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Abstract  
 
This paper represents further analysis of the authors of previous research on the impact of 
foreign capital inflow on GDPpc. The analysis includes nine countries of Central and 
Southeastern Europe - CEE-9 in the period 2005-2012. The previous research has shown that 
foreign capital inflow (foreign direct investment /FDI/, portfolio investment /PI/, remittances 
/REM/ and cross-border credits/CBC/) had an impact on an increase in GDPpc and that CBC 
inflow had the greatest impact on an increase in GDPpc in the period 2005-2012. In this paper, 
we use correlation and panel regression in order to determine the cause and impact of the 
available source of financing on the level of GDPpc. Research showed that the influence of the 
crisis was evident from 2008 onwards and that CBC had the greatest impact on an increase in 
GDPpc in the period 2005-2012. Under conditions of a lack of financial resources from domestic 
sources, coupled with an insufficiently attractive business environment, CBCpc inflow had the 
greatest impact on an increase in GDPpc. Such a high significance of CBCpc is the result of the 
fact that CEE-9 failed to create a sufficiently attractive business environment. In an attempt to 
catch up with advanced EU economies, CEE-9 had to finance the increasing amount of 
investment from the relatively most expensive sources, such as CBCs, during the crisis. The 
problems related to the quality of the business environment and underdeveloped institutions 
contributed to a weak relationship between FDIpc and GDPpc. A weak indirect relationship also 
exists between PIpc and the level of GDPpc. A strong indirect relationship between REMpc and 
GDPpc was also observed. The correlation analysis showed that GDPpc was directly and 
strongly related to CBCpc. 
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1. Introduction and Literature Review 
 
This paper represents further research by Savic et al. (2014; 2013a) and Savic et al. (2013c) 
concerning the impact of foreign sources of financing on citizens’ wealth expressed in terms of 
the level of GDPpc achieved by the selected countries of Central and Southeastern Europe – 
CEE-9 (Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Hungary, Montenegro, Romania, 
Slovenia and Serbia) in the period 2005-2012. Foreign sources of finance included foreign 
direct investment (FDI), portfolio investment (PI), remittances (REM) and cross-border credits 
(CBC). 

The panel regression results show that, compared to the analyzed inflow, CBCpc 
represents the most significant foreign capital inflow, which provides a basis for applying a K-
means cluster analysis to GDPpc and CBCpc (Savic et al. 2014). This method was used in 
order to group the analyzed countries into clusters relative to the mentioned variables. Countries 
belong to a cluster if they are similar, or if a distance between them is small relative to the 
analyzed parameters (GDPpc, CBCpc).  

The correlation analysis showed that GDPpc in the countries making up the sample was 
directly and heavily dependent on CBCpc inflow as a foreign source of finance. PIpc has a small 
impact while the impact of FDIpc on GDPpc is insignificant in comparison with the impact of 
CBCpc; REM is indirectly related to the level of GDPpc. An important conclusion that can be 
derived from the correlation analysis is that CBC was more significant for the level of GDPpc 
than FDI in the respective period. The applied panel regression models show that the effects of 
the global economic crisis were observable as early as 2009, manifesting themselves through a 
decline in foreign capital inflow and thus having an effect on a decline in GDPpc in CEE-9 
countries. Due to low saving rates, CEE countries had to ensure high foreign capital inflows in 
order to achieve GDPpc growth and catch up with the advanced EU economies. Since these 
countries achieved different yet mostly dissatisfactory levels of competitiveness, foreign 
investors were not sufficiently prepared to enter them through FDI inflow. The main obstacle to 
higher FDI inflow was reflected in an insufficiently favorable business environment. Faced with 
the problem of insufficient FDI inflow, on one side, and the need to achieve growth and catch up 
with the advanced EU economies, on the other, these countries were forced to ensure capital 
inflows through CBC. Although this was a more expensive method of financing development, its 
impact was driven by insufficient levels of competitiveness, but sometimes also by specific 
regulatory measures (incentives). According to Savic et al. (2014) Romania increased its 
GDPpc faster than CBCpc; Albania, B&H, Serbia, Montenegro and Bulgaria increased their 
GPDpc simultaneously with CBCpc while Hungary and Croatia increased their CBCpc faster 
than GDPpc.  

Bearing in mind the described foreign capital flows, the aim of this paper was to 
determine whether foreign capital inflow had an impact on an increase in GDPpc in CEE-9 in 
the period 2005-2012. In this paper, we tested the hypotheses that CBCpc inflow had the 
greatest impact on an increase in GDPpc in CEE-9 countries.  

  
2. Description of the Data and Methodology 
 
The paper examines the interdependence of GDPpc, on one side, and FDIpc, REMpc, PIpc and 
CBCpc, on the other, for CEE-9 countries in the period 2005-2012. In previous papers (Savic et 
al. 2013a; Savic et al. 2013b) we analyzed period before 2010.  

The paper uses the data of previous researches of professor Savic’s team (Savic et al. 
2013a; Savic et al. 2013b) the International Monetary Fund (IMF, 2012), UNCTAD (2011) and 
Bank for International Settlements (BIS, 2012). All data are given in euros while the 
conversation was carried out on the basis of the exchange rates of the Bank for International 
Settlements. The authors applied the geometric mean (average change), correlation coefficient 
and linear panel regression. Within a panel data framework, it is possible to observe and 
quantify any regularity, namely, the effects between groups, subjects, i.e. between countries, on 
one side, or within a specified period of time, on the other, or, finally, between both countries 
and periods.   
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Panel regression models were used in order to investigate the fixed and/or random 
effects of input variables. The essential difference between these two models lies in the role of 
so-called dummy variables. If these dummy variables are considered a part of the free term of 
the linear model, it is the question of the fixed effect (FE) model. In the random effect (RE) 
model, dummy variables are treated as a part of the error or are contained in it. The FE model 
investigates group differences in the free terms (intercepts of the linear function), assuming the 
same slopes and constant variabilities of input data (the observed subjects-countries). Since the 
group effect (individual-specific) is time-invariant and considered a part of the free term, ui is 
allowed to be correlated with other regressors. The general form of the FE model is:  
 

yit=(α+ui)+X
’
itβ+vit.                             (1) 

 
In this model, the slope and variance error are constant while the intercept varies 

across countries and/or time. FE models use least square dummy variable (LSDV) and within 
effect estimation methods. Ordinary least squares (OLS) belong to the group of FE models.    

The general form of the RE model is:  
 

yit=α+X
’
itβ+(ui+vit),                              (2) 

 
where the slope is constant like in the previous model while the intercept and variance differ 
relative to the previous model or, more precisely, the intercept in this model is constant, and the 
variance error varies across countries and/or time. The variables in the RE model are estimated 
using the GLS and FGLS methods, as well as the LM test. Unlike the FE model, the RE model 
estimates the variabilities by group or time, assuming the same free terms and slopes, whereby 
ui behaves like the error component and thus is not correlated with any regressor coefficient. In 
the opposite, the essential OLS assumption will be disturbed. In this model, the difference in 
groups or time periods is based on the variability of the error terms, and not the free term. The 
RE model is estimated using the standard least square (GLS) method when the between-group 
variance Ω matrix is known. The feasible least square (FGLS) method is used when the Ω 
matrix is not known.   

The coefficients calculated by means of the FE method, are tested using the F-test, 
while in the case of RE testing is carried out using the Lagrange multiplier. Decision-making on 
the use of the FE or RE model is based on the results of the Hausman test. If the null 
hypothesis of the mentioned test is not rejected or, more precisely if individual effects are 
uncorrelated with other regressors, the RE model is better than the FE one. Due to the results of 
the Hausman test (p=0.63), the RE models are rejected for our data.   
 
3. Results 
 
In continuation, we present the average changes for GDPpc, REMpc and CBCpc in the period 
2005-2012: the correlation coefficient was calculated for each country, i.e. for GDPpc and 
FDIpc, GDPpc and FDIpc, GDPpc and PIpc, GDPpc and REMpc, GDPpc and CBCpc, and the 
panel regression results are shown.  

According to Table 1, the highest average growth of GDPpc in the period under review 
was recorded in Romania, Montenegro and Bulgaria, and the lowest in Hungary and Slovenia. It 
is evident that the average growth rate of CBCpc in the observed countries was higher than the 
average change in GDPpc, except in Hungary and Montenegro. The greatest difference, in 
favour of CBCpc and relative to GDPpc, is in Romania, Croatia and Bulgaria. Romania and 
Serbia are the only observed countries recording a fall in REMpc. The average change was not 
calculated for FDIpc and PIpc due to the existence of negative values in the data series. 
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Table 1. The average annual growth rates in the period 2005-2012 

 Country GDPpc REMpc CBCpc 

Albania 5.97 9.70 12.3 

B&H 6.95 9.82 7.30 

Bulgaria 9.35 9.89 22.5 

Montengro 10.10 11.20 8.70 

Croatia 4.66 11.50 12.10 

Hungary 1.96 1.90 1.10 

Romania 10.22 -3.10 26.7 

Slovenia 3.03 11.60 8.00 

Serbia 6.27 -6.66 12.20 

             Source: Authors’ calculations 
 

  Table 2 shows the correlation coefficients, which were calculated for each country, 
crosswise for GDPpc and FDIpc, namely GDPpc and REMpc. The calculation showed that the 
value of the correlation coefficient for all countries for GDPpc and CBCpc was high and positive, 
and that GDPpc also increased with an increase in the level of CBCpc. 
 

Table 2. Correlation coefficients for GDPpc and subsequently for FDIpc, PIpc, REMpc, 
CBCpc (2005-2012) 

 Country   FDIpc PIpc REMpc CBCpc 

Albania 

G
D

P
p
c
 

0.96 0.05 -0.17 0.64 

B&H -0.19 0.39 0.06 0.73 

Bulgaria -0.25 0.22 -0.15 0.93 

Montenegro -0.11 -0.27 0.98 0.73 

Croatia 0.30 -0.39 0.86 0.97 

Hungary 0.57 0.41 0.91 0.75 

Romania -0.13 -0.35 0.15 0.89 

Slovenia 0.24 -0.47 0.27 0.91 

Serbia -0.09 -0.27 -0.83 0.92 

         Source: Authors’ calculations 

 
The analysis continues to determine the degree of linear relationship between GDPpc 

and other indicators. According to the results (Table 3), it is evident that there is a distinctly 
weak relationship between FDIpc and GDPpc. A weak indirect relationship exists between PIpc 
and the level of GDPpc. One can also observe a strong indirect relationship between REMpc 
and GDPpc. The correlation analysis showed that GDPpc was directly and strongly related to 
CBCpc.  
 

Table 3. Correlation coefficients by country 

  FDIpc PIpc REMpc CBCpc 

GDPpc 0.114022 -0.22217 -0.5047 0.954158 

                      Source: Authors’ calculation 
 

The previously considered data have a cross-section character, on one side, and are 
presented as the time series, on the other. Thus, they can be observed as so-called panel 
(longitudinal) data that can be analyzed using the specifically developed methods. Due to the 
nature of these data, the use of linear panel regression is imposed.   
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By applying the FE model to the observed data where GDPpc is a dependent variable 
and FDIpc, PIpc, REMpc and CBCpc independent variables, we obtain the results shown in the 
Table 4. 

 
Table 4. Results of the FE model 

GDPpc dependent variable 
Independent variables Coef. Std.Err. t P 

FDIpc 0.07 0.1 0.7 0.49 
Pipc -0.15 0.22 -0.69 0.49 
REMpc 0.08 1.22 0.07 0.95 
CBCpc 0.24 0.03 9.42 0.00 
Fixed effect  Yes    
R-sq (within) 0.6795    
R-sq (between) 0.9594    
R-sq (overall) 0.9049    
F-test 31.27  F-test(ui) 22.15 
p-value 0.00  p-value(ui) 0.00 
Corr (ui,Xb) 0.8515    

  Source: Authors’ calculations. 
   Notes: Coefficients given in italic are not statistically significant. 

 
The statistical significance of each regression coefficient is contained in the output data 

and determined using a t-test. The statistical significance of the regression model is determined 
on the basis of the p-value. Since the p-value is less than 0.05, it is concluded that the obtained 
model is statistically significant and that the impact of at least one regressor variable on the 
values of the dependent variable is statistically significant. On the basis of the obtained results it 
is clear that the model is statistically significant (F=31.27 and p-value=0.00); only the obtained 
coefficient for CBCpc is statistically significant (p-value=0.00) and points to a direct relationship 
between GDPpc and CBCpc.  

The subsequent steps will consist of applying the least square dummy variable (LSDV) 
method (within which dummy variables are introduced). Dummy variables are actually binary 
variables that are encoded by taking the values 0 and 1. There are also certain dangers 
associated with the use of dummy variables. In order to avoid them, the LSDV1, LSDV2 and 
LSDV3 models can be used. These three approaches are reduced to fitting the same linear 
model, but the dummy variable coefficients in each approach have a different meaning due to 
which they are also numerically different.   

In the LSDVI model, the dummy coefficient shows the extent to which the real term of 
the country differs from the reference point (parameter of the omitted dummy variable), which is 
the real term of LSDV1. According to the null hypothesis, the deviation from the reference group 
equals zero. Table 5 shows the results of the LSDV1 method when the dummy parameters for 
countries are introduced. The omitted dummy variable (reference points) is Slovenia.  
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Table 5. Results of the LSDV1 model, introduced dummy variables for countries 

GDPpc dependent variable 
Independent variables Coef. Std.Err. t P 

FDIpc 0.07 0.1 0.7 0.49 
Pipc -0.15 0.22 -0.69 0.49 
REMpc 0.08 1.22 0.07 0.95 
CBCpc 0.24 0.03 9.42 0.00 
Albania -10653.61 1112.05 -9.58 0.00 
B&H -10501.38 1180.09 -8.90 0.00 
Bulgaria -9472.23 895.63 -10.58 0.00 
Montenegro -10053.69 940.73 -10.69 0.00 
Croatia -6761.86 557.16 -12.14 0.00 
Hungary -6413.26 644.7 -9.95 0.00 
Romania -8069.35 902.62 -8.94 0.00 
Slovenija Omitted    
Serbia -9765.35 1104.36 -8.84 0.00 
R-squared 0.9811    
Adj R-squared 0.9773    
F-test 255.34    
p-value 0.0000    

 Source: Authors’ calculations.   
  Notes: Introduced dummy variables for all countries except Slovenia. Coefficients given in italic are not 

statistically significant. 

 
On the basis of the obtained results it is evident that CBCpc has a direct impact on 

GDPpc. The assessments for FDIpc, PIpc and REMpc in this model are not statistically 
significant. In this model, the countries being the most distant from the reference point 
(Slovenia) are listed in the order of distance: Albania, B&H, Montenegro, Serbia, Bulgaria, 
Romania, Croatia and Hungary. Since F=255.34 and p-value=0.00, the model is statistically 
significant.   

If we use dummy variables for years and not for countries like in the previous model – in 
order to detect certain regularities during the period under review – we will obtain the result 
shown in the Table 6.   
 

Table 6. Results of the LSDV1 model, introduced dummy variables for years 

GDPpc dependent variable 
Independent variables Coef. Std.Err. T P 

FDIpc 0.06 0.07 0.74 0.47 
Pipc -0.24 0.15 -1.63 0.11 
REMpc -0.64 0.81 -0.79 0.43 
CBCpc 0.13 0.02 5.77 0.00 
2005 Omitted    
2006 382.04 286.3 1.33 0.19 
2007 1632.82 322.55 5.06 0.00 
2008 2604.45 377.98 6.89 0.00 
2009 1422.88 358.09 3.97 0.00 
2010 1372.59 348.52 3.94 0.00 
2011 2279.31 336.87 6.77 0.00 
2012 2034.31 310.49 6.55 0.00 
R-squared 0.7685    
Adj R-squared 0.8799    
F-test 34.65    
p-value 0.0000    

  Source: Authors’ calculations.   
   Notes: Introduced dummy variables for countries and years except the year 2005. Coefficients given in  

   italic are not statistically significant. 
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Just like in the previous model, only the regressor coefficient corresponding to CBCpc is 
statistically significant. If F=34.65 and p-value=0.00, the model is statistically significant.  It is 
important to note that the obtained coefficients have been dramatically declining since 2008. 
This points out that the effects of the global economic crisis have been felt since 2008 and that 
this year is crucial for the development of the real and financial markets of CEE-9 countries.  

In order to find a good model, there remains the possibility of using the dummy 
variables referring to both countries and time, which is shown in Table 7. The results of such a 
model are output values yit which correspond to a specific country for a specific year. 

 
Table 7. Results of the LSDV1 model, introduced dummy variables for countries and 

years 

GDPpc dependent variable 
Independent variables Coef. Std. Err. T P 

FDIpc 0.06 0.07 0.74 0.47 
Pipc -0.25 0.15 -1.63 0.11 
REMpc -0.64 0.81 -0.79 0.43 
CBCpc 0.13 0.02 5.77 0.00 
Albania -14085.41 929.54 -15.15 0.00 
B&H -13634.98 946.81 -14.40 0.00 
Bulgaria -12526.39 770.69 -16.25 0.00 
Montenegro -12743.5 773.89 -16.47 0.00 
Croatia -7756.06 404.21 -19.19 0.00 
Hungary -7838.33 496.78 -15.78 0.00 
Romania -11004.74 762.24 -14.44 0.00 
Slovenia     
Serbia -12874.01 899.01 -14.32 0.00 
2005 -2604.45 377.98 -6.89 0.00 
2006 -2222.42 345.90 -6.42 0.00 
2007 -971.63 300.29 -3.24 0.02 
2008     
2009 -1181.58 299.18 -3.95 0.00 
2010 -1231.87 310.29 -3.97 0.00 
2011 -325.15 305.60 -1.06 0.29 
2012 -570.15 317.09 -1.80 0.08 
R-squared 0.9929    
Adj R-squared 0.9903    
F-test 384.01    
p-value 0.00    

  Source: Authors’ calculations.   
  Notes: Introduced dummy variables for countries and years (reference points: Slovenia and the year 

2008). Coefficients given in italic are not statistically significant. 

 
The model is also statistically significant (p-value=0.00) and, just like in the previous 

models, only the regressor coefficient CBCpc is statistically significant. Its positive value points 
out that an increase in CBCpc also leads to an increase in GDPpc.  
 
4. Conclusions 
 
The authors applied the geometric mean (average change), correlation coefficient and linear 
panel regression, which imposed itself due to the nature of the data, and proved the basic 
hypothesis of the paper that under conditions of a lack of financial resources from domestic 
sources, coupled with an insufficiently attractive business environment, CBCpc inflow had the 
greatest impact on an increase in GDPpc. Such a high significance of CBCpc is the result of the 
fact that CEE-9 failed to create a sufficiently attractive business environment. In an attempt to 
catch up with advanced EU economies, CEE-9 had to finance the increasing amount of 
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investment from the relatively most expensive sources, such as CBCs, during the crisis.  
The highest average increase in GDPpc in the period under review was recorded in 

Romania, Montenegro and Bulgaria, and the least in Hungary and Slovenia (Savic et al. 2013c; 
Savic et al. 2014). It is evident that the average change in CBCpc in the observed countries is 
higher than the average change in GDPpc, except in Hungary and Montenegro. The great 
difference in favour of CBCpc relative to GDPpc was recorded in Romania, Croatia and 
Bulgaria. Romania and Serbia are the only observed countries recording a fall in REMpc. The 
average change was not calculated for FDIpc and PIpc due to the existence of negative values 
in the time series.  

The problems related to the quality of the business environment and underdeveloped 
institutions contributed to a weak relationship between FDIpc and GDPpc. A weak indirect 
relationship also exists between PIpc and the level of GDPpc. A strong indirect relationship 
between REMpc and GDPpc was also observed. The correlation analysis showed that GDPpc 
was directly and strongly related to CBCpc. The coefficients obtained for CBCpc are statistically 
significant and point to a direct relationship between GDPpc and CBCpc. The obtained 
coefficients have been dramatically declining since 2008. This shows that the effects of the 
global economic crisis have been felt since 2008 and that it is the question of the crucial year for 
the development of the real and financial markets of CEE-9 countries. Thus, the only statistically 
significant regressor coefficient is CBCpc, whose positive value points out that an increase in 
CBCpc leads to an increase in GDPpc. Bearing in mind the downward trend of CBCpc on this 
market over the past years, in addition to the requests for the diversification of the sources of 
finance, it is evident that CEE-9 must encourage other forms of capital inflow. Apart from 
strengthening the domestic deposit base, emphasis must be placed on improving the quality of 
the business environment and raising the level of competitiveness, thus increasing above all 
else the level of FDI. This would enable overcoming the problem related to the lack of domestic 
savings, but the positive effects of this form of capital inflow on economic growth and 
development, i.e. an increase in GDPpc would also be felt.  

The authors will aim their further research at analyzing the efficiency in using foreign 
capital and identifying different subperiods in capital inflows to CEE-9 during the current crisis.   
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