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ABSTRACT

THE IMPACT OF MONETARY POLICY ON INCOME
INEQUALITY IN ADVANCED AND EMERGING ECONOMIES

YASMINAKHON KHASANOVA

This paper studies the effect of monetary policy on income inequality in eleven
advanced and eleven emerging economies using quarterly data from 2005Q1 to 2021Q3
to estimate an Autoregressive Distributed Lag (ARDL) model for each country. The
main purpose is to explore whether monetary policy affects income inequality
differently in advanced and emerging economies. Depending on whether all the
variables in a model are stationary at level, a stationary ARDL or long-run ARDL
model is estimated. The top ten percent income share is used as the indicator of income
inequality and the monetary policy rate is used as a proxy for the monetary policy
conduct. Additionally, the inflation rate, unemployment rate, and the Total Share Price
Index are included as the explanatory variables to capture the four theoretical
transmission mechanism channels: portfolio composition, earnings heterogeneity,
financial segmentation, and income composition channels. Each model also includes
the interaction term between inflation and unemployment and squared values of each
independent variable, which are used to identify the inequality-maximizing or
minimizing values of the monetary policy rate, inflation, unemployment, and Total
Share Price Index (in its logarithmic form). Partial derivation technique is employed to
achieve this. The findings yield mixed results, with six of the eleven emerging
economies and eight of the eleven advanced economies facing inequality-decreasing
effect of a contractionary monetary policy. The results for each country were consistent

with the theory, except for Germany and South Africa.

Keywords: Monetary Policy, Income Inequality, Advanced Economies, Emerging
Economies



oz
GELISMIS VE GELISMEKTE OLAN EKONOMILERDE PARA
POLITIKASININ GELIR ESITSIZLIGINE ETKIiSI

YASMINAKHON KHASANOVA

Bu ¢alisma, her ilke i¢in bir Otoregresif Dagitilmis Gecikme (ARDL) modeli tahmin
etmek i¢in 2005Q1'den 2021Q3'e kadar olan ii¢ aylik verileri kullanarak on bir gelismis
ve on bir ylikselen ekonomide para politikasinin gelir esitsizligi izerindeki etkisini
incelemektedir. Temel amag, para politikasinin gelismis ve gelismekte olan
ekonomilerde gelir esitsizligini farkl sekilde etkileyip etkilemedigini arastirmaktir. Bir
modeldeki tiim degiskenlerin diizeyde duragan olup olmadigina bagh olarak duragan
bir ARDL veya uzun donemli bir ARDL modeli tahmin edilir. Gelir esitsizliginin
gostergesi olarak ilk yiizde onluk gelir pay1, para politikas: davranisinin gostergesi
olarak da para politikasi faizi kullanilmaktadir. Ek olarak, dort teorik aktarim
mekanizmasi kanalini (portfoy bilesimi, kazang heterojenligi, finansal béliimlendirme
ve gelir bilesimi kanallar1) yakalamak i¢in agiklayici degiskenler olarak enflasyon
orani, igsizlik oran1 ve Toplam Hisse Senedi Fiyat Endeksi dahil edilmistir. Her model
ayrica enflasyon ve issizlik arasindaki etkilesim terimini ve para politikasi faiz oran,
enflasyon, issizlik ve Toplam Hisse Senedi Fiyat Endeksi'nin (logaritmik bi¢im). Bunu
basarmak i¢in kismi tiiretme teknigi kullanilir. Bulgular, on bir gelismekte olan
ekonomiden altis1 ve on bir gelismis ekonomiden sekizinin daraltici bir para
politikasinin esitsizligi azaltici etkisiyle kars1 karsiya kaldigi karisik sonuglar veriyor.

Almanya ve Giliney Afrika hari¢ her iilke i¢in sonuglar teori ile tutarliydi.

Anahtar Kelimeler: Para Politikasi, Gelir Esitsizligi, Gelismis Ekonomiler,
Gelismekte Olan Ekonomiler



PREFACE

This study aims to fill in the gap in the relatively young empirical literature regarding
the effect of monetary policy on income inequality. Using a separate time series
analysis for each country, this study aims to explore whether monetary policy's effect
on income inequality differs for advanced and emerging economies. In addition, this
study aims to contribute to the existing empirical literature by identifying the
theoretical transmission channels that are valid for each country. The secondary aim of
this study is to identify inequality-maximizing or minimizing values of the explanatory
variables (monetary policy rate, inflation, unemployment, and the Total Share Price

Index) in the case of each country with the usage of the partial derivation technique.

The author would like to express her special gratitude to her advisor, Dog. Dr. Yasin
Baris Altayligil for all the support and guidance in the course of writing and editing this
work. The author is equally grateful to all her instructors for providing invaluable tools

and knowledge that proved to be crucial in completing this thesis.
YASMINAKHON KHASANOVA
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INTRODUCTION

Global inequality is a major issue that has attracted the attention of stakeholders such as
policymakers, academic researchers, and civil society organizations. From an economic
perspective, concerns regarding identifying the causes of and curbing economic
inequality have been on the rise. Increasing globalization and famous works such as
“Capital in the 21% Century” (Piketty and Goldhammer, 2014) have attracted worldwide
attention to the topic of inequality. Moreover, the field of Economics requires a solid
understanding of the relationship between inequality and financial development. Thus,
the concept of inequality and the thorough identification of its determinants are crucial
for the study of Economics (Roine et al., 2009).

Although central banks around the world have been disregarding the distributional effect
of their policies, prioritizing other monetary policy targets, the relatively young empirical
literature has identified the causal effect of monetary policy on economic inequality in
general and income inequality in particular. Nevertheless, there are mixed findings for
different countries. The theoretical literature on this topic has identified five theoretical
transmission channels, through which monetary policy can affect wealth and income
inequality. These channels go in opposite directions and thus suggest a controversy
regarding the effect of an expansionary monetary policy on inequality. On the one hand,
three of these channels, namely income composition, financial segmentation, and
portfolio composition channels, show that an expansionary monetary policy exacerbates
(increases) inequality. On the other hand, the other two channels, namely savings
redistribution and earnings heterogeneity channels, show that an expansionary monetary
policy reduces inequality. Considering the different directions of the theoretical channels
and mixed findings of the empirical literature on this topic, additional research on

different countries is required to resolve this controversy.

This study aims to explore whether the effect of monetary policy on income inequality is
different for advanced and emerging economies. In addition, this study aims to contribute
to the existing empirical literature by identifying the values of the explanatory variables
at which inequality is minimized or maximized. Namely, an Autoregressive Distributed
Lag (ARDL) model, along with the Bound Test, is employed to study the effect in each

country, using the top 10 percent income share as the indicator of income inequality,



monetary policy rate, inflation, unemployment, and the Total Share Price Index, along
with the squared form of each variable and the interaction term between inflation and
unemployment. To the author’s knowledge, there are no studies that attempted to
discover whether the effect of monetary policy on inequality is different in emerging and
advanced economies. The most closely related work is the study conducted by Omar and
Richter (2021), which analyzed the effect of monetary policy on income inequality using
sample data for nine countries at different stages of development. However, Omar and
Richter (2021) did not include variables other than the monetary policy rate, which could
have better captured the theoretical transmission channels, and did not attempt to discover

the values of the independent variables at which inequality is minimized or maximized.

This paper is structured as follows. Chapter 1 provides a literature review on economic
inequality, its measurement, theories related to it, and empirical findings on the
determinants of inequality in different countries. Moreover, chapter 1 describes the
theoretical transmission channels through which monetary policy can affect inequality,
along with the empirical findings on this topic. Chapter 2 describes the data and empirical
methodology, including the specification of the data and its sources, data transformation,
all the necessary steps for the ARDL-Bound Test methodology, and the partial derivation
method to identify the values of regressors that minimize or maximize inequality.
Chapter 3 provides empirical results from the analysis of each country. Finally,
Conclusion and Policy Recommendations provides a conclusion, suggestions for policy

makers, and possible limitations of the study.



CHAPTER ONE
LITERATURE REVIEW

This chapter provides a literature review, which includes the concept of economic
inequality and its measurements (sections 1.1-1.2), a brief survey of theories of inequality
(section 1.3), dynamics of inequality (section 1.4), the main determinants of inequality
as identified by the empirical literature (section 1.5), the five theoretical channels through
which the conduct of monetary policy can affect inequality (section 1.6 and its
subsections), and a non-exhaustive survey of the empirical literature on this topic (section
1.7)

1.1. Economic Inequality

According to Sen (1992), ‘‘Equality in what is seen as the ‘base’ is invoked for a reasoned
defense of the resulting inequalities in the far-flung 'peripheries.”” This implies that
supporting equality in one field can lead to justifying inequality in some other field
(Napari, 2019). To illustrate, McKay (2002) defines inequality as the disparities in living
standards across a population. Napari (2019) points out that such definitions are based
on the outcome because they choose the outcome of a distribution as the evaluative space

of inequality, irrespective of the actual distribution.

Economic inequality is defined as inequality in economic resources and opportunities,
which leads to some individuals having a better quality of life than others. Economic
inequality is a broad topic that can be narrowed to the analysis of disparities in wealth,
income, consumption, and employment opportunities (Napari, 2019). There are different
definitions of economic inequality, and this can be zeroed down to normative judgments
regarding what economic arrangement improves social welfare (Sen & Foster, 1997). It
has been noted by Sen (1992) that different variables such as income, wealth,
consumption, and opportunities can be used to evaluate interpersonal inequalities. Napari
(2019), in turn, notes that the plurality of variables that can be used to measure inequality
makes it difficult to decide on a suitable perspective, and it is essential to select a

particular focal point in analyzing inequality (Napari, 2019).

1.2. Measurements of Economic Inequality

Although it is intuitive to think that the analysis of inequality should focus on disparities

in opportunities because they result in inequality in outcomes, outcome-based definitions



are still worth studying (Napari, 2019). Attanasio and Pistaferri (2016), Lise and Seitz
(2011), and Aguiar and Bills (2015) studied consumption, which is included in the

outcome-based definitions of inequality.

It has been noted by Attanasio and Pistaferri (2016) that, in comparison to income and
wealth, consumption complies with the economic notion of utility. Since welfare is
measured via utility, consumption is a rational choice as a benchmark in evaluating

economic inequality (Attanasio & Pistaferri, 2016).

However, other definitions of inequality are resource-based and select wealth and income
variables as the focal points in studying inequality (Napari, 2019). Most researchers use
income inequality in analyzing inequality, although it is not devoid of limitations.
Namely, it has been identified as an inappropriate measure in detecting the true disparities
in living standards (Slesnick, 2001). According to Attanasio and Pistaferri (2016), if at
any given time the consumption distribution is narrower than that of income, or if
consumption evolves more smoothly than income, a researcher analyzing inequality

should make a clear distinction between income and consumption.

Following Napari (2019), who has selected income inequality in analyzing the effects of
monetary policy on inequality in Ghana, this study uses income inequality in the analysis.
Napari (2019) argues that high-income individuals tend to have high rates of saving and
can increase their stock of wealth, so income inequality frequently leads to wealth
inequality. Income and wealth inequality then result in consumption inequality (Napari,
2019).

1.3.  Theories of Inequality

The theory of Kuznets (1955) is one of the most controversial theories of inequality.
Kuznets attempted to describe the long-term changes in income distribution and explain
what caused these changes. It was argued that inequality degrees vary with the stages of
development: inequality is low at an early stage of development, it subsequently
increases as the economy becomes more developed, and finally falls as the economy
reaches a high level of development in terms of higher income and/or economic
advancement. Kuznets’ thesis was that as the economy is developing, the upper class
with higher volumes of savings enjoys a lot of investment opportunities, so the upper

class has a disproportionate benefit from the economic expansion. However, as the



economy reaches an elevated level of development, inequality decreases due to the

relative scarcity of labor and the entrenchment of the welfare state (Kuznets, 1995).

As mentioned before, the Kuznets hypothesis is controversial and has been disproven by
substantial research, which showed rising inequality in developed countries. Studies by
Deininger and Squire (1998), Bruno, Ravallion, and Squire (1996), and Ram (1997) have
disproven Kuznets’s ideas. Nevertheless, Barro (2000) showed that Kuznets’s hypothesis
is empirically sound given that other factors affecting income inequality are held

constant.

It has been proposed by Piketty (2014) that inequality does not tend to decrease in the
long run because capital returns always exceed economic growth in the long run, which

leads to the disproportionately higher income of capital owners.

Milanovic (2016) shows that, from 1850 to 1980, inequality in the U.S and the U.K
complies with Kuznets’s hypothesis, but the figures after 1980 are consistent with

Piketty’s proposition.

Durlauf (1996) proposed that economic status is transmitted across generations, leading
to persistent income inequality. More specifically, parents’ choice of the neighborhood
to live in affects their children’s conditional probability distribution of income, and this

enforces a strong neighborhood-wide feedback loop.

1.4, Dynamics of Inequality

It was discovered by Alvaredo et. al., (2018) that inequality varies worldwide: the Middle
East has the highest and Europe has the lowest income inequalities. Pinkovskiy and Sala-
i-Martin (2009) found that income inequality on a global scale decreased between 1970
and 2006. In line with that, Lakner and Milanovic (2016) found a marginal reduction in
global income inequality from 72.2 in 1988 to 70.5 in 2008. Based on the benchmark
years of 1988, 1993, 1998, 2003, and 2008, Lakner and Milanovic (2016) discovered that
inequality in China and India has increased, while that of the Middle East and the Post-

Soviet States has fallen.

As Russia transited from a state socialist system to a capitalist market economy, its
economic inequality, namely wealth and income disparities, increased. Earlier studies
analyzed inequality in Russia during the transition (Commander, Tolstopiatenko, and
Yemtsov, 1997; Denisova, 2007; Flemming and Micklewright, 2000). Studies that



followed the transition and focused on economic growth from 2000 to 2008 include
Gorodnichenko, Peter and Stolyarov (2010) and Lukiyanova and Oshchepkov (2012). It
was discovered that although inequality rose sharply during the transition in the 1990s, it

fell during the period of economic growth.

Gorodnichenko, Peter and Stolyarov (2010) found that the economic growth (2000 to
2008), mainly due to the constant rise in oil prices, resulted in a disproportionate benefit

for low-income households.

Neef (2020) analyzed the evolution of income inequality in Ryssia using the updated
Distributional National Accounts series on the WID. The author describes the main
developments of national income growth and income concentration for Russia from 1980
to 2019 and compares them to the developments in Eastern Europe. Three main findings
were pointed out. Firstly, Russia's national income per adult has been growing
exceptionally slowly since the late 2000s. Secondly, the transformations in the 1990s
have resulted in Russia having a more polarized income distribution than Europe.
Thirdly, although low-income earners have disproportionately benefitted from the
economic growth in the last decade, the long-run analysis since 1989 still shows
disproportionate income increases for the top 10% (Neef, 2020). It was stressed by Neef
(2020) that “better data quality and transparency are highly needed to improve the
precision of inequality estimates for the Russian Federation and to enable a more in-depth

inequality analysis” (Neef, 2020).

Ukhova (2014) points out that the Russian government has started to make attempts to
address high inequality, focusing on regional economic development and redistributive
transfers to low-income and vulnerable regions and people. However, without addressing
labor market challenges, realizing the redistributive potential of the tax system and public
services, improving anti-discrimination legislation, and addressing the problems of
corruption and an inequitable law enforcement system, the fight against inequality in
contemporary Russia is unlikely to succeed (Ukhova, 2014). It is also stressed in Ukhova
(2014) that, along with anti-corruption and anti-discrimination policies, fiscal policy
must be used to decrease market income inequalities and as a source of additional revenue
for social spending. According to the analysis of 2014, Russia’s tax system had virtually
no redistributive effect with its flat income tax of 13 percent. Moreover, it could also be

argued that in its current state — with a 40 percent rate of tax evasion and extortionate



illicit financial outflows (comparable only to China) — this system exacerbates the

problem of income inequality instead of solving it (Ukhova, 2014).

Dorofeev (2021) showed that Russian income inequality is lower than the world average,
but the structure of the Russian household income distribution stands out by an extreme
concentration of national income in the hands of the top 1%. Using Rosstat’s database,
the author pointed out that the level of income inequality in Russia increased sharply after
the collapse of the USSR and kept increasing until 2008, after which the level of income

inequality began a steady decline (Dorofeev, 2021).

It was found by Vylkova (2021) that the level of income inequality in the Russian
Federation is higher than in the European countries and lower than in the BRICS
countries; the gap between the richest one percent and the middle class in Russia is the

largest in the world, while there is no extreme poverty (Vylkova, 2021).

1.5. Determinants of Inequality

The causes and influences of economic inequality have attracted the attention of
researchers. The findings vary with countries and region-specific features but on a broad
scale, it has been found that economic growth, education, technology, level of
globalization, unemployment, tax system, population size, and potentially monetary
policy, whose effects on income inequality have been recently discovered, influence

economic inequality.

Using the data from twenty-five high-income OECD countries, Tridico (2017) found that
financialization, retrenchment of the welfare state, weakening of trade unions, and
deepening of labor flexibility are the main causes of increasing inequality (Tridico,
2017). In the analysis of inequality in Turkey, Duman (2008) identified educational
opportunities and access to schooling as factors affecting income inequality. In their
analysis of the effect of Foreign Direct Investment (FDI) on income inequality in Turkey
from 1970 to 2008, Ucal, Haug, and Bilgin (2016) found that FDI affects inequality both
in the short run and in the long run, while Gross Domestic Product (GDP) growth, gross
domestic capital formation, population growth, and literacy have negligible effects on

inequality.

Cloninger (2016) used data from 53 relatively developed economies across various

continents and found that 77% of the change in inequality is affected by the mean age of



the population, percentage of GDP devoted to investment in capital goods, percentage of
the population engaged in agriculture, economic growth, unemployment, and taxes as a
percentage of GDP. Although the study has not been published, it leaves a gap of about
23 % of unexplained variation in inequality.

It was concluded by Bobkov, Vakhtina and Simonova (2016) that inequality in Russia is

triggered by a rent-seeking behavior of major market players and a regressive tax system.

The study of wage inequality by Calvo, Lopez-Calva and Posadas (2015) concluded that

the type of employment and returns to employment determine wage inequality.

Lisina and Van Kerm, (2022) examined the reasons for the observed changes in income
inequality and poverty in Russia over the period 1994-to 2015 and found that changes in
market returns, earnings, and pensions, are the main drivers of changes in income
distribution. Falling inequality and poverty result from the decrease in the dispersion of
earnings and an increase in pensions at the lower part of the income distribution (Lisina
and Van Kerm, 2022).

1.6. Theoretical Transmission Mechanisms

Given the complex concept of money, theories of monetary policy are intricate. Monetary
policy is succinctly defined by Wong and Chong (2014) as the regulation and
manipulation of money to achieve some desired economic goals. Central banks are the
key monetary authorities responsible for regulating and manipulating money in the
economy. Monetary policy is almost universally considered to be one of the main
instruments that can affect the economy. Various theories attempt to uncover the
relationship between monetary policy and key macroeconomic variables such as
inflation, employment, aggregate demand, or output. Goodhart (1989) points out that the
key aim of monetary policy is to maintain price stability by decreasing the rate of growth
to align with the potential rate of real economic growth. It is also noted by Yellen (1996)
that although price stability is the most common aim of monetary policy, there are other

complementary aims such as output stability or growth.

Studies like Heshmati and Kim (2013) emphasized the effects of fiscal policy on income
inequality, but the empirical literature on the distributional effects of monetary policy is
relatively young and has identified opposing magnitudes and directions. Galbraith (1998)
points out that due to the key aim of monetary policy on maintaining price stability i.e.,



reducing inflation, the resulting high interest rates caused recessions, which in turn led
to high unemployment rates and increased inequality. However, Bernanke (2015) argues
that due to the ambiguous nature of the distributional effects of monetary policy,
monetary authorities should not refrain from their key responsibility of maintaining price
stability (Bernanke, 2015). Bernanke (2015) stresses that other policies are better
equipped to promote equality. Amaral (2017) argues that there are channels through
which monetary policy can influence inequality to the extent that household
characteristics—Ilike age, type of income, and portfolio composition—are correlated with

income or wealth levels and interact with monetary policy changes (Amaral, 2017).

Coibion et. al (2017) described five theoretical transmission channels through which the
conduct of monetary policy can affect inequality. These channels are elaborated in
subsections 1.6.1 t0 1.6.5.

1.6.1. Income Composition Channel

Households tend to have different primary sources of income, which can result in
heterogeneous effects of monetary policy. Labor earnings are the most common sources
of income for households at the bottom of the income distribution, whereas wealthier
households tend to have a larger share of the business, financial, or transfer income. The
conduct of monetary policy has heterogeneous effects on different households because it
influences these sources of income differently. For instance, in the event of an
expansionary monetary shock, business income, such as profits and interest income,
tends to increase more than labor earnings due to the increase in asset prices. This can
result in wealthier households disproportionately benefitting from economic expansion,

and such a mechanism may lead to an increase in income and consumption inequality.

1.6.2. Financial Segmentation Channel

The financial segmentation channel is the second channel that may have inequality-
increasing effects in the event of monetary expansion. The idea is that different
households have different degrees of access to financial markets, and monetary policy
tends to impact financial markets before impacting inflation and the real economy. Thus,
following a monetary expansion, active participants in financial markets benefit more
than those unconnected to financial markets. Similarly, households who are actively

trading in financial markets can take precautions to prevent any negative effects monetary



policy can have on them before those who are unconnected to financial markets. Since
agents who are connected to financial markets tend to be at the top of the income
distribution, an expansionary monetary policy can contribute to a rise in inequality and

redistribution of wealth.

1.6.3. Portfolio Composition Channel

If low-income households tend to hold more currency than high-income households, who
usually hold most of their wealth in other financial assets, inflation caused by an
expansionary monetary policy will result in a transfer from low-income households to
high-income households, leading to a rise in inequality. This mechanism is a form of a

regressive consumption tax.

1.6.4. Savings Redistribution Channel

An expansionary policy can reduce income inequality through the savings redistribution
channel. An unexpected increase in inflation associated with an expansionary monetary
shock can benefit borrowers and hurt savers because it will lower the real value of debts,
as pointed out by Doepke and Schneider (2006). Because high-income households tend
to be savers while lower-income households tend to be borrowers, this mechanism leads

to the disproportionate benefit of low-income households via decreased debt payments.

1.6.5. Earnings Heterogeneity Channel

The earnings heterogeneity channel works in the same direction as the savings
redistribution channel. As has been mentioned before, some monetary authorities have
full employment as a complementary goal. However, the effects of monetary policy on
employment and earnings are different for low- and high-income households. For
example, as has been shown by Heathcote, Perri, and Violante (2010), the earnings of
richer individuals are usually affected by hourly wages. Lower-income groups are
affected by hours worked and the unemployment rate. Thus, a policy rate cut that lowers
unemployment in the short run tends to disproportionally benefit low-income

households, thus, reducing income inequality.
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1.7. Empirical Evidence on the Transmission Mechanism

This subsection provides a non-exhaustive survey of the relatively young empirical
literature regarding the distributional impacts of monetary policy. The studies have

yielded conflicting findings, differing in the direction and magnitude of the effects.

Considering a model of heterogeneous households in terms of their income, status, and
wealth, Gornemann, Kuester, and Nakajima (2012) attempted to capture the earnings and
income composition channels. It was found that inequality is worsened by a
contractionary monetary policy shock. More specifically, a contractionary monetary
policy hurts the unemployed the most because it tends to prolong their unemployment

spell, as firms reduce labor demand.

In their study of the impact of monetary policy on income inequality in the United States,
United Kingdom, Russia, Germany, France, Greece, China, South Africa, and Chile,
Omar and Richter (2021) conducted a quantitative econometric analysis. To represent the
conduct of monetary policy, the short-term interest rate in a quarterly form from the
OECD database was utilized. For income share, the top 10 percent income share data
from the WID website was used. Since the data on income was only available in the
annual form, the cubic conversion method was performed to disaggregate the data into a
quarterly series. For each country, a choice was made between two econometric models:
ARDL and Error Correction Model (ECM), depending on whether the time series were
cointegrated. The time series for the U.S, U.K, France, Russia, and South Africa were
cointegrated, so the ECM was employed for these countries. On the other hand, the time
series for the rest of the countries-Germany, China, Chile, and Greece- were not
cointegrated, so the ARDL model was appropriate. It was found that monetary policy
affects income distribution, not only in the short run but also in the long run. A
contractionary monetary policy lowers inequality in the U.S, Germany, U.K, France,
South Africa, China, and Russia. This result suggests that the dominant theoretical
channels for these countries are the portfolio composition and income composition
channel The results were different for Greece and Chile- a contractionary monetary
policy increases inequality because the dominating channels in these countries are

savings redistribution and earnings heterogeneity. (Omar and Richter, 2021).

Lenza and Slacalek (2018) studied the effects of quantitative easing on the income and

wealth of individual euro area households, using a multi-country Vector Autoregressive
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(VAR) model of the four largest euro area countries. The model included key variables
affecting household income and wealth, such as the unemployment rate, wages, interest
rates, house prices, and stock prices. The aggregate effects of quantitative easing were
distributed across the individual households using a reduced-form simulation on
microdata from the Household Finance and Consumption Survey, capturing the income
composition, the portfolio composition, and the earnings heterogeneity channels of
transmission. It was found that the earnings heterogeneity channel plays a key role:
quantitative easing compresses the income distribution since many households with
lower incomes become employed. In contrast, monetary policy has only negligible
effects on wealth inequality. The authors conclude that while monetary policy is not the
main cause of inequality in the long run (for which other factors, such as globalization or
progressivity of the tax system are more important), also due to the likely temporary
nature of its effects, Quantitative Easing (QE) substantially contributed to support

vulnerable households (Lenza and Slacalek, 2018).

A study by Coibion et al. (2017) assessed the effects of monetary policy shocks on
consumption and income inequality in the U.S. by using three different measures of
inequality (the Gini index, the cross-sectional standard deviation, and the difference
between the 90th and 10th percentiles) for data spanning 1980Q1 to 2008Q4. The Gini
coefficient was constructed from U.S. quarterly household-level data based on the
Consumer Expenditure Survey (CEX), and the authors estimated the Impulse Response
Functions (IRFs) of Gini to be a one percentage point contractionary shock to the federal
funds rate. It was observed that there was a rise in the inequality coefficient of 1.5
percentage points occurring about 18 months after the shock. The authors concluded that
monetary policy has a statistically significant effect on income and labor earnings, with
consumption and overall expenditure inequality being even more responsive to monetary
policy shocks. These results support the continued development of models with
heterogeneity across households which are suitable for monetary policy analysis
(Coibion et al., 2017).

Mumtaz and Theophilopoulou (2016) assessed whether monetary policy shocks
contributed to the increase in earnings, income, and consumption inequality in the U.K
from 1969 to 2012. The authors used two common measures of inequality: the Gini

coefficient of levels and the cross-sectional standard deviation of log levels which
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removes zero values thus reducing sensitivity to outliers. Using the Structural Vector
Autoregressive Model (SVAR), to study whether monetary policy shocks played a
significant role in determining the level of inequality in the pre and post 1993 period, the

benchmark estimation of the form in equation 1.1 was used.

Ze=c+ X0 By Zej + (1.1)

In equation 1.1, (z, = E,Y,), Where E, is the quarterly inequality measure of focus and
Y, is a matrix of quarterly GDP, CPI, short-term interest rates, and the effective exchange
rate. Contractionary monetary policy was found to result in deterioration in earnings,
consumption, and income inequality. It was estimated that, at the one-year horizon, a
contractionary shock that raises the short-term rate by 100 basis points is associated with
an increase in the income and wage Gini coefficients by 3—10%, which is in line with the
findings by Coibion et al. (2017). The increase in the Gini coefficient observed between
1980Q1 and 1990Q1 amounted to 20%. (Mumtaz and Theophilopoulou, 2017).

Using a measure of unanticipated changes in policy rates for a panel of 32 advanced and
emerging market countries over the period 1990-to 2013, Furceri, Loungani, and
Zdzienicka (2018) assessed the effect of monetary policy shocks on income inequality.
The authors estimated IRFs of the form in equation 1.2 directly from local projections of
Jorda (2015).

Yok — Yik = off + 0K + BKMP, + 18X + £F, (1.2)

In equation 1.2, Y is the log of the income inequality measure, «; is the country fixed
effects, v, is the time fixed effects, MP is the monetary policy shock, and X is a control
matrix that includes the lagged monetary policy shocks and lagged inequality measures.
Expansionary monetary policy was found to reduce inequality, and more specifically,
using unexpected changes in monetary policy rates that are orthogonal to innovations in
economic activity, it was found that an unexpected decrease of 100 basis points in the
policy rate reduces inequality by about 1% percent in the short term and by about 2%
percent in the medium term. The effect is also economically significant, given the high
persistence and limited variation in the Gini coefficient-the magnitude of the medium-
term effect is approximately equivalent to a standard deviation of the change in the Gini
coefficient (2.4 percent) in the sample. The effect, however, varies over time, depending
on the type of shocks (contractionary versus expansionary monetary policy) and the state

of the business cycle, and across countries depending on the initial level of inequality and

13



share of labor income. The effect is larger for positive monetary policy shocks, especially
during expansions. According to the cross-country comparison, the effect is larger in
countries with higher labor share of income and smaller redistribution policies. Finally,
while an unexpected increase in policy rates increases inequality, changes in policy rates
driven by an increase in growth are associated with lower inequality. (Furceri, Loungani,
and Zdzienicka , 2018).

A paper by Samarina and Nguyen (2019) investigates how expansionary monetary policy
affects income inequality in 10 euro-area countries over the period 1999-2014. They
estimated a panel VVector Autoregressive with Exogeneous Variable (VARX) model with
an exogenous euro area monetary policy shock identified by a Proxy-SVAR framework.
The analysis distinguished between two distributional channels — macroeconomic and
financial — through which monetary easing may have opposite effects on income
inequality. Monetary expansion stimulates output, job creation, and wage growth,
benefiting low and middle-income households and reducing income inequality. At the
same time, lower interest rates lead to higher asset prices and capital returns; this may
increase income inequality by making rich households better off. The macroeconomic
channel was captured by wages and employment, while the financial channel was by
asset prices and returns. To examine these channels, the authors analyze PVARX IRFs
of income inequality and channel variables to an expansionary monetary policy shock.
As the data on income inequality are annual while all other variables are quarterly, mixed-
frequency data techniques were applied. It was found that expansionary monetary policy
in the euro area reduces income inequality, especially in the periphery countries. The
macroeconomic channel leads to these equalizing effects: monetary easing reduces
income inequality by raising wages and employment. However, there is some indication
that the financial channel, through higher asset prices and returns due to monetary easing,
may weaken the equalizing effect of expansionary monetary policy. Moreover, the results
indicate that the impact of monetary policy on income inequality is mainly propagated
through the general equilibrium effects on economic activity, labor earnings, and
employment. Changes in asset prices affect only a small fraction of households at the
upper end of the income distribution, which has a negligible impact on the whole income
distribution. The financial channel is more likely to have wealth rather than income
effects through changes in the value of assets and liabilities in households’ balance

sheets. (Samarina and Nguyen, 2019).
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A paper by Davtyan (2016) analyzes the distributional effect of monetary policy in the
U.S, using the data that covers the whole income distribution, including the top one
percent. A cointegrating relation was found among real output, prices, the federal funds
rate, and the Gini index of income inequality. Consequently, Vector Error Correction
(VECR) model was used for the analysis of the relationship. To identify a monetary
policy shock, the paper employs contemporaneous identification with ex-ante identified
monetary policy shocks and log run identification. In particular, the VAR methodology
is applied to identify monetary policy shock. The obtained results indicate that a
contractionary monetary policy shock decreases the Gini index of income inequality up

to 0.4 percentage points (Davtyan, 2016).

Villarreal (2014) estimated monetary policy shocks for the period 1995Q1 to 2012Q4
using Mexico Labor Force Survey data to empirically investigate the nature of the
relationship between monetary policy and household income inequality in Mexico. First,
the author estimated a reduced form VAR as in equation 1.3 and then inverted the

coefficient matrix to compute the impulse response functions.

Yerr = BL)Ye + upsy 1.3)
Yt'=[Ay, inf, i, Ae] is a vector of GDP growth (Ay), inflation (inf), interest rate (i), and
the exchange rate variations (Ae). S(L) is a lag polynomial of order p, and ut is the
covariance matrix of innovations. The response of household’s income inequality, and
its components, to monetary policy shocks, indicate that unanticipated increases in the
nominal interest rate are correlated with a reduction of household income inequality in
the short run and that the effect dissipates over a two-year horizon. Thus, contractionary
monetary policy (if unanticipated) is correlated with a reduction in income inequality
(Villareal, 2014).

A study by Kulp (2020) analyzes the effects of conventional (CMP) and unconventional
monetary policy (UMP) on income inequality in post-reunification Germany. An ARDL
model is estimated via Ordinary Least Squares (OLS), where the policy rate set by the
Bundesbank and the main refinancing operations set by the European Central Bank
(ECB) after its establishment in 1998 enter the regressions as the measure of CMP, while
UMP is proxied with the yield of the 10-year German government bond. Income
inequality is captured with an annual Gini coefficient based on the German Socio-

Economic Panel (SOEP). After linearly interpolating the Gini coefficient to generate
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quarterly values, the regressions are run over the sample period from 1991Q1 to 2018Q1.
The analysis finds that contractionary conventional monetary policy is inequality-
increasing. Other things equal, a one-percentage-point increase in the policy rate set by
the central bank leads to a rise in the Gini coefficient of 0.002% after one year. This
suggests that CMP affects inequality through the savings redistribution channel. That is,
a policy rate cut induces inflation which in turn reduces inequality due to the reduction
of the value of debt payments of borrowers and cash deposits of savers. On the other
hand, a one-percentage-point increase in the yield of the 10-year German government
bond (contractionary UMP shock) is associated with a decrease in the Gini coefficient of
0.004% after four quarters. This indicates that a fall in the 10-year German government
bond resulting from QE has an inequality-increasing impact, suggesting that in the case
of Germany, QE mainly benefitted high-income individuals more likely to be active in
financial markets through its positive effect on capital income and increased asset prices
(Kulp, 2020).

A paper by Napari (2019) investigates the impact monetary policy has on income
inequality in a financially underdeveloped developing country, Ghana, using the income
Gini for the period 2002Q1 to 2013Q4 and the monetary policy rate for the same period.
Also, inflation rate, foreign exchange rate, financial development index, and GDP growth
are used to control their impact on inequality that may be ascribed to monetary policy.
The analysis employs baseline and robustness check estimations, regarding the causality
of monetary policy and income inequality. The baseline estimation employed a VECR
model, and the robustness check estimation employed the IRFs by local projections
methodology which is robust to misspecification. From the IRFs by local projections,
which is the preferred model, it is concluded that contractionary monetary policy leads
to an increase in income inequality in Ghana marginally. The findings appear to confirm

Romer and Romer’s (1999) savings redistribution hypothesis (Napari, 2019).

Dolado, Motyovszki, and Pappa (2018) used a New Keynesian model with capital-skKill
complementarity (CSC) in the production function and asymmetric search and matching
(SAM) frictions in the labor market between high and low-skilled workers. The main
result is that an unexpected monetary easing increases earnings inequality by raising the
relative income share of highly skilled workers. Disentangling the effects of different
sources of heterogeneity, it was found that the interaction of CSC and SAM asymmetry

is crucial in delivering this result. In effect, while the increase in labor demand induced
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by an unexpected cut in interest rates leads to larger wage increases for high-skilled
workers with smaller matching frictions (SAM-asymmetry channel), the increase in
capital demand amplifies this wage divergence due to these workers being more
complementary to capital than substitutable unskilled ones are (CSC channel). These
findings are not qualitatively specific to monetary policy shocks but turn out to be similar
for any other type of shock which stimulates aggregate demand, although to a lesser
degree. The reason is that an unexpected easing of monetary policy stimulates
investment, while, say, an unexpected expansionary fiscal shock crowds it out. These
results are robust to including wage rigidities (Dolado, Motyovszki, and Pappa, 2018)

An empirical study by Romer and Romer (1999), which is the oldest paper on this topic,
explored the influence of monetary policy on poverty and inequality both over the
business cycle in the U.S and over the long run in a large sample of countries, namely a
sample of 76 countries from 1980 to 1990. It was found that there are important links
between monetary policy and the well-being of the poor in both the short run and the
long run, but the short-run and long-run relationships go in opposite directions. An
expansionary monetary policy aimed at rapid output growth is associated with improved
conditions for the poor in the short run, but a prudent monetary policy aimed at low
inflation and steady output growth is associated with enhanced well-being of the poor in
the long run (Romer and Romer, 1999). However, as argued by Kulp (2020), since the
authors do not use the tools available to central banks as the measures of monetary
policies but instead macroeconomic indicators that, according to Romer and Romer
(1999), monetary policy affects most in the long run, namely average inflation, and
aggregate demand variability. The interpretation of these findings requires caution
because the results are based on correlation, which does not necessarily imply causation.
Therefore, the possibility of an Omitted Variable Bias (OVB) is present in this case, since
average inflation and aggregate demand volatility are not solely determined by monetary

policy actions (Kulp, 2020).

Williamson (2005) investigated the effects of monetary policy on prices, output,
consumption, and employment, considering a monetary model of heterogeneous
households. This model aimed to show the heterogeneous effects of the conduct of
monetary policy on households. The key assumption was that there is only one asset, fiat
money, and the central bank intervenes by making money transfers to households. These

transfers are received by some households, and not by others. A key feature of the model
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is that, in each period, exchange occurs between members of households who received
the transfer and members of households who do not. The model showed that in the event
of an expansionary monetary policy, monetary injection is disproportionately
advantageous to some households. The other households do not receive the advantage

but end up incurring the cost of inflation (Williamson, 2005).

Overall, it is evident that empirical literature, based on research on different countries,
yields mixed results. Table 1.1 provides a simplified summary of empirical studies on
the effect of monetary policy on inequality, as described in greater detail above. It is
apparent that most of the studies have applied a VAR-VECM approach as well as the
IRFs by local linear projections of Jorda (2005), and only the studies of Kulp (2020) and
Omar and Richter (2021) have used the ARDL framework.

Table 1.1 Summary of Empirical Studies

Study Country Period Method

Contractionary monetary policy leads to a reduction in inequality

Villarreal (2014) Mexico 1995Q1-2012Q4  Reduced form VAR, Impulse Responses
by local projections of Jorda (2005)

Davtyan (2017) u.s. 1983-2012 VECR
Dolado, Motyovszki, and U.S. 1979M1- New Keynesian SAM frictions
Pappa (2021) 2016M6
Omar and Richter, (2021) U.S., U.K, Russia, Germany, Different for ARDL and ECM
France, China, and South Africa each country

Contractionary monetary policy leads to an increase in inequality

Lenza and Slacalek (2018) France, Germany, Italy, and Spain 1999Q1-2016Q4 = Bayesian multi-country VAR, local linear
projection method of Jorda (2005)

Coibion et al. (2017) United States 1980Q1-2008Q4 | Various regression froms, local linear
projection method of Jorda (2005)

Mumtaz and | United States 1969Q1-2012Q1  Structural VAR

Theophilopoulou (2016)

Furceri, Loungani, and 32 advanced and emerging market = 1990-2013 Local linear projection method of Jorda

Zdzienicka (2018) economies (2005)

Samarina and Nguyen (2019) = 10 euro-area countries 1999-2014 panel VARX, local linear projection
method of Jorda (2005)

Kulp (2020) Germany 1991Q1-2018Q1 = ARDL

Napari (2019) Ghana 2002Q1-2013Q4  VAR/VEC, Jorda (2005)’s impulse
responses by local linear projections

Romer and Romer (1999) 70 countries 1969-94 Linear regressions

Omar and Richter (2021) Greece and Chile Different for ARDL

each country
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CHAPTER TWO
DATA AND EMPIRICAL METHODOLOGY

This chapter specifies the countries, the variables, and the model to be used for each
country (section 2.1), describes the data and its sources (section 2.2), the transformation
of the data (section 2.3). Additionally, section 2.4 and its subsections explain the
methodology of Unit Root tests to be employed, and Section 2.5 describes the ARDL-
Bounds Test approach. Finally, section 2.6 explains the partial derivation technique used

to identify the values of the independent variables that minimize or maximize inequality.

2.1. Countries, Variables, and General Model

This section specifies the countries, variables, and the general model to be used in the
analysis. This study employs a time series analysis to explore the effect of monetary
policy on income inequality in twenty-two different economies, using sample data from
2005Q1 to 2021Q3. The twenty-two countries to be studied have been separated into two
groups consisting of eleven countries each, namely emerging and advanced economies.
Economy groupings from IMF’s Fiscal Monitor were used to identify the advanced and
emerging economies (Fiscal Monitor, April 2021). Due to issues of data availability for
some countries, especially for emerging economies, only eleven countries could be
studied from each group. The emerging economies to be studied include Brazil, Chile,
China, Colombia, Hungary, Indonesia, Mexico, Poland, Russia, South Africa, and
Turkey. The advanced economies to be studied include Australia, Finland, France,
Germany, Iceland, Japan, Norway, Spain, Switzerland, the United Kingdom, and the
United States.

The top 10 percent income share is modeled as a function of lags of itself, the current and
lagged values of monetary policy rate (key rate), inflation, unemployment rate, and the
Total Share Price Index, along with the interaction term between inflation and
unemployment, and the squared forms of each explanatory variable. The rate of
unemployment, inflation and the Total Share Price Index are selected following authors
like Coibion et al. (2017), Mumtaz and Theophilopoulou (2017), Kulp (2020), Villareal
(2014), and Napari (2019), who included these variables to avoid the omitted variable
bias, since they can affect income inequality, too. However, in this study, the main
purpose of including the rate of unemployment, inflation and Total Share Price Index is

to capture the portfolio composition channel through inflation, the financial segmentation
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and income composition channels through the Total Share Price Index, and the earnings
heterogeneity channel through unemployment. The savings redistribution channel could
not be explored by this study due to the unavailability of a suitable variable representing
the real value of debt payments by the households for each country. The interaction term
between inflation and unemployment is used to control the possible correlation between
the two variables. The squared values of the independent variables, in turn, are used in
the final stage of the analysis to identify the values at which the dependent variable is
maximized or minimized. The functional form of the general model is specified in

equation 2.1.

Topl0 =

f (toplOt_i, keyrate,_;, cpi,_;, unemp,_;, share,_;, int keyrate?, cpi?, unemp?, share2) (2.1)

Cpiynemp’

where the top 10 percent income share and its lags are represented by topl0 and
top10,_;, the current and lagged monetary policy rate by keyrate,_;, the current and
lagged percentage change in Consumer Price Index by cpi;_;, the current and lagged
unemployment rate by unemp,_;, and the current and lagged Total Share Price Index by

share,_;. Additionally, int » represents the interaction term between inflation and

CPiunem
unemployment, and keyrate?, cpi?, unemp?, and share? represent the squared forms

of each related variable.

2.2. Data and Data Sources

This section describes the data, its description, sources, and the frequency at which the
data was derived for each country. This information is presented in Tables 2.1-2.7. The
data sources used by this study include World Inequality Dataset (WID), International
Financial Statistics (IFS) dataset by International Monetary Fund (IMF), Federal Reserve
(FED) Bank of Atlanta, International Labor Organization (ILO), the website of
Bundesbank, and Federal Reserve Economic Data (FRED). It is important to note that in
the case of Indonesia, the monetary policy rate data did not have the values for the first
two quarters of 2005, so the sampling period had to be reduced from the common
2005Q1-2021Q3 to 2005Q3-2021Q3.
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Table 2.1 Data and Data Sources for Australia, Chile, Colombia, Hungary, Iceland,

Mexico, Norway, Poland, Russia, South Africa, Switzerland, Turkey, and the US

Variable Description Representation =~ Data Frequency = Data Points
Source
Top 10 percent Pre-tax national income share held by the p90p100 = Top10 WID Annual 2005-2021
income share group
Monetary policy rate ~ Monetary Policy-Related Interest Rate, Percent per | keyrate IFS Quarterly 2005Q1-
Annum 2021Q3
Unemployment Unemployment rate, percent unemp IFS Quarterly 2005Q1-
2021Q3
Consumer Price = Consumer Price Index, All items, Percentage & cpi IFS Quarterly 2005Q1-
Index (CPI) change, Corresponding period previous year, 2021Q3
Percent
Total Share Price = Total Share Prices for all Shares: Index share FRED Quarterly 2005Q1-
Index 2021Q3
Table 2.2 Data and Data Sources for Brazil
Variable Description Representation = Data Frequency | Data Points
Source
Top 10% income = Pre-tax national income share held by the p90p100 = Topl10 WID Annual 2005-2021
share group
Monetary policy rate =~ Monetary Policy-Related Interest Rate, Percent per = keyrate IFS Quarterly 2005Q1-
Annum 2021Q3
Unemployment Unemployment rate, percent unemp ILO Annual 2005-2021
Consumer Price  Consumer Price Index, All items, Percentage @ cpi IFS Quarterly 2005Q1-
Index (CPI) change, Corresponding period previous year, 2021Q3
Percent
Total Share Price = Total Share Prices for all Shares share FRED Quarterly 2005Q1-
Index 2021Q3
Table 2.3 Data and Data Sources for China
Variable Description Representation =~ Data Frequency | Data Points
Source
Top 10% income  Pre-tax national income share held by the p90p100 = Topl0 WID Annual 2005-2021
share group
Monetary policy rate | 7-day reposition rate keyrate Atlanta Quarterly | 2005Q1-
FED 2021Q3
Unemployment Unemployment rate, percent unemp ILO Annual 2005-2021
Consumer Price = Consumer Price Index, All items, Percentage cpi FRED Quarterly 2005Q1-
Index (CPI) change, Corresponding period previous year, 2021Q3
Percent
Total Share Price = Total Share Prices for all Shares share FRED Quarterly 2005Q1-
Index 202103

Tabl