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GENERAL & APPLIED ECONOMICS | RESEARCH ARTICLE

Financial development and income inequality: 
a nonlinear econometric analysis of 21 African 
countries, 1990-2019
Lindokuhle Talent Zungu1*, Lorraine Greyling1 and Irrshad Kaseeram1

Abstract:  From 1990 to 2019, this study examines the nonlinear dynamic impact of 
financial development on income inequality in an unconventional policy regime in 
a panel of 21 African countries. More importantly, we use Panel Smooth Transition 
Regression to extend the existing debate on this subject, with roots back to the 
seminal work of G-J and many others, and add a twist by distinguishing between 
a conventional (1990–1999) and unconventional policy regime (2000–2019), as well 
as the threshold level at which financial development reduces inequality. Our 
baseline results will be supported by the Generalized Method of Moments. The PSTR 
model was chosen because it can account for features that dynamic panel techni
ques cannot, such as endogeneity, homogeneity, cross-country variability, and time 
instability within the model. We found evidence of a non-linear effect between the 
two variables, with the threshold found to be 21.90% of GDP, below which financial 
development reduces inequality in Africa, and this confirms the U-shape in uncon
ventional policy regimes and the G-J in conventional policy regimes. Unconventional 
monetary policies were found to trigger the financial-inequality relationships. The 
focal policy recommendation is that the financial sector be given adequate con
sideration and recognition by, inter alia, implementing appropriate financial 
reforms, developing an adequate investment strategy, and maintaining spending on 
science and technology investment in African countries below the threshold. Again, 
when implementing unconventional monetary policies in African countries, extreme 
caution is required.

Subjects: Macroeconomics; Monetary Economics; Development Economics; Banking 

Keywords: conventional monetary policy; financial development; income inequality; PSTR 
model; unconventional monetary policy

1. Background of the study
For decades, economists and politicians have debated the impact of financial development on 
income inequality. To date, there have been controversies in both the theoretical predictions and 
the empirical literature in identifying the role of financial development in income inequality. There 
are three broad strands of hypotheses in the theoretical perspective of financial inequality. The 
first strand believes in the G-J inverted U-shape (Greenwood & Jovanovic, 1990), while the second 
strand believes in the inequality-widening hypothesis (Greenwood & Jovanovic, 1990; De Gregorio,  
1996). The final strand believes in the hypothesis of inequality reduction (Galor & Zeira, 1993)
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The extant literature on the relationship between financial development and income inequality is 
vast and has capitulated extensive conflicting outcomes. Some authors found non-linearity, claiming 
that the relationship between the two variables is explained by the G-J inverted U-shape (Bolarinwa & 
Akinlo, 2021; Destek et al., 2020; Hassan & Meyer, 2020; De la Cuesta-González et al., 2020; 
Matsuyama, 2000), and others the U-shape (Zungu & Greyling, 2021). There are also authors who 
fail to support the G-J curve hypothesis, but support the inequality-narrowing hypothesis (Galor & 
Zeira, 1993; De Haan and Sturm 2017; Séraphin & Cyrille, 2022), while others believe in the inequality- 
widening hypothesis (Mookherjee & Ray, 2003; Hamori & Hashiguchi, 2012; Altunbaş & John 
Thornton, 2019; Özcac, 2019). Even among the studies that have been conducted in African countries, 
a strong paradox emerged as some of these studies support the G-J inverted U-curve (Batuo et al.,  
2010) or the U-shape (Tita & Aziakpono, 2016), while others believe in inequality-widening (Jobarteh 
& Kaya, 2019). When investigating the finance-inequality relationship, the contradiction in these 
results may be due to, but not limited to, the plausible explanation that the divergent results in the 
existing literature can be attributed to differences in model specifications, data sets, and estimation 
techniques, or the level of the economy being studied. After reviewing the literature on the relation
ship between financial development and inequality, we found that no studies attempted to provide 
the threshold effect by which financial development increases inequality in African countries. As 
a result, the current study seeks to establish a point beyond which financial development increases 
inequality in African countries. We believe that funding the finance-inequality threshold would assist 
policymakers in determining how much finance is beneficial to alleviate inequality.

Following the seminal work of Tita and Aziakpono (2016), who contradict the G-J inverted 
U-shape, but support the U-shape relationship using the Augmented Mean Group (AMG) estimator 
in a panel of 15 African countries from 1985 to 2007, this study adds to the existing literature on 
the subject. Their research takes into account trade openness, inflation, and GDP per capita. Our 
study aims to broaden the existing debate on this topic, with roots in the seminal work of 
Greenwood and Jovanovic (1990) and many others on the so-called G-J inverted U-shaped 
relationship, and then to add a twist by introducing a distinction between the unconventional 
and conventional regimes, referring to the periods 1994–1999 and 2000–2019, respectively. 
Furthermore, we aim to include major monetary policy variables known as unconventional mone
tary policy (UMP) channels (such as earning heterogeneity, income composition, and portfolio 
composition), which we believe are the most relevant monetary channels that may affect inequal
ity dynamics. During the 2007 financial crisis, federal banks in various countries implemented 
these policy instruments. In a nutshell, we aim to examine how the UMP implemented during the 
financial crisis triggered the finance-inequality relationship in African countries. Following a review 
of the existing literature on the monetary policy side of the argument, these policy instruments are 
argued to have a direct or indirect impact on inequality, which was not captured by Tita and 
Aziakpono (2016). We also believe that the correlation between the two variables may change as 
countries shift from a conventional to an unconventional policy regime.

Given these inconclusive and sometimes contradictory views, we seek to fill a gap in the 
literature by incorporating and examining the impact of financial development and those mone
tary policy variables and their effects on inequality in African countries that most existing studies 
have not addressed, as well as by providing the threshold level of financial development that 
beyond which financial development improve income inequality. This will provide new evidence in 
the African literature. We assembled a balanced panel of 21 African countries from 1994–2019. 
Based on data availability, the conventional policy regime covers the period 1990–1999, while the 
unconventional policy regime starts at 2000–2019.

This study seeks to add to this debate by examining the non-linear effects of financial develop
ment on inequality using the Panel Smooth Transition Regression (PSTR) model and panel 
Generalized Method of Moments (GMM) estimators. Furthermore, despite the fact that it appears 
to be extremely relevant, the PSTR model has never been used to investigate this topic in order to 
add a twist by introducing a distinction between the conventional and unconventional regimes. 
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This model clearly allows for an examination of the impact of financial development as demon
strated by its various phases.

The PSTR model may provide new insights because it endogenously identifies different regimes 
that correspond with distinct equations as well as the optimal degree of financial development, i.e. 
the threshold value with respect to which the sign of the coefficient may differ. Furthermore, the 
PSTR model is unique in that individuals can shift between groups and over time as a result of 
changes in the threshold variable. The PSTR model provides a parametric solution to the cross- 
country variability and time instability of the democracy-development coefficients because the 
parameters fluctuate smoothly as functions of a threshold variable. These characteristics are not 
explained by dynamic or static panel techniques, nor by interaction effects.

Finally, the motivation for this study stemmed not only from a lack of studies examining the non- 
linear effect of financial development on inequality in African economies, but also from the fact that 
this relationship may differ from that found in the literature due to differences in the smoothness and 
implementation of the policies, as well as the macroeconomic policies that were implemented.

The remainder of the paper is structured as follows. Section 2 summarizes the related literature. 
The model is summarized in Section 3. The results of the PSTR and GMM models are discussed in 
Section 4. Section 5 concludes with remarks and discusses policy implications.

2. Literature review

2.1. Theoretical review of financial inequality
The theoretical perspective of the relationship between financial development and income 
inequality is categorized into three broad strands of hypotheses. The first strand believes in the 
GJ inverted U-shape, while the second strand is those who believe in an inequality-widening 
hypothesis. The last strand believes in an inequality-narrowing hypothesis.

The first strand is the theoretical foundation of an inverted U-curve between financial develop
ment and income inequality, that is well- known as the G-J hypothesis, developed by Greenwood 
and Jovanovic (1990). The G-J inverted U-shape model argues about the two agents in the 
economy, pointing out that there are investment opportunities for each of these agents. The 
first agent offers a safe but low return, while the second agent yields high returns, but accom
panied by high risks. Both these agents have access to the financial sector. Therefore, the economy 
experiences a reversal trend of the income gap. Then the financial development may increase 
income inequality during the early stages of development while, as the average income increases, 
it tends to reduce the level of income inequality after a certain threshold point.

The second strand is drawn from an inequality-widening hypothesis, based on the theory devel
oped by De Gregorio (1996). The increase in inequality entertains the view that only the well- 
connected and the rich benefit from the development of the financial sector, due to the fact that 
they have connections and collaterals, especially when the development sector is becoming weaker. 
A similar hypothesis is shown in the Marxist theory, which expounds the fact that financiers are 
greedy middlemen who serve only the interests of the wealthy upper class and those who are well- 
connected financially and politically. The life-cycle model, with endogenous growth, assumes that 
people have to decide during their youth how much time needs to be devoted to education, due to 
the borrowing restrictions faced by individuals. Thus, financial development increases the level of 
income inequality, because those with more endowments for learning have a better opportunity to 
become wealthy professionals and entrepreneurs, due to the fact that financial development allows 
individuals with financial resources to develop their human capital optimally.

The last strand focuses on the inequality-narrowing theory developed by Galor and Zeira (1993), 
using a two-sector model, that only agents invest in invisible human-capital works in the skills- 
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intensive sectors. The inequality-narrowing theory states that the more financial development 
improves, the more it narrows the differences in levels of income, since the poor will get oppor
tunities for financial services. According to this point of view, development does not exclude poor 
households, since it increases opportunities for the poor to finance their education and entrepre
neurship. To be more precise, financial development facilitating easier access to financial support 
and relaxing financial constraints is more beneficial to the poor than the rich.

2.2. Empirical review
This section contains the empirical literature on the impact of financial development on income 
inequality and further briefly looks at the impact of conventional and unconventional monetary 
policy on income inequality.

2.2.1. Effects of financial development on inequality
After scrutinizing the literature on the financial-inequality relationship, we found that a strong 
paradox emerges among the schools of thought, on which of the three theories, the G-J hypothesis 
or the U-shape relationship (Matsuyama, 2000; Rehman et al., 2008; Roine et al., 2009; Ang, 2010; 
Kim & Lin, 2011; Tan & Law, 2012; Azzam and Ali Raza 2018; Younsi and Bechtini 2018; Brei et al.,  
2018; Koçak & Uzay, 2019; Nguyen et al., 2019; Adams & Klobodu, 2019; Jung and Cha, 2020; De la 
Cuesta-González et al., 2020; Destek et al., 2020; Hassan & Meyer, 2020; Bolarinwa & Akinlo, 2021), 
inequality-narrowing (Galor & Zeira, 1993; Banerjee & Newman, 1993; Mookherjee & Ray, 2003; 
Beck et al., 2007; De Haan and Sturm, 2017; Séraphin & Cyrille, 2022) and inequality-widening 
(Mookherjee & Ray, 2003; Hamori & Hashiguchi, 2012; Altunbaş & John Thornton, 2019; Özcan, 
2020), explain the nature of the relationship between the two variables. Furthermore, even among 
schools of thought investigating the financial-inequality relationship in African countries, two 
different findings emerge. Some support the nonlinearity hypothesis (Batuo et al., 2010; Tita & 
Aziakpono, 2016), while others claim that there is linearity between the two variables (Jobarteh & 
Kaya, 2019). In this section, both African and global literature is reviewed. Looking at the incon
sistent results in the existing literature, it necessitates conducting a new study that uses recent 
data and economic models. Again, no studies in the existing literature have attempted to provide 
the threshold effect beyond which finance is good for inequality in African countries.

Going as far back as studies conducted by these authors (Banerjee & Newman, 1993; Galor & 
Zeira, 1993; Mookherjee & Ray, 2003), they documented the inequality-narrowing hypothesis. Their 
result is in contradiction with the finding reported by Mookherjee and Ray (2003) as they believe in 
the inequality-widening hypothesis.

According to Roine et al. (2009), the finance-inequality relationship was studied using the GLS in 
a panel of 16 OECD countries over the period from 1900–2000. The main aim of their study was to 
examine how changes in the top shares are related to changes in financial development in the 
long run. Their study focused on three different groups of income earners: the wealthy group (P99- 
100), the upper middle-class group (P90-99), and the rest of the population (P0-90). To achieve 
their main objectives, the authors used capitalisation as the sum of the bank deposits and market- 
cap to measure financial development. The authors explain that the effects of financial develop
ment reduce the level of income inequality by reducing the wages of low-skilled or unskilled 
labour, while increasing the level of income inequality by increasing the wages of highly skilled 
labour. Their empirical findings contradict the G-J curve, but are in line with the finding reported by 
Ang (2010), as these studies believe in inequality narrowing.

Looking at the African literature, the study by Batuo et al. (2010) tested the existence of the 
inverted U-shaped hypothesis, using a panel of data from 22 African countries, from 1990–2004, 
applying the GMM technique. The results confirmed the existence of a nonlinear relationship 
between financial development and income inequality, thus supporting the G-J hypothesis. The 
findings by Batuo et al. (2010) contradict those reported by Roine et al. (2009) and Ang (2010). Two 
years later, the argument was taken further by Tan and Law (2012) using dynamic panel GMM 

Zungu et al., Cogent Economics & Finance (2022), 10: 2137988                                                                                                                                       
https://doi.org/10.1080/23322039.2022.2137988

Page 4 of 20



estimation. Their findings contradict the G-J hypothesis (Batuo et al., 2010) and those who believe 
finance narrows income (Ang, 2010; Roine et al., 2009), as their study documented a U-shape 
relationship between the two variables. The results by Tan and Law (2012) were supported by Tita 
and Aziakpono (2016), using the AMG estimator for a panel of 15 African countries over the period 
1985–2007.

The contradiction further emerged in those studies that investigated the subject matter by 
grouping together countries based on their level of income (Altunbaş & John Thornton, 2019; 
Bolarinwa & Akinlo, 2021). In their study, Altunbaş and John Thornton (2019) find that financial 
development promotes equality across inequality quintiles in upper middle-income countries, 
while it promotes inequality across inequality quintiles in low- and high-income countries. This 
then confirms that financial development is good for the upper middle class. These findings 
contradict those supporting the G-J hypotheses (Matsuyama, 2000; Rehman et al., 2008; Roine 
et al., 2009; Ang, 2010; Kim & Lin, 2011; Tan & Law, 2012; Azzam and Ali Raza, 2018; Younsi & 
Marwa Bechtini, 2020; Brei et al., 2018). However, the results reported by Bolarinwa and Akinlo 
(2021) in the case of African countries are grouped into high-income, middle-low, and low-income 
countries. Their findings document that financial development tends to reduce inequality in low- 
and middle-income countries while increasing inequality in high-income countries. On the other 
hand, they reported the existence of the threshold level of financial development.

Koçak and Uzay (2019) employed the DOLS and FM-OLS models to investigate the impact of 
financial development on income inequality in the case of Turkey. Their results support the 
inequality-narrowing hypothesis. Their finding contradicts those studies that believe in the 
G-J hypothesis (Ang, 2010; Kim & Lin, 2011; Tan & Law, 2012; Azzam and Ali Raza, 2018; Younsi 
and Bechtini, 2018; Brei et al., 2018). However, it is in line with those studies that believe in the 
inequality-narrowing hypothesis (Beck et al., 2007; Sehrawat and Giri, 2016; De Haan and Sturm, 
2017). In the same year, a further contradiction emerged as the study by Nguyen et al. (2019), 
conducted in an unbalanced panel of 21 emerging countries, confirms the existence of 
a G-J inverted U-curve hypothesis. The findings of those studies that believe in the existence of 
the G-J hypothesis were further supported by Adams and Klobodu (2019) using the DOLS and 
FMOLS in South Africa covering the period 1965–2014.

Recently, the paradox has emerged even in those studies that find the existence of nonlinearity 
explained by the U-shaped relationship (Brei et al., 2018; Cihak & Sahay, 2020; De la Cuesta- 
González et al., 2020), as well as the others that find the inverted U-shape (Destek et al., 2020). 
Özcan, (2020) studied the impact of financial development on income inequality in a panel of 
emerging markets using panel co-integration. Their finding confirms that financial development 
has no significant effect on income inequality for the panel group. Their finding contradicts those 
studies that believe in the G-J hypothesis (Bolarinwa & Akinlo, 2021; Cihak & Sahay, 2020; Destek 
et al., 2020; Hassan & Meyer, 2020; De la Cuesta-González et al., 2020; Matsuyama, 2000; Rehman 
et al., 2008), inequality-narrowing (Galor & Zeira, 1993; Banerjee & Newman, 1993; Beck et al.,  
2007; Sehrawat and Giri, 2016; De Haan and Sturm, 2017) and inequality-widening (Mookherjee & 
Ray, 2003; Hamori & Hashiguchi, 2012; Altunbaş & John Thornton, 2019; Özcan, 2020)

Hassan and Meyer (2020) studied the nonlinear impact of the finance-inequality nexus in South 
Africa over the period 1970–2018 using the ARDL bounds testing technique. Their discovery 
contradicts the G-J hypothesis, but confirms our belief in a U-shaped relationship between these 
variables.

Recently, Séraphin and Cyrille (2022) studied the impact of financial development on income 
inequality in the Ivory Coast over the period 1986–2016. The findings revealed that the G-J curve 
does not hold for the Ivory Coast, as the findings found the financial development to be inequality 
narrowing (Galor & Zeira, 1993; Banerjee & Newman, 1993; Mookherjee & Ray, 2003; Beck et al.,  
2007; Sehrawat and Giri, 2016; De Haan and Sturm, 2017). The argument was taken further by 
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Mbona (2022), who has done the same study in a panel of 120 countries using the GMM, covering 
the period 2004 to 2019. Their findings conveyed two measures of findings, as they documented 
that increased access to financial services reduces income inequality in both linear and nonlinear 
models. While financial-sector depth narrows income inequality in the linear model, the nonlinear 
model reveals that the too-much-finance hypothesis holds, as the results confirm a U-shaped 
relationship with income inequality.

2.2.2. Effects of conventional monetary policy on inequality
According to the existing empirical literature on the distributional impact of conventional mone
tary policy (CMP), an unexpected increase in interest rates increases income inequality. Romer and 
Romer (1999), the first study to look into the impact of the CMP on poverty, found that an 
expansionary monetary policy temporarily alleviates poverty, but only through low inflation and 
stable output. Mumtaz and Theophilopoulou (2017) used the SVAR model to study the subject 
matter for the United Kingdom from 1969 to 2012. Their discovery demonstrates that contrac
tionary monetary policy shocks increase earnings, income, and consumption inequality and con
tribute to its fluctuation. They point out a policy of quantitative easing as one of the contributors to 
the increasing inequality during the Great Recession. Furceri et al. (2018) supported their findings 
by studying the same topic in a panel of 32 advanced and emerging economies from 1990–2013. 
In their approach, they altered short-term interest rates in response to unexpected changes in 
growth and inflation news. El Herradi and Leroy (2019) used data from 12 advanced economies 
between 1920 and 2015 and the Panel VAR approach to provide additional support to existing 
studies that believe CMP improves income. Apanisile (2021) documented contradictory results in 
the case of Nigeria, where they used the Dynamic Stochastic General Equilibrium approach to 
study the expected and unexpected shock of conventional monetary policy on income inequality. 
The findings show that both anticipated and unanticipated shocks have the same effect on income 
inequality, namely to reduce income inequality in the country.

2.2.3. Effects of unconventional monetary policy on inequality
After reviewing the empirical literature on the subject, we discovered that the distribution mechan
isms of a UMP are even more intricate. Rather than interest rates, the UMP is determined by the 
size of the central bank’s balance sheet. These types of policies frequently inflate the prices of 
financial assets, which are typically held by the wealthy rather than the poor, potentially increasing 
inequality. The existing literature on this topic is diverse. Some studies establish that the UMP is the 
main determinant of income and wealth inequality (Davtyan, 2016; Evgenidis & Apostolos 
Fasianos, 2021; Israel & Latsos, 2019; Rupprecht, 2020), while others find it to have 
a distributional effect (Casiraghi et al., 2018; Guerello, 2018; Lenza and Slacalek, 2019). 
Furthermore, we have found that the literature has created two strands, indicating that UMP 
impacts income and wealth inequality through different channels. The first strand, formed by 
a group of studies, argues that accommodative UMP helps to establish a more equitable income 
distribution through the savings redistribution and earnings heterogeneity channels (Heathcote 
et al., 2010; Casiraghi et al., 2018; Guerello, 2018; Lenza and Slacalek, 2019), while the second 
strand believes that these policies will increase income and wealth inequality via the portfolio, 
income-composition and financial segmentation channels (Albert et al., 2019; Amaral, 2017; 
Mumtaz & Theophilopoulou, 2017; Taghizadeh-Hesary et al., 2018). These strands have produced 
contradictory results, with the first believing in a negative paradigm and the second believing in 
a positive paradigm.

3. Research methods and data adopted for this study
This study adopted data covering the period from 1990–2019. However, as the study aimed to 
investigate the non-linear dynamics of financial inequality in an unconventional monetary policy 
regime in African countries, a conventional monetary policy regime (1990–1999) and an unconven
tional monetary policy regime (2000–2019) were adopted. The time period of our data is divided 
following the adoption of the UMP. We define the period of the prudential policy regime as starting 
from 2000 onwards, based on the availability of data, while from 1999 backwards it is classified as the 
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period of the non-prudential policy regime. Variables that were suggested in the literature as 
explaining the relationship between economic development and income inequality were utilized. 
The Gini coefficient was used as a proxy for income inequality (GINI) and private credit, which is 
a claim against the private sector by financial intermediaries, as a proxy for financial development 
(FD). We then controlled for unconventional monetary policy instances by including three channels: 
earning heterogeneity, income composition, and portfolio composition channels. To capture the 
earning heterogeneity, the study adopted the unemployment rate (UNMPUN), while the equity 
index (EQUIUNC) was used to capture the income composition channel. For the portfolio composition 
channel, we adopted the house price index (HPIUNC) following Alves and Silva (2020), as it was 
confirmed in the literature to be the significant variable in understanding the interaction between 
monetary policy and income inequality. For most households, real estate accounts for a significant 
part of their portfolio, mainly low-income households that own their own house. However, from an 
aggregate perspective, portfolio rebalancing can occur only if there is an additional supply of risky 
securities. Therefore, controlling such a factor (i.e. newly-issued securities) is significant for this study. 
However, based on data availability, the author adopted the house price index to capture the portfolio 
composition channel. We further included fiscal policy instances through government expenditure 
(GE) (captured by government spending as a percentage of GDP) in our model with the aim of 
capturing the impact of these instruments on income inequality, given the fact that the government 
is used as a tool to trigger output, which then leads to high growth and high employment while 
simultaneously decreasing inequality. Based on the argument of production, investment (GGFCE) is 
included because increased capital investment requires some goods to be produced that are not 
immediately consumed, but instead are used to produce other goods, such as capital goods that lead 
to an increase in economic growth, which will then decrease inequality. Lastly, real GDP per capita as 
a proxy of economic development (ECO), trade openness (OPEN) and inflation (INFL) was included as 
well in the model. For the robustness model, we adopted domestic credit to the private sector as 
a share of GDP to measure financial development (FDD; Rajan & Zingales, 2003b). The variables were 
extracted from SWIID (Solt, 2020) and World Development Indicators (2021). The unit-root test was 
not appropriate for this study as it deals with monotonic data and does not require integration or 
cointegration. The analysis of these studies was carried out using R-studio, Version 4.0.5.

3.1. Panel smooth transition regression (PSTR) model
To examine the non-linear effect of the finance-inequality relationship, the PSTR model developed 
by González et al. (2017) was used. The simplest case of the PSTR model, with two extreme 
regimes in a single transition function for illustrating the threshold effect of financial development 
(FDit; ) on income inequality (GiniitÞ; is the following: 

Giniit ¼ μi þ λt þ β0FDit þ β1FDit � g qit; γ; cð Þ þ β2Mit þ β3Zit þ uit (1) 

where i ¼ 1; . . . ;N;andt ¼ 1; . . . ; T indicate a cross-section and the time dimensions of the panel, 
respectively. Whereas,μi and λt imply the fixed individual and time effects, correspondingly, Mit 

denote the monetary policy instance in the model, Zit is the vector of control variables, and the 
errors term are denoted by εit. Following González et al. (2017), the transition function in the 
logistic form g qit; γ; cð Þ is a continuous function of the transition variable qit bounded between 0 
and 1 and defined as: 

g qit; γ; cð Þ ¼ 1þ exp � γ
Ym

j¼1
qit � cjð Þ

0

@

1

A

0

@

1

A

� 1

with γ > 0 and c1 � c2 � . . . cm (2) 

In (3) ; cj ¼ ðc1; . . . ; cm)’ is an m dimensional vector of threshold parameters, where the slope 
parameter denoted by γ controls the smoothness of the transitions. Moreover, γ>0andc1< . . . <cm 

are restrictions imposed for identification purposes. In practice, for m ¼ 1orm ¼ 2, there are one or 
two thresholds of economic development around which their impact on income inequality is 
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nonlinearError! Reference source not found., respectively. This nonlinear impact is represented by 
a continuum of parameters between the extreme regimes. For m ¼ 2, the transition function has 
a minimum of c1 þ c2ð Þ=2 and reaches a value of 1 for both low and high values of qit. Therefore, if 
γ tends towards infinity, the model becomes a three-regime threshold model. However, it is 
reduced to a homogenous or linear fixed-effects panel regression when the transition function 
becomes constant, i.e., when γ tends towards 0.

Before estimating Equation (1), González et al. (2005) emphasized the need for a homogeneity 
or specification test. This test will determine whether the PSTR model is appropriate for asses
sing the impact of economic development on income inequality. To be more explicit, it allows 
the researcher to choose between using a linear model and a non-linear model to estimate 
Equation (1). Finally, we evaluate the correlation between financial development and income 
inequality using the Difference Generalized Method of Moments (Difference GMM; Arellano & 
Bond, 1991; Blundell & Bond, 1998). We adopted the Difference GMM because we wanted to 
remove the problem of the individual effect. In these techniques, we generated the squared 
term of financial development to capture the non-linear form of finance inequality in African 
economies. The dependent variable is further included in the GMM estimator as a lagged 
explanatory variable. This estimation approach is utilized since the financial development vari
able has an endogeneity problem, as the expansion of income inequality may have an effect on 
the level of financial growth. Furthermore, for some of our control variables, the idea of double 
causation cannot be ruled out. Finally, the GMM estimator has two types of instruments: the 
external instrument and the internal instrument. It has been argued in the literature that 
internal instruments are recommended for the GMM system, compared to external instruments. 
This is because choosing an external instrument for the GMM is the most difficult part of the 
estimation. The internal instruments are instruments for the data the researcher is working 
with, such as the lagged values of the regressors. We took advantage of the ability to build 
instruments internally for the current study. Endogenous variables were, therefore, instrumen
ted by their lagged values. In a nutshell, this means that the instrument of this analysis must 
come from within. We also estimated Equation (3), which, in order to account for nonlinearity, 
includes interaction terms: 

Giniit ¼ αi þ λt þ β0EDit þ β1EDit
2 þ β2Mit þ β3Zit þ uit (3) 

Equation (3) incorporates an interaction with a quadratic component to evaluate the non-linear 
influence of the transition variable, which is financial development. With the addition of an 
interaction term, it is possible to see if the marginal effect of financial development differs at 
greater levels of this variable. The other variables of Equation (3) are defined as in Equation (1).

We extended Equation (3) into a dynamic model by introducing a lagged term of income 
inequality based on the static model to avoid biased estimates due to the omission of other 
important explanatory variables, as shown in Equation (4). In this study, the dynamic panel models 
are estimated using differential GMM: 

Giniit ¼ �ΔGiniit� 1 þ Δαi þ Δλt þ Δβ0FDit þ Δβ1FDit
2
þ Δβ2Mit þ Δβ3Zit þ Δuit (4) 

4. Empirical results of the study
The descriptive statistics for the various variables are provided in the Appendix (Table 1). Before 
estimating the PSTR model, the PSTR goes through three stages: finding the appropriate transition 
variable among all the candidate variables; testing the linearity; and finding the sequence for selecting 
the order m of the transition function using the LM-type test, with the proposed WCB and WB serving as 
robustness checks. The outcomes of the three steps are provided individually in the following sections.
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4.1. The results of the transition variable, homogeneity test and selection of the order m of 
the PSTR
In our model, we included all variables (FD, EQUIUNC, UNMPUNC, HPIUNC, GGFCE, OPEN, GE, ECO, 
and INFL) as candidates in identifying the appropriate transition variable following González et al. 
(2017). The result is presented in Table 1 for all the stages of the PSTR. The first section of Table 1 
shows the results of the appropriate transition in the panel regression of financial development 
and income inequality. The results show that both the p-values of the LMX-test (4.896e-17) and 
LMF-test (2.998e-8) signify DF as the most suitable choice of transition variable for this study, as 
the p-values are smaller compared to other included candidate variables.

The results of the homogeneity test are then reported in the second section of Table I. The 
author generates the F-statistics and p-values of both LMx (5.798e-34) and LMF (2.768e-07) to test 
the null hypothesis of linearity, while the proposed WCB (0.00) and WB (0.00) are robustness 
checks. Both the p-values of LMχ and LMF indicate the rejection of the null hypothesis of linearity, 
confirming that there is indeed nonlinearity between financial development and income inequality 
in selected African countries. This was further supported by WB and WCB, signifying that non
linearity remains between financial development and income inequality. The homogeneity results 
support studies documented by Koçak and Uzay (2019), Nguyen et al. (2019), Adams and Klobodu 
(2019), Cihak and Sahay (2020), De la Cuesta-González et al. (2020), Destek et al. (2020), Hassan 
and Meyer (2020), and Bolarinwa and Akinlo (2021).

Lastly, the third section of Table 1 reports the results of the sequence for choosing order m in 
PSTR.1 The results reject H0 as the p-value of both the LMF 0:76ð Þ and LMX 0:56ð Þ when m ¼ 1 
indicating that, when DFit� 1 is selected as best transition variable, the model has one regime 
which separates the low level from the high level of financial development. This concludes that the 
model has two regimes with one transition, and rejects m = 2; H�02 and m = 3; H�03. Conversely, the 
results of the LMF and LMx were evaluated using the WCB and WB, in the following section 
following Teräsvirta (1994).

4.2. Model evaluation and the estimated threshold of the PSTR model
This section reports the results of the model evaluation and the estimated threshold of the PSTR. 
After estimating the baseline model, following Eitrheim and Teräsvirta (1996), we first evaluated 
the reliability of selecting the order m ¼ 1 as the best transition variable for this model, using two 
classes of the misspecification tests: Parameter Constancy (PC) and No Remaining Nonlinearity 
(NRN; González et al., 2017). Table 2 presents the results of the PC, NRN, and the estimated 
threshold. The first section of Table 2 reports the results of the PC. The p-value of the LMF and 
LMχ for parameter constancy show that the parameters are constant, while the second section of 
Table 2 shows the results of both the WB and WCB tests that take heteroskedasticity as well as 
possible within-cluster dependence into account, suggesting that the estimated model with one 
transition is adequate. Lastly, the third section of Table 2 contains the results of the estimated 
threshold for the baseline and robustness model.

The results show that the estimated financial development threshold is 21.90% of GDP in the 
unconventional monetary policy regime, while in the conventional monetary policy regime it is 
15.30% of GDP; and for the robustness model it is 20.13% of GDP. Hence, the first regime, i.e. when 
the level of financial development is below the value of 21.90% as a share of GDP, reduces the level 
of inequality. However, when financial development is above the threshold of between 20% and 
21% as a share of GDP, it increases income inequality. The mean of domestic credit to the private 
sector (FD) was calculated to get a clear picture of which countries are at the lower/higher end of 
the Greenwood and Jovanovic hypothesis of financial development and economic growth

Figure 1 illustrates that African countries, with the exception of South Africa, Mauritius and 
Kenya, are at the lower end of financial development. These three countries are found to have 
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a mean of FD (147%, 91%, and 35%, respectively) (2000–2019). There are various dynamics that 
may cause these countries to be at the lower end of the Greenwood and Jovanovic curve, such as 
high levels of unemployment or inequality, as Zungu and Greyling (2021). Another factor that could 
be considered is the implementation of policies that do not benefit the people in terms of 
improving their standard of living. Per-capita income has been shown to be a good predictor of 
an institution’s overall development and complexity.
4.3. Empirical results of the PSTR
The results of the baseline model rely on the PSTR, which is a lag of a two-regimes model as well as the 
GMM with one lag in supporting the PSTR model as reported in Table 3. There is a contradiction in the 
results reported from Model I, the unconventional monetary policy regime, with the results reported in 
Model II, the conventional monetary policy regime. The results of the baseline model (PSTR) in model 
I indicate that financial development reduces income inequality, measured by β0j, and it is significant, 
while in model II it shows that financial development increases inequality. Furthermore, the finding is 
supported by the results of the S-GMM. A strong nonlinearity is reported between the two variables, as 
the results in Table 1 confirm the homogeneity between the variables by rejecting the hull hypothesis 
of linearity. Therefore, the results of the homogeneity test allow the estimation of the study to 
generate the coefficient (β1j) that captures the nonlinear component, which is found to be positive 
and highly significant during the period of UMP, is negative and statistically significant in the period of 
CMP. This is further supported by the results of the GMM model.

ZAF
MU

S
KEN TGO BDI SEN BFA MLI

MD
G

NGA SDN GAB TZA SWZ
CM
R

BEN
RW
A

UGA COG COD
BW
A

Mean of FD 166 92.9 39.3 25.3 23.5 23 15.8 15.7 15.6 15.5 14.9 15 14.2 12.5 12.7 12.8 12.8 11.4 4.94 3.86 -23

Threshold 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6 19.6

-30

20

70

120

170

FD
 %

 o
f G

D
P

The Mean of Financial Development and the Threshold
Figure 1. The mean private 
credit, which is a claim against 
the private sector by financial 
intermediaries and the esti
mated threshold. Note: The 
value of private credit is 
expressed as a percentage. 
Source: Author’s calculation 
based on WDI (2022) data.

Table 2. Results of the linearity test

Model I:Baseline Model I:Baseline
Model III: 

Robustness
Model IV: 

Robustness
Parameter Constancy test

LMF 6.384 (3.238e-09) 4.940 (2.857e-19) 2.121 (4.993e-04) 8.005(3.220–10)

LMχ 82.44 (4.973e-13) 90.29 (4.973e-20) 61.30 (2.443e-15) 99.50(1.191e-15)

No Remaining Nonlinearity

WB 1(p-value) 1(p-value) 1(p-value) 1(p-value)

WCB 1(p-value) 1(p-value) 1(p-value) 1(p-value)

Results of the Estimated Threshold model

c 21.90*** (2.40) 10.30** (3.20) 20.13** (3.90) 13.88***(1.66)

γð Þ 12.00*** (0.07) 9.87*** (1.57) 15.03***(2.00) 11.90***(1.76)

Note: The dependent variable is the income inequality. All variables (Gini. DF, EQUIUNC, UNMPUNC, HPIUNC, GGFCE, 
OPEN, GE, ECO, and INFL) were included as candidates for identifying the appropriate transition variable using the LM- 
type test. The p-v are the p-values, and the Fs denotes the F-statistic. 
Source: Author’s calculation based on World Development Indicators, 2021) data 
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β0j þ β1j, as the financial development variable varies from low to high. The change between 
these extreme regimes occurs around the associated endogenous location parameter c. When 
comparing the conventional policy regime with the unconventional policy regime across all the 
estimation tools, the authors find that the financial-inequality relationship is triggered by the 
unconventional monetary policy as the impact is dissimilar. The magnitude coefficient of DF in 
the unconventional policy regime when the financial system starts to develop has a massive 
impact compared to its impact on the conventional monetary policy regime. When financial 
development is far above the threshold, however, the FD still has a massive impact on the 
common man in the unconventional policy regime period when compared to the conventional 
policy regime period. Focusing on our model of interest, the magnitude below the threshold is 5.11 
and 2.02, while it is 2.50 and 1.40 above the threshold, respectively. The findings of this study 
emerged with a strong contribution to the existing literature, as this is the first study to attempt to 
understand the nonlinear dynamic impact of financial development on income inequality in 
common subjects in the unconventional monetary policy regime, and further try to understand 
how this policy framework triggered the subject matter. The results show that integrating these 
policies into both regimes may cause the level of income inequality to improve. This finding is 
consistent with previous empirical studies that demonstrated a substantial positive and negative 
effect of financial development on income inequality, such as Brei et al. (2018), Cihak and Sahay 
(2020), De la Cuesta-González et al. (2020), and Mbona (2022). The findings contradict those that 
documented the existence of the G-J hypothesis (Ang, 2010; Kim & Lin, 2011; Tan & Law, 2012; 
Park & Shin, 2017; Younsi and Bechtini, 2018; Brei et al., 2018; Nguyen et al., 2019; Martin & Sahay,  
2020; Alves & Silva, 2020).

The possible logic behind the negative relationships between financial development and income 
inequality in African countries could be financial market imperfections resulting in limited compe
tition and restrictive access. The empirical finding shows that the more finance access improves, 
the more it narrows the level of income, up until it reaches the optimal point, estimated at 21.90 % 
of GDP, since inequality narrowing is believed to open doors for the poor to get access to financial 
services. The concept is that the impact accrues in the presence of an imperfect credit-market, as 
well as indivisibilities in human capital (investment). Thus, an improvement in the credit market, 
due to an expansion in the number of agents in the economy, unlocks more funds to invest in 
human capital. Hence, an increase in capital investment automatically reduces the level of income 
inequality. The possible logic behind the positive impact beyond the optimal level is based on the 
concept of the inequality-widening hypothesis. The concept is that as finance improves, going 
beyond a certain threshold (21.90 as a percentage of GDP), it widens inequality discrepancies by 
benefiting the rich at the expense of the poor. This happens when institutions are feeble and 
financial systems channel money to the upper class, as well as to those who are well-connected, 
who will be able to offer collateral and who will, in all probability, repay the loan. Thus, as the 
financial sector progresses, the poor will be neglected with regard to loans because they are 
unable to provide collateral, and then the upper class will continue to benefit from the financial 
sector. The development of the financial sector is also unable to stop the migration of the poor 
from rural to urban areas. Furthermore, it is unable to support the poor in starting new businesses 
and investing in education. The current propensity might be reinforced if the rich are able to 
prevent new firms from getting access to finance.

Following Zungu and Greyling (2022), we included the unconventional monetary policy channels 
in our financial-inequality system to find out how these channels have impacted the common man 
in African countries. The results show that all channels: earnings heterogeneity (unemployment 
rate (UNMPUN)), income composition (equity index (EQUIUNC)), and portfolio composition (house 
price index (HPIUNC)) contribute to high income inequality in both regimes. These results were 
further supported by the GMM estimates. The economic intuition behind the positive impact of 
UMP, through earning heterogeneity on income inequality, could reflect that unemployment 
appears to be the most important cause of increased earnings, as a contractionary monetary 
policy of increases in official interest rates leads to an increase in unemployment which then 
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pushes up income inequality. These results support the results reported by Hohberger et al. (2020) 
for the Euro Area, and Zungu and Greyling (2022) for emerging markets. The possible reason for 
the positive impact of the UMP on income inequality through the portfolio composition channel is 
that this channel is related to the fact that a fall in interest rates impacts households’ asset 
holdings. Low-income households have more cash to satisfy their daily obligations than high- 
income households, who may save far more. In this situation the UMP, through the portfolio 
channel, may raise inequality as financial assets rise. Furthermore, our findings support the 
findings reported by Domanski et al. (2016) for some countries in the Eurozone, and Dolado 
et al. (2021) for the US.

The fiscal instance, through government expenditure (GE) by means of unconventional policy, 
has a statistically significant impact, showing that below the threshold of FD it decreases inequal
ity, while in the high regime beyond the threshold it improves inequality. Even the estimates of the 
GM support the positive effect of government expenditure on income inequality. The results are in 
line with the finding reported by Sidek (2021) in a panel of 122 countries with 91 and 31 countries 
categorized as developing and developed countries.

Investment (GGFCE) has a statistically positive impact on income inequality in both regimes of 
financial development. However, in the high regime it becomes statistically insignificant. The 
findings support the argument made by Ryo et al. (2005) and Zungu et al. (2020) that a shift 
relies on capital-intensive technology, with the aim of increasing production due to an increase in 
the level of financial infrastructure, pushing up the level of income inequality. Trade openness 
(OPEN) has a statistically negative impact on income inequality in the low regime of financial 
development, while in the high regime it is positive and statistically insignificant. The logic behind 
this is that trade openness in emerging and developing economies tends to benefit the relative 
income shares of the very poor, but not necessarily all the poor. Trade openness increased income 

Table 4. Finance-Inequality: robustness and sensitivity checks model
Model III: Development 
Inequality (2003–2019)

Model IV: Development 
Inequality (1990–1999)

PSTR Gini = − 3.91FDD** + 3.98 
EQUIUNC** +1.87UNMPUNC*** + 
2.45HPIUNC** − 4.00GE*** + 
2.11GGFCE** − 3.16ECO*** − 
1.40INFL*[15.03γ***, 21,13C**] + 
1.88FDD***− 2.76EQUIUNC** 
+0.567UNMPUNC** + 
3.00HPIUNC*** + 2.98GE** + 
0.82GGFCE** +2.00ECO*** 
+0.99INFL*)

Gini = 1.99FDD** −2.71GE** + 
2.04GGFCE** − 2.57ECO** + 
1.00INFL*[11.90γ***, 13,88C***] − 
2.22FDD** + 1.09GE** + 
1.56GGFCE**+ 3.00ECO*** + 
0.20INFL**

Model V: Development Inequality 
(2003–2019)

Model VI: Development Inequality 
(1990–1999)

GMM Gini = −2.40FDD** +1.89 FDD2** + 
1.40 EQUIUNC** +3.00UNMPUNC** 
+ 1.09HPIUNC*** − 2.00GE*** − 
0.80GGFCE** − 2.16ECO*** + 
0.10INFL**

Gini = 1.57FDD** − 0.54 FDD2** − 
3.78GE** + 2.00GGFCE − 1.45ECO** 
− 0.04INFL

AR(1): p-value (0.01) AR(2): p-value 
(0.554) 
Countries: 19

AR(1): p-value (0.019) AR(2): 
p-value (0.686) 
Countries:19

The***/**/* denote levels of significance at 1%, 5% and 10%, respectively. Source: Author’s calculation results 
based on SWIID data (Solt, 2020; World Development Indicators, 2021). We adopted the domestic credit to the 
private sector as a share of GDP to measure financial development. For our difference GMM, we set the number of 
lags to 1 for yearly differences in our yearly data, and we further cut our time period for the unconventional 
policy regime to start from 2003–2019 in order to comply with the conditions of the GMM that T should not be 
greater than N. We further removed two countries that were found to have a high mean of private credit, as 
shown in section 4.2, figure 1. 
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inequality in most advanced economies, with outliers driving the effect. The results are in line with 
the findings documented by Fukuda (2017) and Dorn et al. (2021).

Economic development captured by GDP per capita (GDPPC) has a statistically negative impact 
on income inequality in the low regime of financial development, while in the high regime it has 
a positive impact. The logic behind this is well explained in the studies documented by Wahiba and 
Weriemmi (2014), Jauch and Watzka (2016), and Zungu et al. (2022). In their paper, they further 
stress that there is a critical argument behind whether government expenditure plays a major role 
in decreasing/increasing income inequality: as they point out, the study by Tanzi (1974) argues 
that government expenditure not only may do nothing towards reducing income inequality, but 
may even worsen it (Zungu & Greyling, 2021). Finally, inflation (INFL) has a positive and statistically 
significant impact on income inequality in high regimes, but in the low regime below the threshold, 
it becomes statistically insignificant. The argument is that upper-class households have more 
access to financial instruments that can hedge their exposure to inflation, while the poor have 
limited access to such instruments and instead hold more cash (Erosa & Ventura, 2002; Hamori & 
Hashiguchi, 2012). Similar conclusions were drawn by Chen and Kinkyo (2016).

4.4. Robustness check and sensitivity analysis
Figure 1 in Section 4.2, shows that South Africa and Mauritius are the countries with a high mean in 
financial development compared to all other countries included in the system. This may sometimes raise 
the issue of outliers in the model. We then decided to remove these two countries from our model for 
robustness and sensitivity. Again, we decided to adopt the domestic credit to the private sector as a share 
of GDP to measure financial development, since this variable is probably the most important banking 
development measure, because it reflects the extent to which firms have the opportunity to obtain bank 
finance. According to Rajan and Zingales (2003b), private credit has the information on where entrepre
neurs or companies with sound projects can obtain finance. The main aim of adopting this variable is to 
trace whether financial inequality depends on the variable used to measure financial development. The 
variables have the same definition as defined in the baseline methodology. For our difference GMM, we 
set the number of lags to one for yearly differences in our yearly data, and we further cut our time period 
to start from 2003–2019 in order to comply with the conditions of the GMM that T should not be greater 
than N. In this section, we offer further evidence of the robustness of these results. The results of the 
robustness checks are reported in Table 4 for all the adopted models in the main methodology. Again, all 
the testing procedures for these models were followed.

We also checked the sensitivity of our findings against the mean by removing two countries that were 
found to have a high mean of private credit, which is a claim against the private sector by financial 
intermediaries. This helps us find out whether the results reported in the baseline methodology were 
sensitive to the countries included and whether they were further affected by countries with a high mean 
of private credit. The estimation results demonstrated that the non-linear effect of financial development 
on income inequality was not sensitive to the financial development measurement and countries 
included in the model. Indeed, the findings were very similar to those initially obtained.

5. Conclusion and policy recommendations
The theoretical and empirical literature is marked by a controversy surrounding the relationship 
between financial development and income inequality. This paper aims to overcome these incon
clusive results by examining this subject, focusing on the unconventional monetary policy period 
and comparing it to the conventional monetary period in African economies—in a nutshell, we aim 
to examine whether there is a role played by these policy frameworks in the finance-inequality 
relationship in African countries. This study estimated the panel data using panel smooth transi
tion regression and the system generalise method of moments, to investigate the impact of 
financial development on income inequality in the adopted countries.

The estimation results strongly support the presence of nonlinearities in the relationship between 
financial development and income inequality in Africa. Our findings show that, in the case of African 
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economies, there are two extreme regimes where financial development has a different impact on 
income inequality, depending on the level of financial development.

First, below the threshold of 21.90% as a share of GDP, a low level of financial development is found to 
be income distributive due to financial market imperfections and indivisibilities in human capital (invest
ment), resulting in limited competition and restrictive access, which then opens doors for the poor to get 
access to financial services. Second, above the estimated threshold, the high level of financial develop
ment is found to improve income inequality. This is driven by the fact that when the level of finance is 
high, it benefits the rich at the expense of the poor. This happens when institutions are feeble and 
financial systems channel money to the upper class, as well as to those who are well-connected, who will 
be able to offer collateral and who will, in all probability, repay the loan. These findings were found to be 
not sensitive to the methodology used and control variables adopted, as we obtained the same results 
using the GMM estimator methods, even if we removed South Africa and Mauritius from the system.

However, for the conventional monetary policy regime, we reported different results compared 
to those reported for the unconventional policy regime. Thirdly, these results show that the 
unconventional monetary policy triggered the financial inequality system. This is further supported 
by the coefficient sign of the included measures of unconventional monetary policy channels.

We further document that an increase in investment increases the level of income inequality in both 
policy regimes (the unconventional and conventional monetary policy regimes). This could reflect the 
fact that a shift relies on capital-intensive technology with the aim of increasing production due to an 
increase in the level of financial infrastructure, pushing up the level of income inequality. Government 
expenditure, trade openness and economic development were found to be income distribution below the 
threshold, but income-improving beyond the threshold. Inflation was found to be inequality-improving 
during the unconventional policy regime, but inequality-narrowing during the conventional policy 
regime. From a policy standpoint, our findings have a variety of policy implications. Firstly, the presence 
of a financial development threshold calls into question the efficacy of distribution policies and financial 
development with regard to reducing inequality. Secondly, countries that are just below the threshold 
value are encouraged to work on policies that promote financial inclusion and branch financial develop
ment in order to mobilize more funds, projects, and resources with the best chance of maximization, 
thereby supporting economic growth and economic development and reducing income inequality and 
poverty. Thirdly, our findings alert the reserve bank to the fact that the unconventional policy program 
seems to achieve its mission at the expense of income inequality. We propose that future research 
investigates financial inclusion in the system, and also covers the current problem that has arisen 
between the unconventional monetary policy regime and the conventional monetary policy regime. 
This will be a significant contribution. Further research will also necessitate the use of a different variables 
to measure income inequality. New studies will need to include variables that aim to control government 
effectiveness. The study’s limitations evolved into the issue of data availability as well as the inclusion of 
financial inclusion variables.
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fails, m ¼ 1 will be selected as default (Teräsvirta,  
1994).
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