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Reassessment of Financial Development and Income Inequality Relationship in
Terms of Financially Developed and Underdeveloped Countries

Abstract

This paper investigates the relationship between financial development and income inequality for 52
countries over the period 2000-2014. 32 countries are determined as financially underdeveloped while
20 countries are determined as financially developed based on the classification made by Demirguc-
Kunt and Levine(2001). According to the results, the inverted-U hypothesis suggested by Greenwood
and Jovanovic(1990) is confirmed for financially underdeveloped countries while the U-shaped
relationship is true for the case of financially developed countries.

Keywords: Financial Development; Income Inequality; System GMM

Finansal Gelisme ve Gelir Esitsizligi fliskisinin Finansal Olarak Gelismis ve
Gelismemis Ulkeler Agisindan Yeniden Degerlendirilmesi

Oz

Bu ¢alisma, i¢in finansal gelisme ve gelir esitsizligi arasindaki iligkiyi 2000-2014 déneminde 52 Ulke
icin arastirmaktadir. Demirgiic-Kunt ve Levine (2001) tarafindan yapilan siniflandirmaya goére 32 iilke
finansal olarak az gelismis, 20 iilke ise finansal olarak gelismis olarak belirlenmistir. Sonuglara gore,
finansal olarak gelismemis iilkelerde Greenwood ve Jovanovic (1990) tarafindan ortaya konulan ters-
U hipotezi dogrulanirken, finansal olarak gelismis Ulkelerde ise U-bi¢imli iliskiye ulasilmustir.

Anahtar Kelimeler: Finansal Gelisme, Gelir Esitsizligi, Sistem GMM
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Introduction
The literature on financial development and economic growth dates back to a century ago and

great progress has been made in this period. On the other hand, financial development- income
inequality literature has not reached 30 years yet, it is developing day by day and new points
that attract the interest of researchers in this field are mentioned. In the first study of Greenwood
and Jovanovic (1990), the relationship between financial development and income inequality
was theoretically modelled as inverted- U shape. According to this model, while financial
development increases income inequality in the early stages of development; it was pointed out
that the financial system develops along with economic development and reduces income
inequality. After this theoretical study, Galor and Zeira (1993) and Banerjee and Newman
(1993) modelled the relationship between financial development and income inequality as
linear and negative. In other words, they theoretically demonstrated that financial development
improves income distribution. Based on these theoretical studies, various studies have been
conducted. It can be said that these studies are divided into 4 main groups in the prominent
literature: In the first group, there are studies which conclude that financial development
reduces income inequality. In the second group, there are studies showing that financial
development increases income inequality. The third group consists of studies showing that there
is a non-linear “U shape” relationship between financial development and income inequality.
The last group of studies show that this non-linear relationship is in the “inverted-U” shaped
form. The main reason behind the variation in these results is the differences between the period,
country / country groups and the econometric method. In particular, the fact that the financial
development levels of the countries discussed are different causes the findings to be different.
Therefore, these different results in the literature prevent a dominant view on the effect of

financial development on income inequality.

Clarke, Xu and Zou (2006), in their studies in the first group known as negative linear
hypothesis, analyzed the relationship between income inequality and development of financial
intermediation and covering the data of developing and developed countries for the period
1960-1995. Particularly, it has been studied whether the financial intermediation affects the
income distribution according to the degree of financial development and thus linearity has
been tried to be determined. They found that the increase in financial development in the long
term reduced income inequality. Mookerjee and Kalipioni (2010) evaluated the financial
development within the scope of financial access by using two-stage OLS method for 2000-
2005 period in 65 countries and found that income inequality decreases as financial access

increases. Bittencourt (2010) investigated the relationship between financial development and
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income inequality in 1985-1994, covering six major regions for Brazil, using Pooled Ordinary
Least Squares and one-way Fixed Effects (FE) estimators. The result that financial development
has a significant and robust effect in reducing income inequality is concluded. Batuo, Guidi,
and Mlamba (2010), which examined the relationship by using the financial development index
by GMM method for 22 African countries for the period 1990-2004, reached the conclusion
supporting the negative linear hypothesis. Hamori and Hashiguchi (2012), in their analysis of
126 countries for 1963-2002 period and using static panel and GMM methods, pointed out that
financial development reduces income inequality but this effect is limited by economic growth.
Naceur and Zhang (2016) confirmed this hypothesis for 143 countries in the 1961-2011 period
by OLS analysis and concluded that banking indicators are more important than market
indicators. Paramati and Nguyen (2019),in which they examined the period of 1981-2014 and
used panel ARDL method for 38 countries by making distinction between developed and
developing countries, found that the development of the banking system reduces income
inequality in both groups but the capital market development yields the same result only in

developing countries.

On the other hand, there is an important literature which concludes that financial development
increases income inequality. Denk and Cournede (2015), in their study covering the period of
1974-2011 for OECD countries, have shown that excessive financialization causes high income
inequality. However, as long as the income of the lowest income group is not affected
negatively, income inequality brought about by financialization does not decrease their welfare
level. Sehrawat and Giri (2015) have examined the 1982-2012 period for India and in their
analysis through the ARDL Boundary test, they concluded that the existing income inequality
has increased with financial development. Haan and Sturm (2016) found a positive linear
relationship between income inequality and financial development by using the Dynamic Panel
Regression for the period 1975-2005 and 121 countries by representing the financial
development with credits issued to the private sector. Seven and Coskun (2016) conducted a
GMM analysis covering the period of 1987-2011 by employing the principal components
analysis and using banking and capital market indicators as financial development indicators
for developing countries. It was concluded that the development of the banking system
increased income inequality. Jauch and Watzka (2016) concluded that financial development
increased income inequality by using Fixed Effects and Dynamic Panel Method in 138
developed and developing countries in the 1960-2008 period. Jobarteh and Kaya (2019), in their

panel data analysis by establishing a comprehensive financial development index for 23 African
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countries in the period of 1990-2014, found that financial development increased income
inequality and recommended that low-income families should be provided to be able to reach
finance with acceptable costs.

As for the U-shaped studies, there are studies, albeit less, which concluded that the relationship
is non-linear “U-shaped”, meaning that financial development first decreases income inequality
and then increases it after a certain threshold. Mansour and Wendel (2015) examined East Asian
countries for the period 1960-2012. The results confirm the U-shaped hypothesis that the
financial sector increases income inequality after reaching a certain size. Park and Shin (2017)
stated that financial development contributes to low income inequality up to a certain point and
after this point contributes to high income inequality. Brei et al. (2018) examined the effect of
financial development on income distribution for 97 developed and developing market
economies in the period 1989-2012, taking into account financial structures. According to the
results, the connection between financial development and income inequality was confirmed.
Financial development first corrects income inequality and then distorts it. However, the

financial structure was found to be important for the effect of the relationship.

In the last group, in which Greenwood and Jovanovic (1990)’s theoretical model is confirmed,
the presence of many studies is noteworthy. Bacarreza and Rioja (2008) examined 1960-2000
period for the country group consisting of Latin American and Caribbean countries and made
their analysis through GMM method. Kim and Lin (2011) used panel thresold regression
analysis in their study for 72 countries over the period 1960-2005 and confirmed the “Inverted-
U hypothesis” as a result of the analysis. In this study, they emphasized that a certain value
should be reached in order to benefit from the positive effect of financial development in
reducing inequality in income distribution. Nikoloski (2013) confirmed this hypothesis by using
GMM method in 1962-2006 period in a sample of developed and developing countries. Chen
and Kinkyo (2016), in their studies using panel ARDL method and Pooled Mean Estimator for
the period of 1961-2012 in 88 countries, concluded that while financial development increases
income inequality in the short term, it decreases in the long term. Tita and Aziakpono (2016)
examined the relationship between the Panel AMG estimator for 15 African countries and the
1985-2007 period using a number of financial development indicators and confirmed this
hypothesis for certain indicators. Basirat et al. (2016) used the Fixed Effects method for 20
developing countries in the period 2000-2012 and reached the conclusion supporting the
Inverted-U hypothesis. Azam and Raza (2018) examined the relationship for ASEAN-5
countries over the period 1989-2013 through GMM method and the financial development

80 @



Reassessment of Financial Development and Income Inequality Relationship in Terms of
Financially Developed and Underdeveloped Countries

index which they constructed. Bittencourt et al. (2019) examined the impact of financial
development on income inequality for 50 states in the United States. The Panel fixed effects
estimator was used in the analysis and the states were classified based on income inequality. It
is concluded that in the group whose income inequality is below the sample average, financial
development first increases income inequality and then decreases it.

In the studies mentioned above, financial development and income inequality have been
examined in terms of both country groups, time dimension and the effects of different financial
development indicators and these studies made significant contributions to the development of
the literature. However, this relationship has not been analyzed in terms of financial
development level in the prominent literature. Although there is a significant correlation
between the income level of countries and financial development, this situation does not reveal
certainty. Inaddition, Vietnam, China, Panama, Jordan and South Africa, which are determined
to be financially developed and analyzed in this country group for the period 2000-2014, are
not among the high income countries. On the other hand, countries such as Venezuela, Uruguay,
Brazil, Argentina, Poland and Russia have higher income levels than the countries mentioned
above, although they are included in the financially underdeveloped countries in our analysis.
It turns out that the high-income level does not always guarantee high financial development
(see Demirguc-Kunt and Levine, 2001: 118-121). Indeed, the fact that the theoretical studies in
the relevant literature directly refer to financial development increases the importance of such
a distinction. This led us to the need for a classification based on financial development in the
relationship between financial development and income inequality. This requirement is the

most important source of motivation for this study.

The next section introduces the data used in the analysis and make econometric analysis.
Section 3 makes a discussion. The last section concludes and suggests the policy implications
as an output of the econometric analysis and discussion.

1.Econometric Methodology and Data

This study investigates the impact of banking credits on income inequality in the financially
developed and the undeveloped countries. In the econometric analysis, we use the data of the
seven series of the five variables over the period 2000-2014 for 52 countries employing two-
step panel GMM technique.The employed series in the analysis are the Gini coefficient (GINI)
as an indicator of income inequality, the ratio of banking credits to GDP (BANK) and its square
(BANK?) as a measure of financial development,natural logarithm real GDP percapita
(LRGDP) and its square (LRGDP?) as a measure of economic growth, inflation (INF) and the
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ratio of foreign trade to GDP (TR). The GINI data are obtained from the SWIID (Standardized
World Income Inequality Database) database (Solt, 2019). The data belonging to the other
variables are obtained from the Worldbank database. There is a vast literature on financial
development-income inequality and economic growth-income equality nexus that banking
credits and real GDP per capita are used to represent financial development and economic
growth, respectively. (Clarke vd., 2006; Bacarezza and Rioja, 2008; Kappel, 2010; Kim and
Lin, 2011; Hamori and Hashiguchi, 2012; Nikoloski, 2013; Chen and Kinkyo, 2016; Tita and
Aziakpono; 2016; Haan and Sturm,2016; Nasreddin and Mensi, 2016; Basirat et.al, 2016;
Guillen,2016) The reason why we take both the level values and the squares of the BANK and
LRGDP variables is the prominent literature mentioned above, indicating that there may be a
nonlinear relationship between income distribution and financial development as well as
economic growth. Moreover, inflation (INF) and trade ratio (TR) are regarded as an influential
factor having impact on income distribution in many studies(Tian et al., 2011; Georgantopoulos
and Tsamis (2011); Faustino and Vali (2011); Monnin,2014; Barusman and Barusman (2017).

The model used in the analysis can be illustrated as follows:

_ 2
GINIi't = BO + BlGINIi’t_l + BZGINIM_2 + [33BANKth + B4 (BANKi’t)
+B LRGDP +B (LRGDP )2+B INF +BTR +u (1)

5 it 6 it 7 it 8 it it
U =p +Vv (will be described below in detail) where p =~(0, %) and v ~(0, c*)are
it it i I [ v

independent of each other and among themselves , i and t shows individual units and time
dimension, respectively. Two lagged values of the dependent variable GINI are used in the

regression, due to the fact that the necessary AR(1) and AR(2) conditions are strictly provided

in that specification.

We have classified the countries into two groups as financially developed and underdeveloped
countries. According to the classification, 20 countries are determined as financially developed
and 32 countries are determined as financially underdeveloped. Financial development status
is determined by considering two criteria. In this context, if the ratio of the credits issued by
the banking sector to the private sector in GDP for any country or the ratio of total transaction
volume, which is an indicator of the capital market, in GDP is higher than the average value in
the sample, that country is considered financially developed. If these two ratios are below the
sample average, the country is considered as financially underdeveloped (Demirguc-Kunt and
Levine, 2001: 114,119). However, for this classification to be successful for countries, it is

important that the sample is sufficiently large. For example, if the group of a country is mostly
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composed of financially underdeveloped countries, then it can be identified as financially
developed although it is financially underdeveloped. For this purpose, the classification of
Altintas (2018), which compiles this method of Demirguc-Kunt and Levine (2001) to cover 108
countries for the period 2000-2014, is used. Accordingly, 108 countries were classified as
financially developed and financially underdeveloped countries, and 52 countries with

complete data of the gini coefficient representing income inequality were analysed.

Table-1. List of the Financially Underdeveloped and Financially Developed Countries

Financially Underdeveloped Countries Financially Developed Countries
Argentina Macedonia Australia Turkey
Brazil Mexico Chile United Kingdom
Bulgaria Moldova China United States
Colombia Morocco Denmark Vietnam
Costa Rica Namibia Hong Kong

Cote D’ivoire Praguay Iceland

Crotia Peru Israel

Czech Republic Phillippines Japan

Ecuador Poland Jordan

Egypt Romania Korea

El Salvador Russia Malaysia

Georgia Tanzania Norway

Hungary Ukraine Panama

Indonesia Uruguay Singapore

Kazakhastan Venezuela South Africa

Kyrgyz Republic Zambia Switzerland
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2.1. Preliminary Data Analysis: Descriptive Statistics

Table-2. Descriptive Statistics

Part 2a:Financially Developed Countries

Unit of
Variable Obs Measurement Mean Std. Dev. Min Max Skewness Kurtosis
300 % 37.865 8.879822 23.6 58.7 0.356254 2.580503
GINI
300 % of GDP 110.3083 47.00342 21.4308 312.118 0.90217 4.195044
BANK

300 Natural log 9.906669 1.138919 6.920049 11.42537 -0.76837 2.679615
LRGDP

INE 300 % 3.871883 4.043873 -5.9921 22.6733 1.550664 7.528637
R 300 % of GDP  115.4277 100.9388 24.4909 442.62  2.010765 6.199875
Part 2b:Financially Underdeveloped Countries
Unit of

Variable Obs Measurement Mean Std. Dev. Min Max Skewness Kurtosis
GINI 480 % 39.67188 7.951173 25 57.7 0.295467 2.271534
BANK 480 % of GDP  35.23749 16.54279 6.16823 73.8312 0.295467 2.271534
LRGDP 480 Natural log  8.47693 0.8719 6.414805 9.929194 -0.4452  2.288736
INF 480 % 7.855645 7.140955 -2.13643 45.9433 1.944138 8.273814
TR 480 % of GDP  78.82542 31.9536 22.106 168.924 0.610419 2.906099

Table-2 illustrates the descriptive statistics of the variables used in the econometric analysis
according to the two separate country groups, respectively.Table-2 clearly shows that while the
ratio of banking credits to GDP (BANK) and the ratio of foreign trade to GDP (TR) are
relatively very high in the financially developed countries; on the other hand, inflation (INF)
rate is quite low compared to the financially underdeveloped countries. The mean of Gini
coefficient (GINI) is slighly lower in the financially developed countries and the minimum,
maximum and standard deviation are very close. The mean of ratio of banking credits to GDP
(BANK) is very high in the financially developed countries as well as its standard deviation,
minimum and maximum values as compared with the financially underdeveloped countries.
The mean of LRGDP is higher in the financially developed countries as it is expected due to
the fact that the large majority of the financially developed countries are also developed
countries. The mean of trade ratio (TR) is higher in the financially developed countries while its
minimum, maximum and standard deviation are also higher. It is also remarkable that the
standard deviation of trade balance (TR) is so close to its mean value in the financially
developed countries showing that trade ratio significantly differentiates in this country group

from time to time and country to country.
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As an overall assessment, it can be concluded that when the two country groups are considered
together, they can be considered as close to each other in terms of income inequality (GINI) ,
while they are different from each other in other aspects which are inflation (INF) , trade ratio
(TR) and economic growth (LRGDP).

2.2. Dynamic Panel Data Analysis and Panel System GMM Technique

Panel data analysis plays an important role in obtaining relationships that are difficult to detect
with a particular cross-section or time series. Moreover, panel data analysis is a useful method
because it has more degree of freedom than time series analysis and includes more observations,
as well as eliminating multicollinearity problems. On the other hand, since current behaviors of
economic agents can be affected by past behaviors due to the several reasons such as continuity
or habit persistence, dynamic effects need to be modeled. It is observed that many economic
relationships are intrinsically dynamic. Therefore, dynamic panel data analysis allows
economists to better comprehend the dynamics of adjustment (Baltagi, 2005:135). The first
dynamic panel data model was developed by Balestra and Nerlove(1966) and since then these

models have become widespread in the panel data literature (Milimet and Mcdonough, 2017).
A dynamic panel data model can be shown as follows:

Y =8V 1+ X B+, i=1,...... Nit =1,...... T (2)

where y;; and Y., is dependent variable and its lagged value, respectively. X; denotes a vector

of explanatory variables. uit represents the error term and is assumed to follow a one-way error

component model as follows:
Ui = 1 + Vg (3)

where the mean values of L and Vv, are assumed to be zero and the variances constant.
However, there are some problems caused by using the lagged value of dependent variable as
an explanatory variable. Since Vit is a function of Wi, Y, ,is therefore also a function of L. In

this situation, yi..1 becomes correlated with the error term. The fact that the lagged value of the
dependent variable is correlated with the error term makes the OLS estimator biased and
inconsistent, even if Vit is not serially correlated. The fixed effects estimator becomes consistent
only in samples where T is too large compared to N. Anderson and Hsiao (1981) developed a

method in which individual effects can be eliminated through the first difference

transformation. It is easier to overcome the problem of the correlation between explanatory
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variables and the error term, in this manner. When we rewrite equation (1) following Anderson

and Hsiao (1981), we get:

GINI,, - GINI;_; = B,(GINI;;_, —GINI;,,) + B, (GINI;,_, —GINI;_3) +

B (BANK —BANK )+B [BANK ?-BANK ?]+pB (LRGDP —LRGDP ) (4)
3 it it-1 4 it it-1 5 it

) ) s it-1
+B [LRGDP 2—LRGDP 2]+ (INF —INF )+B (TR -TR )+(v -v )
6 it it-1 7 it it-1 8 it t-1 it 1

i, it—

Anderson and Hsiao (1981) proposed that instrumental variables can be employed in the

process of estimation of the difference equation shown in (4). In this method, GINI;,_, variable
can be used as instrumental variable. If v, has no serial correlation, GINI;_, will be a valid
instrumental variable. In spite of the fact that there exists a correlation between GINI,_, and

(GINI,., — GINI;,),GINI,,, is not correlated with (v; —V,_;) which is the error term in
equation (4) (Najarzadeh et.al, 2014). However, this instrumental variable (IV) estimation
method results in inefficient estimates, albeit consistent, due to the failure to meet all
appropriate moment conditions.(Baltagi, 2005:135-136). Arellano and Bond (1991) stated that
this situation is caused by not using all possible instrumental variables and developed the
generalized method of moments (GMM). The difference GMM method of Arellano and Bond
(1991) and the system GMM method of Arellano and Bover (1995) and Blundell and Bond

(1998) have become widely used in the subsequent period for dynamic panel data analysis.

Arellano and Bond (1991) proposed that the use of all valid lagged values of variables as
instrumental variables can be an efficient method. Arellano and Bond (1991) proposed an
analogous procedure with Anderson and Hsiao (1981) to get rid of country-specific effects.

However, they revealed that employing the difference equation method to remove country -

specific effects brings about a new bias since the new disturbance term (v, —v, ,) of the

difference equation is correlated with(GINI;,_, — GINI;., ) . If the error term does not have
serial correlation and the regressors are weak, it is supposed that the following moment
conditions hold:

E[GINIL, —s(v; —V;.1)]=0fors>2;t=3, ..., T

5
E[Xi;—s(vi —Vi;1)]=0for s>2;t=3, ..., T (5)

where X’s denote the regressors. Arellano and Bond (1991) developed a one-step and a two-
step GMM estimator by utilizing the moment conditions shown in equation (5) (Najarzadeh
et.al, 2014).
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In spite of the fact that they are commonly used in dynamic panel data analysis, Soto
emphasized that both the difference GMM estimator suggested by Arellano and Bond (1991)
system GMM developed by Blundell and Bond (1998) were developed within the context of
labor and industrial studies which the number of individuals (N) is very large. However, the
majority of dynamic panel studies include less than 100 countries and often less than half of
that value. Moreover, the full set of instrumental variables cannot be used due to the small
sample which may lower the efficiency of the various GMM estimators employed in studies.
For this reason, Soto (2009) tested the performance of the different estimators including the
difference GMM and the system GMM according to Monte Carlo simulations for small
samples. He found that the system GMM estimator has the lowest bias as compared with the
other estimators, including the difference GMM estimator (Soto, 2009). Furthermore, Blundell
and Bond (1998) emphasized that the commonly employed difference GMM estimator obtained
after taking first difference was concluded to possess large finite sample bias and poor precision
characteristic in simulation studies under the condition that the autoregressive parameter is large
and the number of time series observations is small. They demonstrated that the system GMM
estimator, which they suggested, performs better than the difference GMM estimator when the
additional moments conditions that necessitate for the system GMM are valid (Castello-
Climent, 2008). Due to these crucial reasons, we prefer to use the system GMM estimator
proposed by Arellano and Bover (1995) and Blundell and Bond (1998).

As for the comparison between one-step and two-step system GMM, it is concluded that two-
step system GMM is asymptotically more efficient than one-step system GMM. Even if earlier
researchers one-step system GMM estimators due to the fact that the standard errors of two-
step system GMM estimators were biased downwards, the bias in the standard errors are
corrected using Windmeijer’s (2005) error correction procedure (Roodman, 2009a) . For this
reason, we prefer using two-step system GMM estimator rather than one-step system GMM

estimator due to its asymptotic efficiency.

Arellano and Bover (1995) suggested a forward orthogonal deviation transformation to
eliminate country-specific effects rather than first-differencing transformation since first
differencing transformation magnifies any gaps in the data. If one period of data is missing, two
differences are missing in transformed data. The forward orthogonal deviation transformation
transforms the data by subtracting each observation value from the average of all future
observation values, thus preventing data loss no matter how many gaps. Since lagged

observation values do not include in the formula, they are regarded as valid instruments
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(Roodman, 2009a). Moreover, Hayakawa (2009) demonstrated through the method of Monte
Carlo simulations that the GMM estimator of the model transformed by the FOD tends to work
better than the one transformed by the first difference. Therefore, we prefer to use forward
orthogonal deviation transformation to eliminate country-specific effects due to its advantages.
2.3. Results

Table-2 and Table-3 illustrate the two-step system GMM results for the financially
underdeveloped and the financially underdeveloped countries, respectively. As mentioned
above, both two lags of the dependent variable GINI are used since this specification provides
the required AR(1), AR(2) and Hansen p-values. Four regression models are used to determine
whether there is a nonlinear or a linear relationship for none, one or both of the finance-income
inequality and finance-economic growth relationships. Moreover, a dummy variable, which its
value is determined as 0 for 2000-2007 and 1 for 2008-2014, representing the 2008 global
financial crisis is included in the regressions to control for the effects of the financial crisis. For
both tables, Modell assumes a linear relationship between finance-income inequality and
economic growth-income inequality and the regression is set up accordingly. The regression of
Model2 assumes that the nexus between finance and income inequality nonlinear, while the
economic growth-income inequality nexus linear. On the contrary, Model3 assumes that while
the relationship between finance and income inequality is linear, the economic growth-income
inequality nexus is nonlinear. As for Model4, it assumes both of the finance-income inequality

and economic growth-income inequality relationship is nonlinear.
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2.3.1. Results for the Financially Underdeveloped Countries

Table-3. Two-Step System GMM Regression Results for the Financially Underdeveloped

Countries

Independent
Variables

Modell Model2 Model3 Model4
Gini(-1) 1.5159***(4.44) 1.58***(6.36) 1.649***(10.61) 1.609***(13.16)
Gini(-2) -0.529 -0.589*(-2.03) -0.67***(-4.44) -0.62***(-5.06)
Bank 0.0033 0.0198 0.0008 0.0423**(2.41)
(Bank)? -0.0002 -0.0004**(-2.37)
Lrgdp -0.295 -0.155 -2.976*(-1.74) -5.978***(-2.91)
(Lrgdp)? 0.174*(1.73) 0.346***(2.88)
Inf -0.021 -0.0235*(-1.78) -0.113 -0.027**(-2.22)
Tr -0.0018 -0.0024 -0.002 -0.0057**(-2.33)
Crisis Dummy -0.0121 -0.32 -0.158 -0.131*(-1.81)
AR(1)(p-value) 0.091 0.046 0.003 0.000
AR(2)(p-value) 0.159 0.169 0.174 0.182
Hansen J-test(p-  0.229 0.547 0.221 0.780
value)
Number of 16 19 19 22
Instruments
Number of 32 32 32 32
Groups
Number of 384 384 384 384

Observations

- Robust t-statistics are reported in parentheses of estimated coefficients. The regression coefficients are estimated using the
Arellano and Bover (1995) and Blundell and Bond (1998) system GMM approach.

- **x %k and * represent statistically significance at 1%, 5% and 10% significance level, respectively.

-Syntax used to obtain estimates of GMM is xtabond?2 in Stata (Roodman, 2009b). Windmeijer (2005) finite sample correction
for standard errors is employed.

-The values reported for the Hansen J-test is the p-values for the null hypothesis of instrument validity. The values reported for
AR(1) and AR(2) are the p-values for first-and second-order auto-correlated disturbances in the first differences equations.

- Instrument list: For endogenous and predetermined variables, lags 1 and 2 of three lagged GINI, lagged BANK and BANK?,
two lagged LRGDP and LRGDP?; for strictly exogenous variables, TR and its first three lags and first two lags of crisis dummy.
collapse command is used to reduce the number of instruments to avoid too many instruments problem as this problem weakens
the Hansen test of the instruments' joint validity (Roodman, 2009a).
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Table-3 clearly shows that the appropriate regression model is Model4 that demonstrates an
existing a nonlinear relationship for both finance-income inequality and economic growth-
income inequality nexus. Table-3 also shows that we confront a misspecification problem if the
model specification is not determined as nonlinear for both financial development -income
inequality and economic growth-income inequality nexus. As for the inappropriate models
(Modell, Model2 and Model3), we can say the following: Even though the coefficient of
lagged value of the dependent variable (GINI(-1)) has highly significant t-statistics in all of the
four models, the most of the other variables in the Modell, Model2 and Model3 have
statistically insignificant t-statistics. In Model2, only the two lagged value of Gini (GINI(-2))
and inflation has weak statistically significance t-statistics only at %10 significance level as
well as GINI(-1). Looking at Model3, while the two lagged Gini (GINI(-2)) has a highly
statistically significant coefficient at 1% significance level like the coefficient of the one
lagged Gini (GINI(-1)); a weak U-shaped relationship, which the coefficient of LRGDP is

negative and the coefficient of its square is positive, is determined at 1% significance level.

As for Model4, which is the most appropriate one, while the coefficient of lagged Gini (GINI(-
1)) has a positive sign of the coefficient of two lagged Gini (GINI(-2)) has a negative sign. This
shows that income distribution is adversely affected by the previous period’s income
distribution while it is positively affected by the income distribution of two periods before.
Banking credits (BANK), which is a proxy for financial development, shows an inverted-U
shaped relationship at 5% significance level that its coefficient is positive while the coefficient
of its square (BANK?) is negative. This result indicates that the ratio of banking credits to GDP
(BANK) distorts the income distribution in the early stages while it improves the income
distribution in later periods in the financially underdeveloped countries. This can be interpreted
that, since this group of countries consists of the financially underdeveloped countries, in the
early stages of financial development, only a fraction of the population included in the upper-
income group can have an opportunity to access to finance, which distorts income distribution.
However, as the opportunities to access to financial facilities evolve positively, income
distribution can start to improve since large sections of the population can benefit from these
financial opportunities. In this situation, an improvement in income distribution can be
expected. As for LRGDP, which is proxy for economic growth, it is observed that a strong U-
shaped relationship between income inequality and economic growth is determined, since
LRGDP has a negative coefficient while the coefficient of its square (LRGDP?) has a positive

one which are both statistically significant at %1 significance level. This result shows that while
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economic growth positively affects the income distribution in the first stages, it adversely
affects the income distribution in the following stages, in this country group. Looking at the
impact of inflation (INF), it is seen that it reduced income inequality or improved income
distribution for this time period in the financially underdeveloped countries. This can be
considered as an interesting finding showing that the increase in inflation affected the upper-
income group more than the lower-income group. As for trade ratio (TR), the coefficient of TR
IS negative and statistically significant at %21 significance level; this means that the increase in
foreign trade in the financially underdeveloped countries reduced income inequality during the
period under consideration. This result shows that people in the lower-income group benefited
more from the welfare effect of foreign trade than people in the higher-income group, which
improves income distribution. Looking at the impacts of global financial crisis which is proxied
by a dummy variable, it is seen that its coefficient is significant at 10% level. This can be
regarded as a weak evidence that it affected income distribution in financially underdeveloped
countries for this time period. Despite the fact that this finding gives us weak evidence that the
global financial crisis affected income distribution, if we take this weak evidence as a given
data we can interpret this finding that the adverse impact of global financial crisis had been
mostly on the upper-income group rather than the lower income group in the financially

underdeveloped countries.

To summarize briefly; it is determined that the relationship between banking credits (BANK)
and income inequality has an inverted-U shaped form while the economic growth-income
inequality nexus has a U-shaped. Moreover, inflation (INF), foreign trade (TR) and the global

financial crisis are determined as that they reduced income inequality in 2000-2014 time period.
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2.3.2. Results for the Financially Developed Countries

Table-4: Two-Step System GMM Regression Results for the Financially Developed

Countries

Independent
Variables

Modell Model2 Model3 Model4
Gini(-1) 1.501%**(5.61)  1.71***(13.67)  1.712***(12.61)  1.786***(18.33)
Gini(-2) -0.569**(-2.60) -0.746*(-2.03) -0.75***(-5.45) -0.85***(-8.30)
Bank -0.00255 -0.016 -0.0022 -0.021**(-3.58)
(Bank)? -0.00004 0.00067***(2.93)
Lrgdp -0.419 -0.105 1.6693 3.085**(2.34)
(Lrgdp)? -0.098 -0.183**(-2.41)
Inf -0.0203 -0.0224*(-1.78)  -0.0111 -0.034***(-3.53)
Tr -0.0011 0.00096 0.0005 0.0013**(0.029)
Crisis Dummy 0.051 0.073 0.037 0.133**(2.28)
AR(1)(p-value) 0.060 0.027 0.013 0.022
AR(2)(p-value) 0.115 0.147 0.118 0.244
Hansen J-test(p 0.296 0.182 0.222 0.618
value)
Number of 12 14 14 16
Instruments
Number of 20 20 20 20
Groups
Number of 260 260 260 260

Observations

- Robust t-statistics are reported in parentheses of estimated coefficients. The regression coefficients are estimated using the
Arellano and Bover (1995) and Blundell and Bond (1998) system GMM approach.

- *k %k and * represent statistically significance at 1%, 5% and 10% significance level, respectively.

-Syntax used to obtain estimates of GMM is xtabond? in Stata (Roodman, 2009b). Windmeijer (2005) finite sample correction
for standard errors is employed.
-The values reported for the Hansen J-test is the p-values for the null hypothesis of instrument validity. The values reported for
AR(1) and AR(2) are the p-values for first-and second-order auto-correlated disturbances in the first differences equations.

- Instrument list: For endogenous and predetermined variables, lag 1 lagged GINI, three lagged BANK and BANK?, LRGDP
and LRGDP?; for strictly exogenous variables, INF and its first lag, TR and its first two lags. collapse command is used to
reduce the number of instruments to avoid too many instruments problem as it weakens the Hansen test of the instruments' joint
validity (Roodman, 2009a).
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Table-4 illustrates the two-step system GMM regression results for the financially developed
countries. It demonstrates that the most of the variables have statistically insignificant
coefficients and t-statistics in Modell, Model2 and Model3. Only the coefficients one lagged
and two lagged Gini (GINI(-1) and GINI(-2)) variables are determined as statistically
significant in these three models as well as inflation (INF) variable in Model2 which has a weak
significance at only 1% significance level. On the other hand, all of the coefficients and t-
statistics of the variables of the Model4 have statistically significant signs showing that a
nonlinear model specification is appropriate for both of financial development-income
inequality and economic growth-income inequality nexus, just as in the case of Table-3. In other
words, if we do not determine a nonlinear model for both of these relationships, as in Model 4,

we will probably face a specification error.

As for Model4, while the coefficient of one lagged coefficient of Gini (GINI(-1)) has a positive
sign, the coefficient of two lagged Gini (GINI(-2)) has a negative one indicating that the
previous period’s income distribution adversely affects current income distribution while the
income distribution of two periods before reduces income inequality. Looking at the ratio of
banking credits to GDP (BANK),which is a proxy for financial development, it is observed that
a U-shaped relationship between financial development-income inequality. This finding
reveals that banking credits reduce income inequality in the early period while they deteriorate
income distribution in the following period. This situation can be interpreted that since these
countries are financially developed countries, a vast majority of public can have opportunity to
access to finance (especially when compared to the financially underdeveloped countries). For
this reason, since a vast majority of public can benefit from financial resources, an increase in
banking credits can lead to improve income distribution even in the early periods. However, in
the following period, the financially developed countries can confront an excessive
financialization phenomenon. In the case of excessive financialization or excessive credit
expansion, the upper-income group in the financially developed countries has access to more
finance than the low-income group. As for LRGDP, the relationship having an inverted U-
shaped form is detected as a result of the analysis. This demonstrates that while economic
growth distorts income distribution in the early stages, it improves income distribution in the
following period. Looking at inflation (INF), its coefficient is statistically significant at 1%
significance level and has a negative sign meaning that it reduces income inequality, as in the
case of the financially underdeveloped countries. This can be considered as an interesting

finding that the increase in inflation adversely affected the higher income group more than the
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low income group in the financially developed countries as in the financially underdeveloped
countries. Trade ratio (TR) has a positive and statistically significant sign at 5% significance
level. This finding reveals that the wealthier people in the financially developed countries
benefited more than the lower income group from international trade in this period. As for
global financial crisis, which is proxied by a dummy variable, it is seen that it has a positive
sign. This means that it distorted income distribution demonstrating that the global financial
crisis had adversely affected the lower-income group more than the higher-income group.

To sum up, it is determined that the relationship between banking credits (BANK) and income
inequality has a U-shaped form while the economic growth-income inequality nexus has an
inverted-U shaped form. Inflation (INF) improved income distribution as in the case of the
financially underdeveloped countries. On the other hand, as for the foreign trade (TR) and the
global financial crisis, they proved to distort income distribution over the period 2000-2014
time period in the financially developed countries.

3.Discussion

Econometric findings show that financial development has non-linear and opposite effects on
income inequality in the financially developed and the financially underdeveloped countries.
Similarly, it is seen for these two groups that economic growth has non-linear and opposite
effects on income inequality. On the other hand, while inflation in both of the country groups
corrected the income inequality; the opposite effects of foreign trade volume is detected as a
result of the analysis. These findings show that financial development level is an important
classification instrument to measure the effects of important macroeconomic variables on

income inequality.

In the financially underdeveloped country group, the increase in the credits issued to the private
sector (financial development) increases income inequality up to a certain level. This is
explained by the fact that the low-income group makes less use of the financial system than the
high-income group. The problem of low-income people to access to the financial system is an
important factor in this result. Institutional and / or legal barriers for the low-income group,
easier access to banking services due to the economic power of individuals or groups with high
income, and the inability of the low-income group to obtain sufficient collateral lead to only
one group to benefit from the financial system, while the other group deprives. This situation
increases the income inequality even more (Seven and Coskun (2016)). On the other hand, if
financial development results in excess return on capital and high returns for financial sector

professionals, and if there is little benefit for the poor, then it may worsen rather than correct
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income inequality (Park and Shin (2017)). These are the reasons why the financial system
cannot be fully fulfilled until the financial development reaches a certain level and can be
expressed as the most probable reasons for the increase in income inequality. From the
perspective of financial development, it is seen that with the reaching of a certain level of credits
issued to the private sector, income inequality decreases in the financially underdeveloped
countries. As Kim and Lin (2011) point out, a certain level of financial development, even if
low, is a prerequisite for reducing income inequality. The increase in access to the financial
system after this level and the benefit of all income groups from the system can be said to be
the most obvious reason for the decrease in inequality. As one of the possible reasons for this
situation, Demirgu¢-Kunt and Levine (2009) argue that financial development may indirectly
affect income inequality by changing the composition of labor demand. If expanded financial
services increase the demand for low skilled workers, the wages of low skilled workers will

increase, indicating that it will contribute to a reduction in income inequality.

It was concluded that the increase in credits issued to the private sector in the financially
developed country group reduces the income inequality to a certain level, but after this level,
the increase in loans increased the income inequality. As this group of countries left financial
underdevelopment behind , financial development offers the expected contribution in terms of
income distribution at the first stage. However, in the next stage, excessive credit expansion has
a negative effect on income distribution, just as it has a negative impact on growth, which is
one of the most important macroeconomic indicators. Income inequality worsens as the high-
income group makes greater use of excessive credit expansion than the low-income group. This
result is consistent with the results of the comprehensive study of Denk and Cournede (2015)
for OECD countries. As a matter of fact, Denk and Cournede (2015) clearly demonstrated that
excessive financialization brought about high income inequality. Various studies show that fast
and excessive growth in loans is one of the most common factors related to financial crises
(Demirgic-Kunt and Detragiache 1998; Kaminsky and Reinhart 1999). Moreover, in these
countries where the ratio of credits over GDP is high, income inequality is widening due to the
phenomenon of unemployment experienced as a result of the crises which may be seen as
possible effects of excessive financialization. Considering that excessive credit expansion may
lead to financial instability, as Seven and Coskun (2016) pointed out, this situation adversely

affects the corrective effect of financial development on income inequality.

When the financially underdeveloped and developed groups are considered together, financial

development first increases the income inequality and the low-income group cannot benefit
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from the financial system sufficiently due to various disruptions in this period. With the increase
in financial development after this period and as a result of the deepening in the markets, income
inequality decreases with financial development. This period also covers the first period of the
financially developed group. We can define this period as the stage that can benefit from
financial development. In the period of financially developed but excessive credit expansion,
there are still increases in income inequality along with the crisis, instability and
macroeconomic imbalances. In this period, just like the first stage of the financially
undeveloped period, it is seen that the income groups are affected negatively from the financial

development in terms of income distribution.

As for the effect of economic growth on income inequality, income inequality gets better in the
first stage of the economic growth in the underdeveloped country group while income
inequality deteriorates after a certain period. This result shows that Kuznets' inverted-U
hypothesis is not valid in this country group, and studies supporting similar results (Kim et al.,
2011; Huang, 2012; Blanco and Ram, 2019) are available in the literature. In the financially
developed country group, the inverted-U hypothesis of Kuznets is confirmed by the studies
such as Dawson (1997), Bahmani-Oskooee and Gelan (2008) and Thornton(2001).
Accordingly, income inequality worsens in the first stages of economic growth while it recovers
with growth later. Despite the fact that the Kuznets hypothesis explaining the relationship
between economic growth and income inequality is popular in the literature, there is no
consensus. Therefore, it is difficult to explain the results in a simple way. Investigations should
be made by taking into consideration the economic conditions, sectoral structures and
development conditions of the countries. As for inflation, trade volume and the global crisis, it
is seen that inflation, trade volume and the global crisis reduces income inequality in the
financially underdeveloped country group. On the other hand, it is concluded that the trade
volume and the global crisis increase income inequality while inflation reduces it in the
financially developed country group. The existence of a negative relationship between inflation
and income inequality in both of these two country groups which they have single-digit inflation
rate is consistent with the results of Monnin (2014). Monnin (2014) concluded that the increase
in inflation had a corrective effect on income inequality during low inflation. The financial
instability in the financially developed country group, which increases the income inequality of
the global crisis, and the effects of excessive credit expansion in these countries, are the most
important causes of the crisis. Before the crisis, the high level of financial depth in these

countries can be considered to cause negative effects of the global crisis on every income group
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and thus low-income groups and increase the income inequality. Since the access to finance in
the underdeveloped countries is mostly in the high-income level of the population, it can be
stated that this income group is affected more negatively than the low-income group and the
income inequality decreases. The results of the financially underdeveloped country group that
trade volume has a negative impact on income inequality are parallel to Georgantopoulos and
Tsamis (2011) and Faustino and Governor (2011) studies. On the other hand, the result that the
trade volume increases income inequality in the financially developed country group is
compatible with the results of Tian et al. (2011) and Barusman and Barusman (2017).

4. Conclusion and Policy Implications

The relationship between financial development and income inequality was investigated by
employing two-step panel system GMM for the period 2000-2014, in this study. 52 countries
are classified into two groups as financially developed and underdeveloped countries. 32
countries are determined financially underdeveloped while 20 countries are classified as
financially developed countries. This distinction is made based on the work of Demirguc-Kunt
and Levine (2001).

When the findings are taken into consideration, it appears that different results are remarkable
for both country groups. It is demonstrated that the hypothesis U is valid for the group of
financially developed countries while the inverted-U hypothesis of Greenwood and Jovanovic
(1990) is validated for the financially underdeveloped countries. When the results of this study
covering 52 countries and 15 years are evaluated in general, the following basic conclusions
can be reached: Financial development phases can be divided into 3 periods in general. The
first stage can be defined as a phase of financial underdevelopment. Typical features of this
period include low financial access and high-income people making more use of this system.
Financial depth is not available at this stage. Therefore, a positive relationship exists between
financial development and income inequality at this stage. The second stage is the period in
which financial depth accelerates while access to financial services is accelerated and financial
depth increases. In this period, low income groups can get a higher share from financial
development, which reduces income inequality. This stage can be called as “financial maturity”.
The third phase can be defined as the period of excessive financialization in which the financial
depth reached very high rates in GDP and there exists excessive credit expansion. In this period,
income inequality increases with excessive financialization. Although the low-income group
continues benefiting from financial services during the period of excessive financialization, it

is concluded that the high-income group benefited even more. Therefore, it is observed that the
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financially underdeveloped country group can be considered in the 1% and 2" stages; while the
financially developed country group can be concluded that they are in the 2" and 3™ stages. As
an overall assessment, the inverted-U shaped curve of Greenwood and Jovanovic(1990) was
suggested for the period before 1990. On the other hand, the phenomenon of excessive
financialization is said to be mostly observed in the post-1990 period. For this reason, the
inverted-U shaped curve of Greenwood and Jovanovic (1990) can be regarded as valid for pre-
1990 period. However, due to the fact that excessive financialization is mostly observed in post-
1990 period, the wavy curve-shaped relationship can be regarded as valid for the entire financial
development process including excessive financialization. The Figure-1 summarizes the entire

process explained above.

Figure-1. Wavy Curve-Shaped Financial Development-Income Inequality Relationship
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Based on these results discussed and mentioned above, we can say that countries should
establish income inequality policies according to their own financial development stages and
stage conditions in which they present. The following policy implications can be drawn from

the analysis based on the results mentioned and discussed above:

1. When the three stages of financial development are taken into consideration, it is seen that
income inequality has increased in the first and last stages, that is, the desired contribution from
the financial system cannot be achieved. From this point of view, for the first stage,

governments should ease the collateral requirement of the low-income group wishing to receive
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services from the financial system and provide facilities for this group. The low-income group,
which has been rendered serviceable from the financial system, can have access to opportunities

to improve their human capital.

2. Governments should pave the way for the low-income group that cannot benefit from the
banking system to benefit from the micro-finance system, which can ensure that these groups

have regular income and reduce income inequality.

3. Governments in countries at the stage of excessive financialization need to refrain from
financing towards excessive and inefficient areas. Restrictions on lending should also be
imposed here with appropriate regulations.

4. The hidden access of the elite groups wishing to gain more shares in financial development

should be prevented and transparency should be ensured.

5. In order to avoid deterioration of financial stability through excessive financialization,
attention should be paid to directing credits to production and to distribute them to the benefit
of large masses, and to prevent the use of certain high-income groups and utilization in

unproductive areas away from production.

Further studies should increase the number of countries examined to investigate whether the

results presented in this study are globally valid. Moreover, they can analyze the effects of

financial development on income inequality by using other variables representing financial

development other than banking credits or established financial development indexes.
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