to mobilize important national resources. And very often, this 
requires support from external capital. Thus international capital flows play an important role in financing a 
country's development needs. This is due to the fact that internal flows are limited and difficult to predict 
(Kinda., 2009). As is well known, financial integration permit capital circulation from capital-rich economies 
to capital-poor economies, for better returns1. By complementing limited domestic savings in capital-poor 
economies, these flows stimulate investment, promote the financial sector and accelerate economic growth in 
the host country by reducing capital costs. 

The increasingly integrated character of the world today is no longer confined to trade alone; this integration 
also takes place in several other areas namely: technology, education, politics, and finance. Integration in its 
generality has many advantages but at the same time carries risks. This situation raises in the world of 

 
1 According to IMF, Net capital inflows to developing countries rose from 30 billion US dollars in the 1980s to about 50 billion dollars a year 
between 1987-89 then to more than 150 billion dollars between 1995-97. In the same vein, these flows rose to about US $ 320 billion in 2000-2005, 
before reaching a record level of US $ 1.2 trillion in 2007. 
Source: https://www.imf.org/external/pubs/ft/issues/issues17/fre/index.htm (accessed on 29 Jan. 2019) 
In 2014, net inflows of private capital into emerging markets declined, mainly as a result of economic slowdown and geopolitical tensions.  
 Source: http://www.un.org/en/development/desa/policy/wesp/wesp_archive/2015wesp-es-fr.pdf  (accessed on 29 Jan. 2019) 
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research especially in finance, reflections about the optimization of the said integration. That means, how to 
maximize the benefits of financial integration while minimizing its risks. A perplexing factor (in the benefit-
cost tradeoff improvement) in financial integration context, is the central often played by the banks in these 
flows intermediation (Committee, 2012). The experience of banking profitability in the past and the recent 
upsurge in international capital flows in many developing economies deserve the attention of researchers. 

• International Capital Flows are subdivided into several subcomponents. It is necessary to distinguish the 
effects of each of these components. 

• The effects of each of these components can be positive, null or even negative. In other words, International 
capital flows can be growth engines and/or a source of instability (according to their volatility, the way of 
used or the environment). 

• Most of the previous studies only focused on one or two components of international capital flows 
(namely: foreign direct investments and foreign portfolio investments), analyzing their effects on economic 
growth. Our study tries to take into account five components and their effects on the banking sector's 
profitability in Turkey. 

So the main objective of this study is to examine the effects of each component of international capital flows on 
different types of banks’ profitability in Turkey as an emerging country over the 1975-2016 period. The remainder of 
this paper is organized as follows: Section 2 deals with the literature review. In Section 3 we present our 
methodology. Section 4 provides regression results and finally the conclusion. 

2. Literature Review 

The development and change, shown by the world economy since the 1980s, and expressed as globalization, 
brings the financial markets closer to each other with technological developments’ contribution. 
Globalization, which shows its first effects on the financial markets, quickly spreads to other sectors and 
bring about significant changes in the resources and volume of international capital (Berksoy & Saltoğlu, 
1998). 

2.1. Conceptual Framework 

Financial liberalization 

One important step in the process of globalization contributed significantly to the intensification of free 
movement of capital between countries (Yalçıner, 2012). The concept of liberalization can be understood 
under three headings: (1) commercial, (2) financial, (3) political and administrative; mainly, it is defined as 
“the removing of political and administrative controls mechanisms, and the internationalization of commercial and 
financial markets" (Dağdelen, 2004). According to another definition, financial and commercial liberalizations 
means "the reduction or abolition (partially or completely) of the existing controls in the economy on various 
markets such as foreign exchange markets, financial markets, labor markets, agricultural product markets " 
(Ağır, 2010). 

After the demolition of Bretton Woods System in 1971, the level of competition on the globalizing world has 
rapidly increased and liberalization has emerged along with developing market structures. The 
liberalization process takes place in the form of commercial liberalization, financial liberalization and finally 
political and administrative liberalization. Trade liberalization aims to facilitate international free trade by 
removing controls of goods and services, while financial liberalization removes controls on financial 
instruments (internal financial liberalization). This aims to integrate domestic financial markets with 
international markets (external financial liberalization). Political and managerial liberalization includes 
policies aimed at extending the administration and management of the state to the interests of the domestic 
and foreign private sector and non-governmental organizations. For developing countries, financial 
liberalization means making the central bank more independent, freeing interest rates to reduce financial 
pressure, reducing (or eliminating) subsidized and directed loans (credits), and liberalizing external capital 
flows. These objectives are important in order to attract the international capital required for domestic 
investments (Ghosh, 2005). 
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Financial Globalization 

One of the factors underlying international capital movements is the concept of globalization. Among the 
various definitions of globalization in the literature, we retain that of Bakan and Şentürk (2012) according to 
which Globalization is expressed as "economic, political, social and cultural integration of the countries of the 
world, putting them into practice by forming common decisions and policies". Beyond this overview, the greatest 
impact of globalization on countries is seen in economic and financial spheres. The same authors define 
Financial globalization as “the integration of financial market and related activities, the free circulation of goods, 
services, capital, and information so that the world economy becomes a single market”. The rapid change and 
development of technology are one of the most important factors that increase the dependence of countries 
on each other, which is a factor supporting globalization. 

The economic globalization, which aims to make the world as a single market, integrate production, 
consumption, and competition, and eliminate the disparities in resource allocation has provided 
infrastructure for the birth of international trade. In addition, by removing the obstacles to financial 
globalization and capital movements, reducing of costs, increasing in domestic savings, and transferring 
technology from developed countries to developing countries, the development of financial sector could be 
achieved (Bakan & Şentürk, 2012). One of the increasingly important features of globalization in recent years 
is capital market integration. Capital flows contribute to financial growth by encouraging investments 
(Masson, 2001).  

International Capital Flows and Their Different Components 

One of the largest volumes of international economic relations is the International capital movements. The 
international capital movement could be defined as “the transfer of funds from residents (persons or 
organizations) of a country to another country, which can be used for either consumption or investments” (Yalçıner, 
2012). 

According to the same author, the ways and investment instruments used by international capital movements 
are diverse and have a different specification from each other. From the point of view of fund ownership, 
they can be classified into two main groups. These are: (1) the official capital movements in the form of 
grants or credits to finance the economic development of countries and (2) the private capital movements in 
private qualities. On the other hand, they can also be compared according to indirect and direct function 
(mechanism) of funds or according to the types of investment's instruments used. Official capital movements 
can take place: (a) directly between governments, (b) between government agencies, (c) between 
international credit institutions and governments or government agencies. International capital movements 
in a private nature are a type of capital movement that showed a trend of development since the late 1980s. 
In our paper, taking "remittances" into account means that the use of the term "International Capital Flows" 
becomes more appropriate than the use of the term "Foreign Capital Flows". In fact, the concept of 
"International Capital Flows" is much wide and includes "Foreign Capital Flows". The following conceptual 
organogram (flowchart) will be followed to classify the different components of international capital flows. 
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Figure 1: Conceptual Framework of International Capital Flows 
Source: Created by the author based on the literature review 

Foreign Direct Investments could represent “investments in fixed assets that entrepreneurs bring to the market 
outside their own countries to produce goods and services; it also refers to capital transfers to foreign countries by 
purchasing a company in a country, providing capital for a newly established company, or increasing the capital of an 
existing company. It is necessary that the capital invested in foreign direct investment be more than 10% of capital 
invested and that influence should be taken in the management of the company” (Yalçıner, 2012). In other words, 
foreign direct investment refers to “direct investment equity flows in the reporting economy. It is the sum of equity 
capital, reinvestment of earnings, and other capital. Direct investment is a category of cross-border investment 
associated with a resident in one economy having control or a significant degree of influence on the management of an 
enterprise that is resident in another economy. Ownership of 10 percent or more of the ordinary shares of voting stock is 
the criterion for determining the existence of a direct investment relationship” (World-Bank., 2018). For many 
countries, one of the major components or even the most important international capital flows is "foreign 
direct investment". 

Portfolio equity includes “net inflows from equity securities other than those recorded as direct investment and 
including shares, stocks, depository receipts (national or global), and direct purchases of shares in local stock markets by 
foreign investors” (World-Bank., 2018). This is another form of cross-border investments in which foreign 
financial assets account represent less than 10% of the voting shares. This type of investment is made 
through passive investments of securities (like stocks), bonds and/or other similar financial means. 

Between direct investments and portfolio investments, one of the most important differences refers to the 
influence level in the management and control of the investment done in the foreign country (Yalçıner, 2012). 
Accordingly, investments in which the investor has a direct control mechanism are referred to direct 
investments, and investments in which investor does not have direct control are called portfolio investments 

 
Foreign Direct 

Investments 
(FDI) 

Foreign Portfolio 
Investments 

(FPI) 

External Debts 
(E.Debt) 

Remittances 
(Rem) 

 

External Aids 
(E.Aid) 

Private 
Nature 
Capital 
Flows 

 

Public or 
Official 
Capital 
Flows 

 

Equities 
 

Bonds and other 
Debts 

 
Personal 
Transfers 

 
Compensation 
of Employees 

 

External Long-
term Debts 

 

External Short-
term Debts 

 

Official Dvpmt 
Assistance 

 
Official Aids 

Received 

 

International 
Capital Flows 

(ICF) 
 



S. Dossou – A. Aksoy 11/4 (2019) 2456-2471 

İşletme Araştırmaları Dergisi                                                                                                Journal of Business-Research-Turk 2460 

(Hymer, 1976). Another difference is related to volatility. Studies show that equity and portfolio investment 
bonds are highly volatile. That means that investors can easily liquidate their securities and decide to 
withdraw their investments in event of political instability, economic instability and/or government policies 
which are unfavorable to foreign investors. 

External debts are “disbursements on long-term external debt and IMF purchases minus principal repayments on 
long-term external debt and IMF repurchases up to 1984. Beginning from 1985 this line includes the change in the 
stock of short-term debt (including interest arrears for long-term debt)” (World-Bank., 2018). According to the 
initial maturity period for repayment, external debt flows are classified into 2 categories: (1) Long-term debt 
flows, which is defined as “debt that has an original or extended maturity of more than one year and that is owed to 
foreigners by residents of a country and repayable in currency, goods, or services”; and (2) Short-term debt flows 
which is defined as “debt that has an original maturity of one year or less” (World-Bank., 2018). 

External Aids: Generally perceived as official and public capital flows, they serve as a subsidy or official 
loan to stimulate growth, create wealth and promote the economic development of recipient countries. They 
are sometimes usable for purposes for which it would be impossible with private capital. For example, let's 
mention public consumption, donations and/or supports to face macro-disasters. The World Bank database (2018) 
classifies External Aids into two groups: the Official Development Assistance (ODA) and Official Aids 
Received (OAR). 

Personal remittances include “personal transfers and compensation of employees”. This form of private capital 
that migrates between individuals is a growing source of external financing. Data are composed of the sum 
of two items defined as bellow. (1) “Personal transfers consist of all current transfers in cash or in kind made or 
received by resident households to or from nonresident households. Personal transfers thus include all current transfers 
between resident and nonresident individuals. (2) Compensation of employees refers to the income of border, seasonal, 
and other short-term workers who are employed in an economy where they are not resident and of residents employed 
by nonresident entities” (WDI, 2018). 

2.2. Previous Empirical Studies 

The literature is filled (replete) with various studies dealing with the impacts of international capital flows 
on economic growth. However, to our knowledge, those focusing exclusively on the banking sector seem 
very scant. As it is well known, in each country the banking sector plays a crucial role in activities financing, 
contributing to economic growth. To this end, we consider that the results of previous workings related to 
the International Capital Flows (ICF) effects on economic growth could serve as inspiration and illumination 
in the present study. Synthesis of previous works is presented in this section.  

On Foreign Direct Investments’effects 

Blomstrom and al. (1996) conducted a study focusing on Over 100 countries for the period 1965-1985 and 
using Simple and multiple regressions. They found taht FDI had positive effect on economic growth. 
Borensztein and al. (1998) studying 69 developing countries over 1970-1989 found the same result using in 
panel data the technique of seemingly unrelated regressions (SUR) with IV cross-section. These findings 
were corroborated by Zhang (2001) and more recently by Adeola (2017). However, Carkovic and Levine 
(2002) found negative effects in their study about 72 countries over 1960-1995 with panel OLS technique and 
dynamic GMM estimation. Also, Hermes and Lensink (2003) focusing on 67 countries and using a panel 
estimation with cross-sectional OLS regression analysis over 1970-1995 found mixed effects. Their study 
showed a positive effect for host countries in which the financial system is sufficiently developed, and 
ambiguous or negative effects for SSA countries where the financial system is weak. 

In addition, typically interested in banking sector Işık and Hassan (2002) used in their studies data 
envelopment analysis covering 1988-1996. As a result, they found that the cost-effectiveness of commercial 
banks and allocation efficiency are gradually declining during the period while the economy and technical 
efficiency increased. According to these authors, the liberalization process and the implementation of the 
New Economy Policy Program of the 1981-1990 period have helped increase entries of new banking. During 
the first years of transition to the new program, despite that the failure of banks’ technical activities, it shows 
that a significant increase in technical efficiency was achieved after 1987. In addition, Işık (2007) examines 
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the effect of liberalization on bank efficiency and performance in the Turkish banking sector during 1981-
1990 according to ownership (public, private or foreign). He found positive results. 

Denizer and al. (2007) in their working from 1970 to 1994 used data envelopment analysis with production 
and mediation approaches. They found that the efficiency scores were falling; especially before 
liberalization, the banking systems of countries in their sample were following a more stationary course. 
Kılıç (2011) focusing his study on the Turkish banking sector between 2002 and 2009 compared the 
performance of banks with foreign shareholders before and after their partnership. The sector achieved 
positive performance in total, and from 2002 to 2009 technical activity was found to increase gradually. 
Fukuyama and Matousek (2011), using local and foreign banks operating in developing countries between 
1991-2007, found that the implementation of the restructuring program and strict regulations since the 2001 
crisis has reduced the efficiency of banks between 2004 and 2007. The results were corroborated by Akıncı 
and al. (2013), who found that liberalization and restructuring programs increased as well as the 
performance of the banking sector.  As one of the latest studies, Berument et al. (2015)—addressing foreign 
capital investments in different forms, including direct investments, portfolio investments and other 
investments for the period 2000-2012—found that foreign direct investments and portfolio investment 
significantly impacted the macroeconomic variables, but the effect of other investments were not statistically 
significant. 

The studies examined above show an inconsistency regarding the relationship between FDI and economic 
growth on the one hand; and FDI and the banking sector performance on the other. Now, let’s discover the 
effects of foreign portfolio investments. 

On Foreign Portfolio Investments’effects 

As with the case of FDI’s effects, studies have also been conducted on the effects of FPIs. The results were 
still divergent. Edwards (2001) focusing on 65 countries between 1975 and 1997 used Panel WLS estimator, the 
IV-WLS, the W2SLS, W3SLS techniques and the SUR in his study. He found a positive relationship between 
FPI and economic growth. These results were corroborated by Agbloyor and al. (2013) analyzing 42 countries 
between 1970-2007 and 16 countries over 1990-2007 with panel regression. The results were particularly 
positive for countries in which the banking system is well advanced and where the stock market is well 
developed. The results were similar to those of Adeola (2017) studying 4 emerging countries over 1970-2011 
using co-integration tests and the Vector Error Correction (VECM) model. However, Durham (2004) using 
Cross-sectional OLS regression for 80 countries over 1979-1998 found that FPIs if not controlled, lead to 
negative effects while Kodongo and Ojah (2012) interested in 4 countries over 1997-2009 found no significant 
effects. 

On External Debts’effects 

Studies have shown that external debts are more likely to have negative than positive effects, especially 
when the recipient country's environment is not favorable and/or when the debts obtained are used for ill-
targeted purposes (Fosu, 1996). This is especially true for short-term debts Eichengreen & Rose (1996) and 
Rodrik & Velasco (1999). these authors showed that short term debt flows become harmful to the host 
economy during the crisis times. In addition, evidence has shown that there are thresholds not to be crossed 
in terms of indebtedness. Baum and al. (2013) showed that long-term debts’effects were positive effects (if 
the ratio of Debt to GDP < 67%). Effects were nil and insignificant (if the ratio of debt to GDP is between 67% 
and 95%) and effects became negative over 95%). Their study was about 12 Euro area countries over 1990-
2010 with Panel GMM, OLS, IV 2SLS. Reinhart & Rogoff (2010) found more interesting results by analyzing 
44 countries -both advanced and emerging economies over 200 years. For the period 1946-2009, below 90% 
of GDP, the relationship was weak for 20 advanced economies, while above 90% the effects became negative. 
In fact, a decrease of 1% is observed for the growth rate. For 24 emerging economies analyzed over 1900-
2009, it was found that the external debts' threshold was more stringent. Annual growth drops by 2% when 
the ratio of external debt to GDP achieves 60%, whilst with higher debts, growth rates fall by half. According 
to Reisen and Soto (2001), undercapitalized banks tend to take excessive risks, which increases their 
exposure to government liabilities. In economies where banking systems are underfunded, there is a 
negative relationship between short- and long-term bank inflows and the growth rate (Soto, 2000). These 
results are corroborated by Aizenman et al. (2013). 
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On External Aids’effects 

The effects of external assistance on economic growth and financial development vary across the countries 
studied. Many studies have found positive order effects: Papanek in 1973, Hansen and Tarp in 2001, Karras 
in 2006, Asteriou in 2009, Minoiu and Reddy in 2010. But this is only possible under certain conditions. At 
the same time, authors such as Mosley et al. (1987), Rajan and Subramanian (2008) have also found negative 
effects. 

On Remittances’effects 

Remittances are a growing source of external funding. The entry of this private capital into the economy is 
done directly through individuals. Long underestimated, these international capital flows have been the 
focus of attention only recently (Giuliano and Ruiz-Arranz, 2009; Fayissa and Nsiah, 2010; Chowdhury, 
2011). Most of studies like those of Aggarwal et al. (2011) and Gupta et al. (2009) have shown their 
susceptibility to improving economic growth and financial development of the host economy. Some studies, 
however, have nevertheless revealed negative effects (Amuedo-Dorantes & Pozo, 2004, Rao & Hassan, 2011) 

From the previous literature review, it is clear that results from previous studies are diverging but also 
focused on a component of international capital flows. Our study, which takes into consideration the 5 
components at the same time, is interested in the banking sector of emerging countries. 

3. Methodology and Modelization  

The study is largely quantitative and builds on existing studies and methodologies. The analytical 
procedures adopted in this study to estimate the effects of foreign capital flows on the banking sector is 
discussed in this section. It is a multiple regression model formulated as a system of equations since we have 
two dependent variables. Moreover, we used two different models (linear and non-linear) to check the 
presence of a non-linearity of this impact. 

Initially, the empirical model for estimation takes a form of a system of equations (1) as follows:  
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Where:  
• The dependent variables are: 

 ROEit: the profitability (Return on Equity) for banks type “i” in year t. 
 ROAit: the profitability (Return on Asset) for banks type “i” in year t. 

• And the independent variables are: 
 Xit: the matrix of the “n” international capital flows received by by Turkey in the year t. Namely 

Foreign direct investments, Foreign portfolio investments, External debts, External aids and 
Remittances. 

 Kit: the matrix of the “n” control variables in year t (as described in table 1).  
• The banks type and time fixed effects are respectively λi and λt while εit is the error term.  
Thus, for more details, the empirical linear model can be transformed into a system of equations (1)’ as 
follows: 

111211109876543210 ROEOpns ExchgI Infl GDPRem EAidEltDebtEstDebt  FPI FDI εααααααααααααα +++++++++++++= −tit ntROE

211211109876543210 ROAOpns ExchgI Infl GDPRem EAidEltDebtEstDebt  FPI FDI εβββββββββββββ +++++++++++++= −tit ntROA  

To examine the non-linearity of international capital flows’ effects on profitability, we apply a quadratic 
model that takes into account the explanatory variables (flow components) squared in the equation of the 
regression. So, the model to estimate in this context takes the form of the following systems of equations (2): 
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Thus, for more details, the empirical non-linear model can be transformed into a system of equations (2)’ as 
follows: 
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10 ROAOpns ExchgI Infl GDPRem EAidEltDebt EstDebt FPI FDI εβββββββββββββ +++++++++++++= −tit ntROA  

The measures (ROE and ROA) used to assess bank profitability are chosen in line with recent trends in bank 
performance measures (Mishkin & Eakins, 2016). Furthermore, we use six additional control variables. These 
variables have proved robust in several studies dealing with the phenomenon of economic growth (see Barro 
and Sala-I-Martin (2003), Sala-I-Martin et al (2004). The summarised table below gives a synthetic 
presentation of our variables, their definitions and a priori expectation of their effects on banking sector 
profitability. 

Table 1:  The variables used, their definitions and their sources 
Variable Symbol Definition (Calculation) Expected Effect Data Sources 

1)- Dependent variables     
Return on Equity ROE Profits after tax / total Equities (%) NA Databases of 

Central Banks, 
FRED Database Return on Assets ROA Profits after tax / Total Assets (%) NA 

2)- Independent variables     
2.a)- Explanatory variables    

Matrix 
Database of 

IFS, 
IMF, 

World Bank 

International Capital Flows 
(Aggregate to be broken down) ICF Total Flows of international capital into Turkey in the year t in 

American dollars (% of GDP) 
 

Foreign Direct Investments FDI Foreign Direct Investments (% of GDP) + 
Foreign Portfolio Investments FPI Foreign Portfolio Investments (% of GDP) + 

External Debts EDBT 
External Debt Flows (% of GDP) 

- External Long-Term Debt Flows (ELTDBT) 
- External Short-Term Debt Flows (ESTDBT) 

(LT) + 
(ST) - 

External Aids EAID External Aids (% of GDP) +/- 
Remittances REM Remittances (% of GDP) + 
2.b)- Controle variables     
Home GDP growth ∆GDP Growth in home nation GDP from year t-1 to year t (%) + Database of 

IFS, 
IMF, 

OECD, 
Central Banks, 

World Bank 

Inflation rate INFL Annual growth rate of consumer price index; GDP deflator (%) +/- 

Interest rate INT Nominal rate is the rate on short-term government securities or 
the commercial bank deposit interest rate (%). +/- 

Official effective exchange rate EXCHG Annual average dollar price +/- 
Openness to trade OPNS Exports + Imports (% of GDP) +/- 
Return on Equity t-1 / Assets t-1 ROE/At-1 Profits after tax delayed on one period (%) +  
3)- Dummy variables     
Period Period Period (Criris Period= 1; Non- crisis period= 0)   
Source: Created by the author based on the literature review 

To estimate our dynamic models, we apply the generalized method of moments on panel (GMM) proposed 
by Arellano and Bond (1991), developed later by Arellano & Bover (1995), and Blundell & Bond (1998). 
According to the defenders of this method, it makes it possible to provide solutions to the problems of 
simultaneity bias, inverse causality, and any omitted variables. Moreover, it controls the individual and 
temporal-specific effects. In addition, another advantage of (GMM) method is that it also makes it possible to 
solve the problem of endogeneity by using a series of instrumental variables generated by the delays of the 
variables. In order to identify the best model specification, we performed tests. As a result, the model is 
estimated by the method of moments generalized in a system and in two stages. 

Since the financial liberalization came into force in some emerging countries like Turkey in 1980, our study 
covered a 42 years period from 1975 to 2016. The period was chosen in line with the increase in international 
capital flows, especially to emerging countries. International capital flows are evaluated in this study with a 
close interest to their five components (as described above) and their effects on different types (or groups) of 
banks. So our sample is composed of: (1) public banks, (2) private banks, (3) foreign banks, (4) development 
and investment banks and (5) the whole banking sector’s profitability in Turkey. 

4. Results 

We present in this section, the results of the analysis. Descriptive statistics results and correlation matrices 
for variables are presented in the annex (see tables 2, 3, 4 and 5). For robustness sake, we estimated the 
model by the GMM method in two steps and one step, and the estimates reached the same results. 
Regarding the effectiveness of the GMM panel estimator, previous tests have confirmed the robustness of 
our results. First, the Hansen test indicates that the instruments used in our regressions are valid. Because 
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the validity assumption of the variables delayed in level and in difference as instruments (H0) is accepted; 
with p-values well above the 10% threshold. In addition, the AR(2) test indicates the absence of 
autocorrelation between the second order error terms, with p-values greater than the 10% threshold. Results 
obtained are presented in tables 6 and 8. 

Table 6: Effects of International Capital Flows on Banking Sector Profitability (ROE) 
Dependent Variable: ROE       
Method: Panel Generalized Method of Moments        

Public Banks Private Banks Foreign Banks Devpt & Investmnt Banks
 All Banks 
 Model(1) Model(2) Model(1) Model(2) Model(1) Model(2) Model(1) Model(2) Model(1) Model(2) 

FDI 7.244*** 
(2.485) 

 2.588  
(4.733) 

 3.896**  
(5.116) 

 5.025*  
(6.784) 

 9.870**  
(4.618) 

 

FPI -6.753** 
(2.986) 

 -1.804  
(12.620) 

 -6.245**  
(13.536) 

 11.195**  
(7.269) 

 15.552  
(13.591) 

 

ESTDBT 0.043  
(0.828) 

 -0.750  
(2.101) 

 -1.470  
(2.590) 

 0.959  
(2.226) 

 -1.877  
(2.588) 

 

ELTDBT 2.857** 
(0.964) 

 2.339  
(2.497) 

 -0.768**  
(2.260) 

 -0.585  
(2.674) 

 -0.753  
(2.072) 

 

EAID 23.016***  
(5.081) 

 15.644  
(13.466) 

 42.434**  
(26.593) 

 2.629  
(14.564) 

 27.574*  
(14.973) 

 

REM -0.153  
(3.271) 

 4.523  
(9.387) 

 9.344**  
(12.420) 

 -0.871**  
(9.950) 

 12.527*  
(13.406) 

 

FDI2   6.384**  (3.080)  14.014**  
(6.125) 

 12.850  
(7.691) 

 -2.457  
(5.853) 

 -0.090  
(5.047) 

FPI2  -1.996  (2.578)  -
14.789**  
(6.861) 

 -1.097  
(6.294) 

 4.743  
(5.386) 

 -9.641  
(7.723) 

ESTDBT2  0.081  (0.143)  -0.414**  
(0.195) 

 0.469**  
(0.133) 

 -0.177  
(0.219) 

 -0.023  
(0.238) 

ELTDBT2  -0.221  (0.410)  -1.501**  
(0.603) 

 -1.735**  
(0.817) 

 -0.104  
(0.886) 

 0.648  
(0.796) 

EAID2  15.293  (13.249)  -20.586  
(20.012) 

 31.414  
(18.339) 

 8.606  
(15.552) 

 -10.040  
(29.429) 

REM2  5.733**  (2.663)  -0.360  
(4.240) 

 19.798**  
(8.534) 

 2.819  
(4.446) 

 -0.559  
(7.139) 

GDP 0.949**  
(0.420) 

1.325***  (0.498) 1.095  
(0.941) 

-0.081  
(0.677) 

-0.950  
(1.006) 

0.206  
(0.658) 

0.428**  
(1.268) 

-0.094  
(0.569) 

2.925**  
(1.124) 

1.773*  
(0.993) 

INFL -0.004  
(0.071) 

0.036  (0.074) 0.013  
(0.139) 

0.471***  
(0.155) 

0.344  
(0.207) 

0.146*  
(0.093) 

0.254  
(0.207) 

0.113  
(0.095) 

0.351*  
(0.195) 

0.354**  
(0.163) 

INT 0.419***  
(0.124) 

0.551***  (0.148) 0.138  
(0.405) 

-0.072  
(0.186) 

0.392*  
(0.566) 

1.066***  
(0.368) 

0.022  
(0.370) 

0.133  
(0.287) 

0.251  
(0.432) 

-0.151  
(0.366) 

OPNS 0.203  
(0.214) 

-0.410  (0.266) 0.557  
(0.590) 

0.347  
(0.464) 

-0.159  
(0.832) 

-1.330*  
(0.762) 

-0.216  
(0.677) 

-0.747  
(0.672) 

-0.425  
(0.762) 

0.454  
(0.859) 

ROEt-1 0.223***  
(0.076) 

0.170*  (0.087) 0.303  
(0.179) 

0.281***  
(0.096) 

0.188**  
(0.163) 

0.029  
(0.136) 

0.438**  
(0.210) 

0.452**  
(0.176) 

0.597***  
(0.148) 

0.520***  
(0.171) 

Constant -
28.276***  
(9.455) 

-22.777  (14.672) -35.568  
(29.235) 

13.250  
(28.392) 

1.966  
(35.2271) 

97.411**  
(41.937) 

12.893  
(27.731) 

34.437  
(26.433) 

3.338  
(35.277) 

-37.562  
(36.556) 

    
 

      

Observations  126 378 882 588 1974 
Number Of Banks 3 9 21 14 47 
P-value Hansen 0.463 0.124 0.160 0.218 0.698 0.424 0.307 0.523 0.513 0.398 
P-value AR(2) 0.368 0.223 0.629 0.142 0.214 0.761 0.512 0.361 0.422 0.194 

 
Legend: ***, ** and *, indicate Statistical significance (of estimated coefficients) at the error threshold of 1%, 
5%, and 10% level, respectively. Values in parentheses are the standard deviations of the explanatory 
variables' estimated coefficients, including the constant.  
Source: Author's calculation with Stata software. 
 
In order to facilitate the reading and the understanding of the results, we propose to summarize them in the 
synthetic table below, which seems to us much more fluid and clear. 
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Table 7: Filtered and synthetic presentation of the results (Dependent variable: ROE) 

Dependent Variable: ROE       
Method: Panel Generalized Method of Moments       

 Public Banks Private Banks Foreign Banks Devpt & Investmt Banks All Banks 

 
Mode
l 
1) 

Model(2
) Model(1) 

Model 
2) 

Model 
(1) 

Model 
(2) Model(1) Model(2) 

Model 
(1) Model(2) 

FDI +++    ++  +  ++  
FPI --    --  ++    

ESTDBT           

ELTDBT ++    --      

EAID +++    ++    +  
REM     ++  --  +  
FDI2  ++  ++       
FPI2    --       

ESTDBT2    --  ++     
ELTDBT2    --  --     
EAID2           
REM2  ++    ++     
GDP ++ +++     ++  ++ + 
INFL    +++  +   + ++ 
INT ++ +++   + +++     
OPNS      -     

ROEt-1 +++ +  +++ ++  ++ ++ +++ +++ 

Legend: [+++, ++ and +] or [---, -- and -], indicate “Positive effects” or “Negative effects” with statistical   
significance at 1%, 5% and 10% level, respectively. 
Source: The author’s own elaboration (based on  estimation’s results with software Stata) 

Following the results from the linear model (model 1), we found that:  

Foreign Direct Investments (FDI) had a positive and significant influence on banking profitability (Return on 
Equity: ROE) of public banks, foreign banks and the banking sector in general. These effects were less on 
development and investment banks. Foreign Portfolio Investments (FPI) had a negative and significant 
influence on ROE of public banks and foreign banks, while on development and investment banks these 
effects were positive. The negative effects of FPI could be in part explained by the fact that investors had 
chosen to invest much more in stock market and other capital markets than in banking sector for the 
considered period. As for the External Long Term Debt (ELTDBT), they had a positive and significant 
influence on the profitability (ROE) of public banks but negative on that of foreign banks. For External Aids 
(EAID), we noted a positive and significant effect on profitability (ROE) of public banks and foreign banks. 
As for Remittance (REM), we found that they positively and significantly influence the profitability (ROE) of 
foreign banks but negatively for that of development and investment banks. That could be explained since 
the majority of cross-border transfer funds were often via foreign banks which own agencies in the two 
countries involved in remittances. 

Following the nonlinear model (model 2), we noted that: 

FDI had also positive and significant effects on profitability (ROE) of public banks and private banks while 
FPI influenced only the profitability of private banks but in a negative way. As for the External Short Term 
Debts (ESTDBT), they had a negative and significant influence on the profitability of private banks but 
positive on that of foreign banks. While the effects of ELTDBT remained negative on the profitability of both 
private and foreign banks. This assumes that the acceptable threshold for debt has been crossed. On the 
other hand, the effects of Rem remain positive both on the profitability of public and foreign banks. 

To summarize, the international capital flows which had the most positive effects on the banking sector 
profitability (ROE) in Turkey over the considered period are: Foreign Direct Investments (FDI), External 
Aids (EAID) and Remittance (REM); (confirmed by both linear and non-linear models). Those with the most 
negative influences are Foreign Portfolio Investments (FPI) and External long Term Debts (ELTDBT).  

With regard to the control variables, we note that the most influential are the Economic growth (GDP), the 
Interest rate (INT) and the ROEt-1 as well on public banks, on foreign banks as on development and 
investment banks. These results are confirmed by both models (linear and nonlinear). 
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Our results corroborated those of many other authors, even though they have been much more interested in 
economic growth than in banking sector profitability. We can cite: Blomstrom et al. (1996), Borensztein et al. 
(1998), Zhang (2001), Carkovic and Levine (2002), Hermes and Lensink (2003), Işık and Hassan (2002), Işık 
(2007), Denizer et al. (2007), Kılıç (2011), Aggarwal et al. (2011), Gupta et al. (2009), Reisen and Soto (2001) 
and Aizenman et al. (2013). At the same time, we should note that our results are contrary to those of Mosley 
et al. (1987), Amuedo-Dorantes & Pozo (2004) and Rajan & Subramanian (2008). 

Now we are going to present the results about the effects of international capital flows on banking 
profitability (Return on Assets: ROA). 

Table 8: Effects of International Capital Flows on Banking Sector Profitability (ROA) 

Dependent Variable: 
ROA           
Method: Panel Generalized Method of 
Moments         

 Public Banks Private Banks Foreign Banks 
Devpt & Investmt 

Banks All Banks 
 

Model(1) 
Model(2

) 
Model(1

) 
Model(2

) 
Model(1

) 
Model(2

) Model(1) Model(2) 
Model(1

) 
Model(2

) 

FDI 0.459*  
(0.263) 

 0.779**  
(0.329) 

 0.433**  
(0.299) 

 0.795***  
(0.261) 

 0.543*  
(0.285) 

 

FPI -0.499  
(0.622) 

 -0.731  
(0.600) 

 -0.566  
(0.577) 

 -1.759***  
(0.462) 

 -0.739  
(0.641) 

 

ESTDBT -0.020  
(0.101)  

0.095  
(0.106)  

-0.043  
(0.151)  

0.148  
(0.174)  

-0.111  
(0.148)  

ELTDBT 0.193  (0.168)  
-0.026  
(0.108)  

-0.152  
(0.127)  

0.400**  
(0.186)  

0.009  
(0.141)  

EAID 1.092  (0.747)  
0.658  

(0.676)  
0.956  

(0.942)  
-0.343  
(0.974)  

1.259  
(0.797)  

REM -0.127  
(0.531)  

-1.000  
(0.623)  

-0.164  
(0.566)  

0.201  
(0.813)  

-0.583  
(0.655)  

FDI2  
-0.331  
(0.209)  

0.913**  
(0.361)  

1.186**
*  

(0.346) 
 

-0.159  
(0.510)  

0.073  
(0.278) 

FPI2  0.095  
(0.379) 

 

-
1.272**

*  
(0.433) 

 -0.179  
(0.391) 

 1.043***  
(0.342) 

 -0.587  
(0.420) 

ESTDBT2  

-
0.022**

*  
(0.006) 

 

-
0.040**

*  
(0.013) 

 
0.017**  
(0.007)  

-0.060**  
(0.023)  

-
0.010**  
(0.015) 

ELTDBT2  0.066  
(0.046) 

 -0.088  
(0.058) 

 
-

0.094**  
(0.039) 

 0.056  
(0.090)  0.068  

(0.043) 

EAID2  
1.212  

(1.251)  
-2.532*  
(1.304)  

-1.353  
(1.374)  

2.350  
(2.159)  

-1.584*  
(1.527) 

REM2  
0.471  

(0.310)  
0.237  

(0.263)  
0.820**  
(0.335)  

0.244  
(0.371)  

0.063  
(0.355) 

GDP 0.074*  
(0.041) 

0.471  
(0.310) 

0.162**  
(0.072) 

0.237  
(0.263) 

0.031  
(0.048) 

0.820  
(0.335) 

-0.040  
(0.103) 

0.244  
(0.371) 

0.164**  
(0.070) 

0.063  
(0.355) 

INFL -0.002  
(0.007) 

-0.005  
(0.006) 

0.019*  
(0.010) 

0.034**
*  

(0.009) 

0.009  
(0.012) 

0.005  
(0.007) 

-0.002  
(0.020) 

-0.010  
(0.012) 

0.015  
(0.009) 

0.019**  
(0.009) 

INT 0.014  (0.020) 
0.012  

(0.020) 
0.049**  
(0.022) 

0.028*  
(0.014) 

0.110**
*  

(0.026) 

0.127**
*  

(0.018) 

0.027  
(0.025) 

0.038  
(0.026) 

0.015  
(0.021) 

-0.008  
(0.018) 

OPNS 0.015  (0.030) 
-0.006  
(0.036 

-0.029  
(0.040) 

0.006  
(0.035) 

-0.050  
(0.047) 

-0.043  
(0.044) 

0.049  
(0.048) 

-0.008  
(0.066) 

-0.017  
(0.035) 

0.038  
(0.042) 

ROEt-1 0.017*  
(0.009) 

0.012  
(0.012 

0.033**
*  

(0.008) 

0.020**
*  

(0.007) 

0.010*  
(0.008) 

0.024**
*  

(0.007) 

0.044**  
(0.019) 

0.358**  
(0.167) 

0.617**
*  

(0.143) 

0.485  
(0.175) 

Constante -0.841  
(1.560) 

0.864  
(1.911) 

0.100  
(1.560) 

1.792  
(2.079) 

1.825  
(1.944) 

4.653**  
(1.880) 

-1.050  
(2.425) 

2.883  
(2.625) 

0.010  
(1.571) 

-
1.893**  
(1.919) 

           
Observations 126 378 882 588 1974 
Number Of Banks 3 9 21 14 47 
P-value Hansen 0.618 0.30635 0.583 0.350 0.762 0.45067 0.326 0.152 0.583 0.371 
P-value AR(2) 0.441 0.681 0.175 0.213 0351 0.552 0.804 0.321 0.196 0.773 

Legend: ***, ** and *, indicate Statistical significance (of estimated coefficients) at the error threshold of 1%, 
5%, and 10% level, respectively. Values in parentheses are the standard deviations of the explanatory 
variables' estimated coefficients, including the constant.  
Source: Author's calculation with Stata software. 
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The following table gives more fluidity and clear understanding of the results. 

Table 9: Filtered and synthetic presentation of the results (Dependent variable: ROA) 
Dependent Variable: ROA       
Method: Panel Generalized Method of Moments       

 Public Banks Private Banks Foreign Banks 
Devpt & 

Investmt Banks All Banks 
 Model

(1) 
Model
(2) 

Model
(1) 

Model 
(2) 

Model
(1) 

Model
(2) 

Model 
(1) 

Model
(2) 

Model
(1) 

Model
(2) 

FDI +  ++  ++  +++  +  
FPI       ---    

ESTDBT           
ELTDBT       ++    
EAID           
REM           
FDI2    ++  +++     
FPI2    ---    +++   

ESTDBT2  ---  ---  ++  --  -- 
ELTDBT2      --     
EAID2    -      - 
REM2      ++     
GDP +  ++      ++  
INFL   + +++      ++ 
INT   ++ + +++ +++     
OPNS           
ROAt-1 +  +++ +++ + +++ ++ ++ +++  

Legend: [+++, ++ and +] or [---, -- and -], indicate “Positive effects” or “Negative effects” with statistical significance 
at 1%, 5% and 10% level, respectively. 
Source: The author’s own elaboration (based on  estimation’s results with software Stata) 

Following the results from the linear model (model 1), we found that:  

The FDI had a positive and significant influence on the profitability (Return on Assets: ROA) of private 
banks, foreign banks, and development and investment banks. These effects are less on public banks and the 
banking sector in general. However, FPI had a negative and significant effect only on development and 
investment banks’ profitability (ROA), while for these same banks the effects of ELTDBT were positive. The 
effects of other capital flows remained insignificant according to the results of the linear model. 

According to the non-linear model (model 1), we noted: 

The FDI had positively and significantly influenced the profitability (ROA) of private and foreign banks 
while the effect of FPI is rather ambiguous: negative effect on private banks’ profitability but positive on 
those of development and investment banks. As for ESTDBT, we found that they had a negative and 
significant influence on the profitability of public and private banks as well as on that of development and 
investment banks. However, their effects were positive on foreign banks’ profitability. Also, the effects of 
ELTDBT remained negative on foreign banks’ profitability (ROA) while those of Remittance remained rather 
positive on the same banks. The effects of other capital flows remained statistically insignificant according to 
the results from the non-linear model. 

To summarize, international capital flows which had the most positive effects on banking sector profitability 
(Return on Assets: ROA) are only Foreign Direct Investments (FDI); (confirmed by both linear and non-
linear models). The effects of other capital flows remained statistically insignificant. 

Talking about control variables, we note that the most influential are Interest (INT) and ROAt-1, especially on 
private and foreign banks’ profitabilities. 

5. Conclusion 

The main objective of this paper was to analyze the effect of international capital flows (ICF) on the Turkish 
banking sector's profitability from 1975 to 2016. The fact that the ICFs can be growth engines and/or a source 
of instability (according to their volatility, the way of used or the environment); and the scarcity of studies 
related to their effects on the banking sector and the concentration of previous studies on economic growth 
motivated our study. Moreover, the disagreement between researchers is observed not only theoretically, 
but also empirically. 
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For that, the ICFs are examined in this study with a particular interest for their five subcomponents and the 
effects of each of them on different types of Turkish banks. This could improve the accuracy of the estimate 
by reducing the heterogeneity between different types of banks. These banks are distributed as follows: 
public banks, private banks, foreign banks, development & investment banks and finally all banks in 
general. In addition, two different models were used to analyze not only the linear effect of ICFs on 
profitability but also the nonlinear effect by estimating a quadratic model that takes into account the 
explanatory variables squared in the equation of regression. Our results were found using the Generalized 
Moments method (GMM) with a panel sample of Turkish banks based on 1974 observations. 

Our main findings were as follows: On the one hand, Foreign Direct Investments, External Aids and 
Remittance had the most positive effects on banking sector profitability (Return on Equity: ROE) in Turkey; 
while those with the most negative influences were Foreign Portfolio Investments and External long Term 
Debts.  On the other hand, only Foreign Direct Investments had the most positive effects on banking sector 
profitability (Return on Assets: ROA). The effects of other capital flows remained statistically insignificant. 
With regard to the control variables, we note that the most influential are the Economic growth (GDP), the 
Interest rate (INT). 

Although this study brings some contributions, it has limitations. It would be interesting to consider some 
thoughts for future researches. It is necessary to extend this analysis by taking into account an enlarged 
sample comprising several emerging countries. In addition, the distinction of different periods "before", 
“between” and “post" crises would give much more accurate results. 
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Annex 

Table 2: Descriptive statistics (Dependent variable: ROE) 
  Observations  Sum  Mean  Median  Maximum  Minimum  Std.Dev. 

ROE 1974  6278.215  29.89626  21.88984  181.0497 -89.8  32.85889 
FDI 1974  170.9888  0.814232  0.453879  3.653480  0.019501  0.885644 
FPI 1974  150.8716  0.718436  0.478536  2.310107 -0.263295  0.760988 

ESTDBT 1974  130.8628  0.623156  0.859739  7.462914 -6.275595  2.386902 
ELTDBT 1974  445.7649  2.122690  1.988716  6.192091 -1.550214  1.717950 
EAID 1974  68.27028  0.325097  0.235301  1.385288  0.003561  0.316796 
REM 1974  318.2781  1.515610  1.825244  3.505067  0.137314  1.032626 
GDP 1974  948.2795  4.515617  5.101163  11.11350 -5.962311  4.280838 
INFL 1974  8792.652  41.86977  36.79066  143.6925  5.401803  32.57722 
INT 1974  8052.800  38.34667  36.33917  87.79083  6.000000  25.31038 
OPNS 1974  7877.961  37.51410  41.01010  54.97032  9.099744  12.61680 
ROEt-1 1974  6263.002  29.82382  21.88984  181.0497 -89.8  32.91390 

Source: The author’s own elaboration (Software used: Stata) 
 
Table 3: Descriptive statistics (Dependent variable: ROA) 

   Observations  Sum  Mean  Median  Maximum  Minimum  Std. Dev. 
ROA 1974  511.0590  2.433614  2.116085  12.10236 -4.7  2.107661 
FDI 1974  170.9888  0.814232  0.453879  3.653480  0.019501  0.885644 
FPI 1974  150.8716  0.718436  0.478536  2.310107 -0.263295  0.760988 

ESTDBT 1974  130.8628  0.623156  0.859739  7.462914 -6.275595  2.386902 
ELTDBT 1974  445.7649  2.122690  1.988716  6.192091 -1.550214  1.717950 
EAID 1974  68.27028  0.325097  0.235301  1.385288  0.003561  0.316796 
REM 1974  318.2781  1.515610  1.825244  3.505067  0.137314  1.032626 
GDP 1974  948.2795  4.515617  5.101163  11.11350 -5.962311  4.280838 
INFL 1974  8792.652  41.86977  36.79066  143.6925  5.401803  32.57722 
INT 1974  8052.800  38.34667  36.33917  87.79083  6.000000  25.31038 
OPNS 1974  7877.961  37.51410  41.01010  54.97032  9.099744  12.61680 
ROAt-1 1974  509.2556  2.425027  2.116085  12.10236 -4.7  2.115538 

Source: The author’s own elaboration (Software used: Stata) 
 

Table 4: Matrix of correlation between the variables of the regression (Dependent variable: ROE) 
  ROE FDI FPI ESTDBT ELTDBT EAID REM GDP INFL INT OPNS ROEt-1 

ROE 1            
FDI -0.301 1           
FPI -0.065 0.275 1          

ESTDBT 0.034 -0.126 0.213 1         
ELTDBT -0.134 0.398 0.412 0.119 1        
EAID 0.207 -0.296 -0.339 -0.162 -0.096 1       
REM 0.425 -0.719 -0.392 -0.099 -0.385 0.449 1      
GDP -0.020 0.052 0.154 0.562 0.260 -0.111 -0.147 1     
INFL 0.379 -0.520 -0.113 -0.231 -0.282 0.099 0.596 -0.350 1    
INT 0.313 -0.276 0.147 -0.156 -0.301 -0.199 0.366 -0.211 0.695 1   
OPNS -0.175 0.622 0.436 -0.052 0.158 -0.478 -0.652 0.149 -0.239 0.247 1  
ROEt-1 0.690 -0.303 0.059 0.076 -0.137 0.082 0.401 -0.009 0.329 0.367 -0.114 1 

Source: Software calculation 
 

Table 5: Matrix of correlation between the variables of the regression (Dependent variable: ROA) 
  ROA FDI FPI ESTDBT ELTDBT EAID REM GDP INFL INT OPNS ROAt-1 

ROA 1            
FDI -0.075 1           
FPI 0.095 0.275 1          

ESTDBT 0.063 -0.126 0.213 1         
ELTDBT -0.028 0.398 0.412 0.119 1        
EAID -0.023 -0.296 -0.339 -0.162 -0.096 1       
REM 0.155 -0.719 -0.392 -0.099 -0.385 0.449 1      
GDP 0.016 0.052 0.154 0.562 0.260 -0.111 -0.147 1     
INFL 0.264 -0.520 -0.113 -0.231 -0.282 0.099 0.596 -0.350 1    
INT 0.382 -0.276 0.147 -0.156 -0.301 -0.199 0.366 -0.211 0.695 1   
OPNS 0.128 0.622 0.436 -0.052 0.158 -0.478 -0.652 0.149 -0.239 0.247 1  
ROAt-1 0.686 -0.053 0.204 0.109 -0.036 -0.143 0.125 0.041 0.210 0.374 0.172 1 

Source: Software calculation 
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