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Preface

There are eight different chapters in this book. In the first chapter, the
mechanism of the financial system is defined. Within this scope, fund
demanders, fund suppliers and financial instruments are defined. In the second
chapter, financial intermediaries are identified. In this framework, necessary
information is givenrelated to the banks and nonbanking financial institutions.

In the third chapter, the role of the central banks in the financial system
is discussed. In this framework, necessary information is given related to
the need for the central bank, the subject of central bank independence and
analytical balance sheet of the central bank. On the other hand, the fourth
chapterincludes monetary policy operations of the central banks. In this context,
first of all, monetary policy instruments of the central banks are defined that
are required reserve ratio, rediscount rate, open market operations, standing
facilities and asset purchase program. In addition to them, monetary policies
of E7 economies are also identified. For this purpose, some macroeconomic
information of these countries is also shared.

In the fifth chapter, data and methodology are defined. In this framework,
methodological information for fuzzy DEMATEL, fuzzy TOPSIS, fuzzy
VIKOR, Kao panel cointegration, Pedroni panel cointegration and Dumitrescu
Hurlin panel causality analyses is given. In addition to them, the sixth chapter
includes the application related to the effectiveness of the central bank
policies is measured with the help of fuzzy logic. In this context, five different
monetary policy instruments are defined as the criteria. In addition to them,
E7 countries are selected as the alternatives. Fuzzy DEMATEL methodology
is taken into consideration to weight the criteria according to theirimportance.
Furthermore, fuzzy TOPSIS and fuzzy VIKOR approaches are used in order
to rank the alternatives related to the monetary policy effectiveness.
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In the sixth chapter, it is aimed to understand whether central banks
of E7 economies implement effective monetary policies or not. The main
difference of this study in comparison with the previous one is that Kao
panel cointegration, Pedroni panel cointegration and Dumitrescu Hurlin
panel causality analyses are considered in the analysis process. Two different
variables are selected for this purpose. Central bank interest rates represent
the monetary policies whereas inflation rate gives information about the
purpose of these central banks.

In the last chapter, independence of the central banks in E7 countries
is evaluated. In this framework, 5 different criteria are defined for the
independence of the central banks with the help of detailed literature review. In
addition to thisissue, E7 countries are chosen as the alternatives. These criteria
are weighted with the help of fuzzy DEMATEL approach. On the other side,
fuzzy TOPSIS and fuzzy VIKOR methods are taken into consideration so as
to rank E7 countries. By using two different methodology for this purpose,
it is aimed to make a comparative analysis.

This book has some significant novelties in comparison with similar
books. Most of the books related to the central bank application do not have
an analysis part. However, in this book three different analyses are performed
in addition to the theoretical information. Another important novelty is that
two analyses are made by using fuzzy logic and one analysis is performed
with econometric models. Therefore, it shows that analyses are made by
considering both expert opinions and quantitative information. Additionally,
effectiveness of the monetary policies and independence of the E7 economies
are firstly discusses by using fuzzy logic and econometric methods in this book.

In addition to these items, in this book, some important analysis results
and recommendations are presented. It is believed that they are very helpful
for academicians and practitioners in the market. By considering these results
and recommendations, significant strategies can be developed to have more
effective central bank and financial system. Therefore, it can be possible
improve macroeconomic conditions of these countries. Hence, it is thought
that this book makes important contribution to the literature.

viii
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Target Audience and potential users of this book are defined below.

Researchers

Academicians

Policy Makers

Government Officials

Upright Students in the concerned fields

Members of Chambers of Commerce and Industry
Top managers of the companies

Hasan Dinger
Istanbul Medipol University, Turkey
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Istanbul Medipol University, Turkey
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Introduction

The main purpose of all countries is to reach economic development. With the
help of this situation, it can be possible to provide high living standards for
their citizens. Therefore, many different actions are taken by the governments
so as to reach this objective. In this framework, increasing the effectiveness in
the financial system can be very helpful to contribute economic development
of the countries.

There are many different players in the financial system, such as fund
demanders, fund suppliers, financial intermediaries, financial instruments,
financial authorities. Hence, in order to provide an effective financial system,
all these players should work successfully to perform the financial functions
in an effective way. Thus, economic development of the countries can be
provided much easier.

Globalization causes many different risks for both companies and countries.
Inthe firstaspect, higherinternational trade volume has an increasing effect on
the volatility in the currency exchange rates. This situation creates a significant
risk for the countries in case of having foreign debt. It shows that there is a
strong need for a governmental authority that can control this process. With
the help of this institution, a destructive financial crisis can be prevented.

Central bank is the financial authority in the globalized financial system
that can play a very key role to increase investment amount in the country by
controlling inflation and interest rates. Furthermore, some actions can also
be taken by the central bank to decrease the currency exchange rate volatility.
These strategies can be very helpful to prevent bankruptcies of the companies
and financial crisis in the country.

Central banks are the main authority to define interest rates and the amount
of the money in the financial system. Moreover, assisting the development
of the financial system is another responsibility of the central banks. This
situation increases the power of the central banks because the actions of central
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banks have been a guide for other players on the market. However, central
banks have been open to interventions by political authorities in carrying
out these important tasks.

In order to work effectively, central banks should be independent. With the
help of this issue, it is possible to prevent the populist practices of political
power. Hence, central bank independence is a crucial factor for the sustainable
economic development of the countries. This independence should be occurred
with respect to the purpose and instrument, economic and political.

With respect to the purpose and instrument independence, central
banks should be independent in the selection of the main objectives or
targets taken as basis in the policies. On the other side, regarding economic
independence, there should not be any relationship between central bank and
government with respect to the economic issues. Similarly, as for political
independence, top management level of central banks can be independent
from the government. Thus, selection of top managers should be outside of
the government interventions.

In addition to the independence, monetary policies play a very significant
role for the success of the central banks. Monetary policy usually deals with
interest rates and control of money supply. Therefore, in this framework,
central banks aim to take some actions to reach their objectives by changing
interest rates or the amount of money in the market. Within this context, there
are mainly five different monetary policy tools which are required reserve
ratio, rediscount rate, open market operations, standing facilities and asset
purchase program.

Parallel to the aspects emphasized above, in this study, it is aimed to
evaluate the effectiveness of the monetary policies and the independence of
the central banks. Within this scope, emerging 7 economies (E7) are taken into
consideration which are Brazil, China, India, Indonesia, Mexico, Russia and
Turkey. In the implementation process, three different analysis are performed.
In this circumstance, fuzzy DEMATEL, fuzzy TOPSIS, fuzzy VIKOR, Kao
panel cointegration, Pedroni panel cointegration and Dumitrescu Hurlin panel
causality analyses are considered.

Hasan Dinger
Istanbul Medipol University, Turkey

Serhat Yiiksel
Istanbul Medipol University, Turkey
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Introduction

This book aims to evaluate the effectiveness of the monetary policies and the
independence of the central banks. For this purpose, emerging 7 economies
(Brazil, China, India, Indonesia, Mexico, Russia and Turkey) are taken into
consideration. Three different analyses are performed in this book to reach
this objective. In these analyses, six different methodologies are used that are
fuzzy DEMATEL, fuzzy TOPSIS, fuzzy VIKOR, Kao panel cointegration,
Pedroni panel cointegration and Dumitrescu Hurlin panel causality analyses.

Hence, this book includes four different sections. The first section is
related to the definition of the mechanism of the financial system. Fund
demanders, fund suppliers, financial instruments, financial intermediaries,
and nonbanking financial institutions are explained in this section. On the
other side, the role of the central banks in the financial system is discussed
in the second section. Additionally, the third part includes monetary policy
operations of the central banks and the details of the monetary policies in
E7 economies.

The final part is related to the applications on the central banking in
E7 economies. In this context, three different analyses are performed in
this book. In the first analysis, effectiveness of the central bank policies is
measured with the help of fuzzy logic (fuzzy DEMATEL, fuzzy TOPSIS,
fuzzy VIKOR). Another analysis for this framework is also made by using
econometric models (Kao panel cointegration, Pedroni panel cointegration
and Dumitrescu Hurlin panel causality analyses) in the second analysis. In the
third analysis, independence of the central banks in E7 countries is evaluated
under the fuzzy environment.

This book has some significant novelties in comparison with similar
books. Most of the books related to the central bank application do not have
an analysis part. However, in this book three different analyses are performed
in addition to the theoretical information. Another important novelty is that
two analyses are made by using fuzzy logic and one analysis is performed
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with econometric models. Therefore, it shows that analyses are made by
considering both expert opinions and quantitative information. Additionally,
effectiveness of the monetary policies and independence of the E7 economies
are firstly discusses by using fuzzy logic and econometric methods in this book.

The analysis results of this book give very important information for the
central banks. These results show the possible ways to have more effective
central bank and financial system. In addition to this situation, some significant
recommendations are provided according to these analysis results. Therefore,
itis believed that they are very helpful for academicians and practitioners in
the market. Thus, it is thought that this book makes important contribution
to the literature.

Hasan Dinger
Istanbul Medipol University, Turkey

Serhat Yiiksel
Istanbul Medipol University, Turkey
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Chapter 1

The Mechanism of
Financial System

ABSTRACT

Financial systems bring fund demanders andfund suppliers together. Therefore,
with the help of these systems, fund suppliers can earn interest income by
using their savings. On the other hand, fund demanders can find money they
need so that they can make their investments more easily. Since the investment
increase leads to higher GDP, it can be said that effective financial systems
make an important contribution to the economic improvement of the countries.
Therefore, to provide recommendations to have more effective financial systems,
the mechanism of the financial system should be understood appropriately.
Hence, in this chapter, firstly, general information about the financial system
is given. After that, different fund demanders and suppliers are explained. In
the final part, financial instruments are identified.

GENERAL INFORMATION ABOUT FINANCIAL SYSTEM

Each country aims to reach economic improvement. The main reason behind
this condition is that with the developed economy, countries can provide high
living standards for their citizens. Owing to this situation, countries try to
take many different actions in order to achieve this objective (Yiiksel, Dincer,
& Hacioglu, 2015). For example, giving incentives, such as decreasing tax
is an example action for this aspect. In addition to the incentives, countries
should also increase the effectiveness in the financial system to contribute
economic development (Nica and Potcovaru, 2015).

DOI: 10.4018/978-1-7998-1643-0.ch001

Copyright © 2020, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.
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The Mechanism of Financial System

In the countries, there are some parties that have some savings and they
aim to earn some money with these savings. At the same time, there are also
some other parties that need the money and their main objective is to satisfy
this need easily. As it can be seen, it is very difficult for these parties to reach
others. Therefore, it is obvious that there should be a mechanism that brings
these two different parties together. Owing to this issue, it has a contributing
effect on the improvement of the economy (Komal and Abbas, 2015).

Financial system refers to this mechanism that plays a key role to bring
the parties who have saving and need money together. It is defined that there
are many different players in the financial system, such as fund demanders,
fund suppliers, financial intermediaries, financial instruments, financial
authorities (Galaz et al., 2015; Ersin and Eti, 2017). Therefore, financial
system can also be defined as the framework that includes all these players
to perform the financial functions in an effective way. For example, financial
intermediaries should work effectively to provide fund flow and regulations
should be designed to prevent any problems in this system (Valickova et al.,
2015).

While considering the aspects emphasized above, it can be understood
that effective financial system has a significant role in the development of
the economy. The main factor is that with the effective financial system,
parties can earn money by using their savings (Dincer, Hacioglu, & Yuksel,
2016a,b). At the same time, companies can increase their investment with
the fund provided from fund suppliers. Owing to the new investment, they
can employ new people in the countries which has a decreasing effect on
unemployment (Kumar, 2017; Eti, 2019).

FUND DEMANDERS

Fund demanders refers to the parties that have some purposes, but they do
not have enough money in order to achieve this objective (Wang and Yang,
2016). Therefore, they demand money from the outside for this purpose. As
it can be understood fund demanders play a significant role in the financial
system. When their needs can be satisfied in this market, it contributes the
development of the economy in the country. In other words, if the funds can be
allocated to the fund demanders effectively, it has an increasing effect on the
investment amount. Thus, this situation leads to lower unemployment rate in
the countries. Fund demanders can be individuals, companies or government
and they are explained detailed in the following subtitles.
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The Mechanism of Financial System
Individuals

Individuals can be fund demanders in many different ways. First of all, they
aim to start a new business. In other words, they think that they can earn
a significant amount of income with their entrepreneurial spirit. However,
they may not have enough money in order to reach this objective. In this
circumstance, they demand money from third parties. Hence, it is obvious
that by having an effective working financial system, the individuals, who
aim to start business, can reach the money easily and it has a contributing
factor on investment in the countries (Naczyk and Hassel, 2019).

In addition to the individuals who aim to start a new business, there may
also some individuals that need money to satisfy their personal needs. For
example, some individuals aim to become the owner of a house, but they may
not have enough money for this purpose. Moreover, some other individuals
may want to purchase new furniture. As it can be seen they demand this
money from the financial intermediaries. In this case, the funds coming
from fund suppliers can satisfy the needs of these individuals (Muda, 2017;
Liet al., 2019).

Companies

All companies need money due to some different reasons. First of all, they
need money in order to satisfy their operational needs, such as paying the
salaries of the employees, rent and the bills. In addition to these factors,
companies also need money so as to increase their liquidity powers. Liquidity
risk gives information about the situation in which the companies do not have
enough liquid assets when it is necessary (Zengin and Yiiksel, 2016; Yiiksel,
2016). In this case, the companies cannot pay their debts and this condition
may result in the bankruptcy of these companies. Therefore, all companies
prefer to have some liquid assets in order to prevent this kind of problem.
In addition to these aspects, companies need money to increase their
investment amount. The main purpose of all companies is to increase
their profitability. For this purpose, companies try to take actions, such as
decreasing cost or increasing revenues (Maskell et al., 2016). Therefore, it
can be seen that companies want to make new investments so as to increase
the sales revenue. This condition has a contributing effect on the profitability
of the companies by increasing the sales amount. By considering the issues
emphasized above, it can be seen that investment purpose is the main factor of
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the companies to need money. In other saying, with the purpose of increasing
investments, the companies can be significant fund demanders (He, 2017;
Rodriguez-Fernandez, 2016).

Government

The main role of the governments is to save independence of the countries
against the third parties. In addition to this issue, governments should
make some investment so as to increase the living standards of the citizens.
For example, making bridge, building a metro line are the services of the
governments with the aim of increasing the comfort of the people who live
in the country. Thus, it is seen that governments should also take role in the
subject of the economy (Berger et al., 2019).

The main income of the governments is the tax collected from the citizens
of the country. On the other hand, governments have also some expenses, such
as salaries of the civil servants. Moreover, there are also some operational
expenses of governmental institutions like electricity and water bills.
Furthermore, there can also be government expenditures, such as building
bridges and metro lines. Hence, it is defined that governments should give
importance to making budget (Nahar et al., 2018).

Within this scope, if the income of the governments is lower than
the expenses, it means that governments need money. For this purpose,
governments can take some actions. For instance, governments issue a bond
in order to reach the money they need. Investors in the market prefer to
purchase this bond in order to earn interest income. Because of this process,
governments can collect money from them. As it can be seen, government
can be a very important fund demander in the market (Jianjun and Xun, 2016;
Dobuzinskis, 2019).

FUND SUPPLIERS

Fund suppliers refer to the parties that have some savings in the country.
These parties mainly aim to earn some income by using this money. The
main reason behind this situation is that without making an investment, the
saving amount will lose its value because of the inflation problem which is
defined as the increase in the level of the prices of the goods and services.
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Because inflation problem is occurred almost all of the countries in the
world, people who have savings seek the alternatives to save the value of
their savings (Adhikary and Kutsuna, 2016; Liu, 2019).

There are many different ways of using these savings. First of all, people
can start a new business with this saving. However, this situation contains
many different risks. For example, there may be credit risk that means that
the counterparty may not pay its debt to the company. In addition to the credit
risk, while starting a new business, the company can be subject to liquidity
risk which refers that the company cannot have enough liquid items when it
is necessary. Furthermore, the company can have operational risk because
of natural disasters or problems caused by employees (Zengin and Yiiksel,
2016; Dinger, Hacioglu, & Yiiksel, 2017; Manova, 2015).

Because of these conditions, some people may be reluctant to open a
new business and seek for other opportunities to reach this objective. As an
example, these parties can prefer to make investment in financial instruments
by using these savings (Hou et al., 2018; Holland, 2019). The main reason
is that financial investment is thought to be less risky in comparison with
starting anew business. Hence, the parties can purchase marketable securities,
such as government bonds and stocks. In other words, these parties can play
a fund supplier role in the financial system (Block et al., 2017).

As it is emphasized before, there are fund demanders in the financial
market who have some purpose, but they do nothave enough money to achieve
their aims. Because they demand this money from the financial market, this
situation gives a chance to the fund suppliers to earn income. Within this
framework, fund suppliers can have interest or dividend income according to
the type of the financial instruments they made investment (Xu et al., 2019).
These fund suppliers can be individuals, companies and government which
are detailed in the following subtitles.

Individuals

In the previous part, it is underlined that individuals can be fund demanders
due to many different reasons, such as starting a new business or satisfying
their personal needs. In addition to this aspect, individuals in the country
may be also fund suppliers. When individuals have some savings, they aim to
assess this amount in order to increase their wealth. For example, they may
start a new business in order to achieve this objective. However, starting a
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new business contains many different risks and it is a process that requires
specialization in some subjects. Due to this condition, some individuals do
not prefer to start a new business (Hosseini and Owlia, 2016).

On the other side, the individuals, who do not want to start a new business,
can assess their savings in the financial market. As an example, they may
purchase government bonds or put this money to the banks as deposits in
order to earn interest income (Yiiksel, Dincer and Emir, 2017). Moreover,
these individuals may also prefer to make investment in company stocks so
that they can get a chance to have dividend income. As it can be understood
from these examples, there is an alternative for individuals to make investment
in financial instruments. In this circumstance, these individuals are named
as fund suppliers.

Companies

Companies can have some savings and make investment in the financial
instruments. There are many different reasons for the companies to prefer
financial investments instead of the investment in their core operations. First
of all, they may decide to wait for the correct time to make investment in
their core operations. In this process, the main factor may be the expectations
about the market. For example, if the companies expect that there will be high
inflation rate, they may be anxious to increase their investment. Hence, their
saving amountincreases, and they prefer to investment in financial instruments

Another important reason for the companies to make financial investment
is that they opt for having higher liquidity power. Since the liquidity risk is
very dangerous for the companies and may cause bankruptcy if it cannot be
managed effectively, companies can sometimes aim to increase liquid assets.
Financial instruments refer to the assets that can be converted into the liquid
in a very short time. Hence, it can be seen that financial instruments are
appropriate alternatives for the companies to use their savings (Haslem, 2015).

As it can be understood, companies can be fund suppliers in the financial
system due to the reasons underlined above. When they prefer to make
investment in the financial instruments, it means that the fund amount for
fund demander increases. In other words, it is identified that companies
play a significant role in the effectiveness of the financial system because
they have a contributing effect on the increase in the liquidity level in the
financial market.
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Government

As it is stated before, taxes collected from the citizens are named as income
of the government whereas government expenditures, such as building a
bridge and salaries of civil servants refer to the expenses. If taxes are lower
than the expenses, it means that this government has budget deficit. On the
other side, in case of the situation in which incomes exceed the expenses,
it identifies that government has budget surplus. This condition gives
information that government has some savings (Yiiksel and Ozsar, 2017).
Therefore, it is obvious that government should assess this money so as to
increase efficiency. In other words, governments can become fund suppliers
in the financial system when they have budget surplus (Block et al., 2017).

FINANCIAL INSTRUMENTS

Financial instruments refer to the assets that can be traded in the financial
system. It can be understood from this definition is that financial instruments
have an important contribution on fund flow in this system. In other words,
with the help of these instruments, it can be possible to reach the savings of
fund suppliers to the fund demanders. Owing to this condition, it is obvious
that they should be developed according to the needs and expectations of
fund demanders and fund suppliers (Linnerooth-Bayer and Hochrainer-
Stigler, 2015).

Financial instruments have many important benefits for the effectiveness of
the financial system. Firstly, they increase the liquidity amount in the market.
With the help of financial instruments, it can be much easier to provide fund
flow. In addition to this issue, financial instruments have a positive influence
on the effectiveness of the players in the financial market. they are the assets
that can be converted into the cash easily. Due to this aspect, it is seen that
financial instruments also increase the liquidity power of the individuals
and companies.

Financial instruments can be classifier into different categories with respect
to some aspects. For example, they can be named as money market instruments
or capital market instruments according to the maturity. For instance, if the
maturity of a financial asset is lower than 1 year, it is named as money market
instrument. On the other side, in case of the maturity that exceeds one-year,
financial instruments are called as capital market instruments. In the following
subtitles, different types of the financial instruments are explained.
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Time Deposit

Fund suppliers can prefer to give their saving to the banks. This money is
named as deposits. If fund suppliers do not give any promise to the banks
about holding time of the money about bank accounts, it is called as normal
deposit. Fund suppliers can withdraw this money any time, but there is no
interest income for these deposits. As it can be seen that this type of deposit
is 100% cash for the fund suppliers (Ismail et al., 2016).

On the other hand, fund suppliers can make a contract with the banks
and promise that they will not withdraw their money until maturity defined
between fund suppliers and the banks. This type of deposit is called as time
deposit. By using time deposit, fund suppliers can get a chance to earn interest
income. Moreover, fund suppliers can also withdraw their money before the
maturity date. However, in this circumstance, they cannot get interest payment
from the banks because of not fulfilling their promises (Dinger and Yiiksel,
2018; Yiiksel et al., 2018).

T-bills and Bonds

When government have budget deficits, they should take an action to find
necessary money. One significant way to reach this objective is to issue
Treasury bills which are also named as T-bills. The significant difference
of T-bills is that they have a maturity lower than 1 year. In this process, the
governments issue these bills and fund supplier prefer to purchase them. By
making these operations, governments can reach their objectives. On the
other side, the main benefit of the fund suppliers is getting coupon payment
on specific dates (Fontana and Scheicher, 2016).

In addition to T-bills, government can also issue government bonds
that have the maturity more than 1 year. Hence, it is a long-term financial
instrument in comparison with T-bills. Therefore, if the fund suppliers aim to
make long term investment, they will prefer to get government bond instead
of T-bills. Because governments issue T-bills and government bonds, these
financial instruments are accepted as risk free investments. In other words,
it is thought that they provide lower income, but they contain lower risks.

Furthermore, companies may also need some money in addition to the
governments due to many different reasons, such as paying debt or salaries
of the employees. Issuing bonds can be the significant alternative for these
companies in order to achieve this objective. In other words, companies can
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sell their bonds and have necessary money. Although the situation is very
similar with government bonds, in this case, it is named as company bonds
because of the issuing parties. Therefore, company bonds should provide
higher income because they contain greater risks in comparison with the
government bonds.

Stocks

In addition to the company bonds, selling the stocks is another alternative
for the companies to reach the money necessary for them. In this process,
they sell some portion of their equity to the investors. In this case, investors
can have a chance to earn dividend income at the end of the year if the
companies have profit. In other words, the companies share some portion of
their profit to the stock owners according to the stock ratio of the investors.
Another important benefit for this situation to the investors is that they can
decrease their financial risks by purchasing various stocks of the companies
from different sectors (Revelli and Viviani, 2015).

Stocks have many differences in comparison with the other financial
instruments. For instance, investors do not have any guarantee to have income
when they purchase stocks. They can get dividend income if the companies
declare profit. This means that in case of any loss situation of the companies,
investors cannot earn any dividend income. At the same time, the value of
these stocks may decrease due to the financial problems of the companies.
However, when investors prefer to purchase bonds, it is known that they can
get coupon payment on certain periods.

Another important difference of the stocks by comparing with other
financial instruments is that they give ownership right to the investors. In
other words, investors become the owner of the companies according to the
ratio of their stocks. Owing to these aspects, investors can vote and take a
please in management of the companies. Nevertheless, while purchasing
company bonds, investors cannot have any rights regarding the ownership,
such as voting power.

Loans
Loans are also accepted as the significant financial instruments in the financial

system. They refer to the money given by the banks to the companies or
individuals as a debt. In some periods defined by customers and the banks,
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customers have to make some payments (Dincer et al., 2019). As it is
emphasized before in this study, there can be different types of the loans,
such as installment loans and non-cash loans (Yiiksel, 2017a,b; Tunay and
Yiiksel, 2017). With respect to the installment loans, banks can get a chance
to earn interest income. Moreover, banks can also earn commission income
in case of giving non-cash loans. As it can be understood that loans play a
crucial role in the financial system regarding the effectiveness of the fund
flow (Rostamkalaei and Freel, 2016; Yiiksel and Zengin, 2016).

Foreign Exchanges

Foreign exchanges are also the financial instruments that can be preferred by
many different players in the financial system. Especially after the globalization,
it can be said that financial borders among the countries almost disappeared.
This situation has an increasing effect on international trade. Although this
condition has many different advantages for the parties, it leads to higher
currency risk for them. For example, investors can have a loss when they make
investment on the domestic currencies because of losing value in comparison
with the foreign currencies.

In spite of the advantages, making investment on foreign exchanges also
include some risks for the parties. Because of the changes in the market
conditions, there may be radical increase or decrease in currency exchange
rates. This situation may lead to significant amount of loss for the players in
the financial market. For example, if fund demanders have a debt in foreign
currency, it may cause important financial problems for them in case of
depreciation. On the other hand, fund suppliers, who invested in foreign
exchanges, may be in a loss situation when there is a decrease in the value
of them (Salisu and Ayinde, 2016).

Repurchase Agreements

Repurchase agreements are also called as “REPO”. It is a type of financial
product that has acontractin which a security is sold, but it will be repurchased
again in a future date. In other words, although a party sells this security, it
will be repurchased by this party again according to the terms in the contract.
As it can be understood that the main reason of the repurchase agreement is to
provide short term fund to the parties which have securities (McVea, 2017).
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When people or companies need money in a very short term, they do not
have many opportunities to satisfy their needs. If they apply the banks, the
process may not be finished in a short time because of the procedures in
the bank. In such a situation, if they have securities, these parties can have
chance to find this money without getting loan from the banks. These parties
can get some debt from some others by selling the securities. However, they
do not want to lose the interest income which will be earned at the maturity
date of the securities.

In this circumstance, they can make an agreement with counterparties
about this debt process. According to this agreement, these people will sell
the securities and they will repurchase in a future day again. This situation is
called as repurchase agreement. With the help of this financial product, these
people can find money immediately. The counterparties also have a chance
to earn interest because they give debt. Another important advantage of
repurchase agreement is that the counterparties have securities as a guarantee
until taking their money back. If the parties cannot pay their debt amount, the
counterparties can eliminate the loss by converting the marketable securities
into cash.

Derivatives

Asitis stated in the previous titles, there is an important increase in the financial
risk for the parties especially after the globalization, such as interest rate
risk, liquidity risk and currency risk. It is also seen that these risks can cause
crucial problems for these parties when they cannot be managed effectively.
For example, in the last 20 years, there were many different financial crises
all over the world. Another important issue is that these crises were occurred
not only in developing economies but also in developed countries (Yiiksel
and Zengin, 2016a,b; Oktar and Yiiksel, 2015; Oktar and Yiiksel, 2016;
Dinger, Yiiksel, & Senel, 2018). Because they have an important influence
on other countries, it can be said that some actions should be taken in order
to prevent these financial crises, such as managing the risks (Blanco and
Wehrheim, 2017).

Derivatives are the financial instruments that can be used in order to
manage risks. They refer to the financial assets in which a good or cash flow
is bought for a future date with a pre-determined price and amount. In other
words, with respect to the derivatives, two different parties make a contract
about purchasing an asset in a future date. However, the price, amount and
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maturity are defined at the contract date. With the help of derivatives, parties
can get a chance to fix the prices of an asset. Therefore, these parties can
protect themselves against any increase in the prices of the goods.

There are three main reasons of using derivatives. As it can be understood
from the previous explanations, hedging is the most preferred reason of
derivatives. It means that parties mainly use derivatives to manage the risks,
such as currency risk, liquidity risk and interest rate risk. In addition to the
hedging, derivatives can also be used for the speculative purposes. Within
this framework, parties prefer to use derivatives in order to get income from
the changes in the price of the product. The final reason of using derivatives
is the arbitrage. In other words, by using derivatives with arbitrage purpose,
parties aim to purchase an asset at a lower price in a market and sell this asset
with a higher price in different markets (Donohoe, 2015).

While considering these aspects, it can be understood that derivatives
have an important contribution on the improvement of the financial system.
For example, parties in the financial system can manage their risks more
effectively by using these instruments. Thus, their default risks can be
minimized, and this situation increases the profitability of these parties.
Anotherimportant contribution of the derivatives to the financial system is that
it has an increasing effect on the liquidity in the financial system. The main
reason behind this situation is that while generating derivatives, alternative
financial instruments in the market for the investors increase. This situation
has a significant contribution on the liquidity amount in the financial system
which plays a key role for the improvement of the economy.

In spite of the advantages, it is accepted that derivative products contain
important risks for both investors and the effectiveness of the financial
system. Because derivatives are complex financial instruments, parties may
have difficulties to understand the meaning behind them. Therefore, these
products, which are not clearly understood by some investors, can be used
with strategies that are not suitable for their purposes. This situation may
cause high amount of losses for these parties. In addition to this issue, it is
thought that derivative usage with speculative purposes can cause losses for
the investors if they take high amount of risks in this process. This condition
has a negative impact on the effectiveness of the financial system. There are
four different types of the derivatives which are forward, future, swap and
options which are explained in the following subtitles.

12
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Forward

Forward contracts are transactions where the price and amount of a good
are determined today. However, this good is foreseen to be delivered to the
buyer at a later date which is called as maturity date. There is no standard
in forward contracts. In other words, the parties signing the contract are free
to determine the terms of the contract, such as price, quantity and maturity.
Anotherimportant pointis that forward contracts are made at over-the-counter
markets. Because of this situation, it can be said that there is no guarantee
of a third party or institution in these contracts (Yilmaz and Aslan, 2016).

There are three different types of forward contracts: foreign exchange,
interest and commodity forward contracts. A foreign exchange forward
contract refers to the foreign exchange purchase or sale agreement in which
the exchange of foreign and domestic currency will be occurred at a future
date with a specified exchange rate (Dinger, Hacioglu and Yiiksel, 2018). It
is obvious that parties can get a chance to manage volatility in the foreign
exchange rates. In addition to the foreign exchange forward contract, interest
forward contracts are contracts to make a payment on a certain date in the future
with a predetermined principal and interest rate. Moreover, in the commodity
forward contracts, the price and quantity of a commodity is determined from
today. However, the exchange of the money and the commodity will be made
in a future date according to the conditions defined today. Hence, the investors
can hedge the risk caused by the price increase in this commodity.

Future

Future contracts are standard contracts that express the obligation to purchase or
sell ata future date with afixed price and quantity of a good. While considering
this definition, it can be understood that forward and future contracts are very
similar to each other. The main difference of future contract is that future
contracts are bought and sold on organized market which is called as stock
exchange. Also, in future contracts, every detail, such as maturity, price and
quantity are defined by stock exchange. Therefore, it can be said that there
is no flexibility in these contracts (Marthinsen, 2018).

Because stock exchange gives guarantee if one of the parties does not
follow the rules, it implements some strategies in order not to have loss. For
example, each party gives some amount of money to the stock exchange as
collateral at the beginning which is named as initial margin. In addition to
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this condition, stock exchange also follows the position of the parties every
day so as to understand the amount of profit or loss for these parties. This
following process is called as mark to market (MTM).

In this analysis, if it is realized that the loss amount of one of these parties
exceed a level, the stock exchange wants this party to increase collateral
amount. The process of demanding extra collateral is called as margin call
and this extra collateral amount is also named as maintenance margin. If the
party does not fulfill this request, the forward contract is stopped, and the
loss amount is given to the other party by using the initial margin. As it can
be seen that stock exchange always keep itself in a secured position with
the initial and maintenance margin. Similar to the forward contract, future
contracts can be formed in different ways, such as foreign exchange, interest
and commodity future contracts (Miron et al., 2016).

Swap

Swap transactions are the process of exchanging cash flows of financial
assets between two parties in a future date under predetermined conditions
(Oktar and Yiiksel, 2016). It means that in swap contracts, debts belonging
to different parties are exchanged. Swap contracts are generally traded on
over-the-counter markets. However, in recent years there have been swap
contracts that are also traded on organized markets. The main requirement
of the swap contract is that parties should have different type of the debts
(Kahalé, 2017).

There are different types of the swap contracts, such as foreign exchange,
interest rate and cross currency swaps. With respect to the foreign exchange
swap contracts (FX Swap), two different sides are obliged to change their
debts in different types of foreign exchange at the moment of the contract
and to return them back in a future date. In other words, one party is afraid
of increase in currency exchange rate because he has a debt in this currency.
However, other party does not have any worries of this situation. Therefore,
they make an FX swap contract in order to decrease their risk according to
their expectations (Fries and Kohl-Landgraf, 2018).

On the other hand, regarding interest rate swap contracts (IRS), the two
sides mutually exchange interest payments or revenues. As it can be understood
from this definition that two parties have different interest payments, such
as fixed and variable. The party, which has variable interest payment, is
worried that interest rate can go up because their debt will increase in
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such a situation. Nonetheless, the counterparty does not have this kind of
expectations. Consequently, these parties make IRS in order to satisfy their
needs. In addition to them, there is also cross currency swap contracts (CCS)
which is the combination of foreign currency and interest rate swaps.

Options

Option contracts are contracts that give the contract purchaser the right to
purchase or sell a financial asset in the future with a predetermined price and
at a predetermined date. The main difference of the option contracts from
the other derivatives is that they give usage right to the parties that have the
option. As it can be seen that there are two different parties in the option
contract, which are buyers and sellers. Buyers are the parties that purchase the
option form the seller. In this process, buyers make a payment to the sellers
for this option which is called as option premium. Therefore, by having the
option, the buyers have the right to use the option or not at the maturity. On
the other side, the sellers of the option have to comply with the decisions of
the buyers (Hudson, 2017).

The buyers of the option cannot take the option premium back even they
do not use the option. Therefore, the maximum amount of the loss for the
buyers in the option contract can be option premium. On the other side, the
maximum loss of the option sellers in unlimited. Parallel to the issue mentioned
above, the maximum profit of the buyers of the option is unlimited. However,
the maximum profit for the sellers is limited to the option premium. Option
contracts can be processed at the organized markets or over-the-counter
markets (Shcherbakov & Larsson, 2016).

There are different types of the option contracts. In European type options,
the party that bought the option can only use the right at the due date. On the
other side, the buyers can use the option right any time until the maturity in
American options. Also, in Asian options, option price is not certain until
the maturity date. It is calculated as the average of all prices in this period.

CONCLUSION

In this chapter, it is aimed to explain the mechanism of the financial system. In
this framework, firstly, we gave the definition of the finance. Additionally, the
importance of the financial system was also underlined. In addition to them,
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the role of different players in the financial system was also identified. On
the other side, necessary information was given with respect to the financial
instruments. It is concluded that there is a strong need for an institution that
controls monetary policy of the country so that it can be more possible to
reach more effective financial system.
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Chapter 2
Financial Intermediaries

ABSTRACT

Effective financial systems provide significant benefits for the sustainable
development of the countries. Therefore, most governments aim to take some
actions to increase the effectiveness of the financial system. In this framework,
financial intermediaries play a crucial role for this purpose. Financial
intermediaries can be mainly classified into two different categories: banks and
nonbanking organizations. In this chapter, the responsibilities of the financial
intermediaries are explained. Within this context, first of all, the different
types of the banks are identified. In addition, nonbanking organizations are
defined. It is concluded that financial intermediaries should work effectively
to increase the performance of the financial system. This situation has a
positive influence on the economic growth of the countries.

GENERAL INFORMATION ABOUT
FINANCIAL INTERMEDIARIES

Financial intermediaries mean the institutions, such as banks, leasing or
insurance company that bring fund suppliers and fund demanders together.
Hence, it is obvious that they play a crucial role in the effectiveness of the
financial system by making connection between these two different parties.
Owing to this condition, itis possible to talk about many different advantages
of the financial intermediaries for both the performance of the financial system
and the development of the economies (McLeod et al., 2018; Piskorski et
al., 2015).
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Firstly, financial intermediaries lead to have easy and fast exchange of
the funds among the parties. For instance, there may be an individual or
a company that needs money in the north of a country. In addition to this
situation, assume that there is also an individual or a company who has some
savings, but he lives in the south of the country. In this circumstance, it can
be seen that it is very difficult for these parties to bring together without a
financial intermediary (Alberici & Querci, 2016; Dinger, Yiiksel and Adals,
2018). With the help of a financial intermediary, these parties can reach
to each other and fund demanders can have the funds easily. On the other
hand, fund suppliers can get a chance to earn income by using their savings
(Tagoe, 2016).

Another important benefit of the financial intermediaries is that it has a
role to provide the convenience of the amount. For example, there can be an
individual or a company who needs $500,000 for his needs. However, there
may be 2 different fund suppliers who have the saving amount of $400,000
and $100,000. If there is no financial intermediary in the country, none of
the fund suppliers can satisfy the needs of the fund demander by himself.
Therefore, owing to the financial intermediaries, these parties can become
together, and the convenience of the amount is provided (Chen et al., 2017;
Dinger et al., 2019).

Furthermore, financial intermediaries play also a significant role in order
to decrease the risk in this transaction. Although there are lots of different
risks, such as liquidity risk, market risk, currency risk, the most outstanding
risk for the fund suppliers is accepted as the credit risk which means the
possibility that fund demanders cannot pay the debt (Brogi & Lagasio,
2018). When there is no financial intermediary, fund suppliers do not have
a chance to analyze the financial performance of the fund demander in a
detailed aspect. However, financial institutions have qualified personnel and
necessary technological background to make this kind of analysis (Tunay et
al., 2019; Yiiksel, 2017). Hence, it shows that financial intermediaries have
a contributing effect to decrease the credit risk.

While considering the information emphasized above, the effectiveness
of the financial intermediaries is very important in the performance of the
financial system. When these institutions do not perform effectively, it will
cause significant problems in this system, such as bankruptcy. Similar to this
issue, this condition has also negative influence on the improvement of the
economy of the country. The most popular financial intermediary is accepted
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as the banks (Atanasov et al., 2015). However, there are also non-banking
financial institutions in the market, such as leasing, factoring companies. The
details of these institutions are given on the following subtitles.

BANKS

Abankisafinancial institution that collects money from the fund suppliers and
allocate these funds to the fund demanders. In this case, the money collected
from the fund suppliers is called as deposit whereas the money given to the
fund demanders is named as the credit. Therefore, it can be said that banks
have a significant influence on the investment amount of the country. This
situation leads to also many different benefits (Dinger, Hacioglu and Yiiksel,
2017). For example, when a company makes new investment, it means that
this company employs new people. This condition contributes to decrease
unemployment rate (Alberici & Querci, 2016; Yiiksel and Adali, 2017).
Moreover, increasing investment has a positive influence on the economic
growth (Yiiksel, 2016; Gallemore et al., 2019).

Furthermore, banks have also advantages for the fund suppliers. Firstly,
these parties get a chance to earn income with the help of the banks. In other
words, fund supplier can earn interest income at the maturity for the money
given to the banks as deposit. In addition to this aspect, banks have qualified
personnel and effective technological investment (Setyawati et al., 2017).
Thus, the banks can manage the risks better than the fund suppliers. Within
this context, banks can be selective to give loans to the fund demanders by
making detailed financial analysis for these parties. In this case, if there is
a risk for a fund demander about paying the debt, banks can decide not to
give the loan to this party. It is obvious that a fund supplier cannot make
this kind of analysis without the help of the banks (Mukhtarov, Yiiksel &
Mammadov, 2018).

Banks can give different type of the loans to the individuals or companies.
First of all, bank can provide loans for only individuals (Mirzaei & Moore,
2016). For example, the banks can give auto loan for the individuals who aim
to purchase automobile. In addition to the auto loan, a mortgage loans can be
presented to the individuals who want to purchase a house. Moreover, there
can be consumer loans for the individuals to satisfy their personnel needs,
such as purchasing new furniture or marriage expenses (Yiiksel, Zengin and
Kartal, 2016).
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Moreover, banks can provide commercial loans to the companies according
to their needs. For instance, there may be a specific loan for the companies,
such as loan for purchasing a vehicle. The companies can purchase the vehicles
they need with the commercial loan taken from the banks and pay the amount
to the banks easily with the installments. Also, banks can give loans to the
companies without installment. In this circumstance, there will be a limit for
the companies (Chou & Buchdadi, 2016; Yiiksel & Ozsar1, 2016). Within
the maturity date, the companies can use the amount of the loans when they
need, but this amount cannot exceed the limit of the companies. In certain
periods, the company pay the interest amount to the banks according to the
amount of the loans used. Additionally, at the maturity date, the companies
have to pay whole debt to the banks (Dincer, Hacioglu & Yiiksel, 2016).

Furthermore, banks can also provide some non-cash loans for the companies.
For example, the banks can give a letter of credit to the companies who are the
buyersin the trade. Because the seller company has doubts about the payments
of the buyer company. In this case, the seller company requests a letter of
credit by the banks which gives assurance about the payment conditions. In
other words, if buyer company does not pay the amount, the banks will pay
this amount to the seller company. For this guarantee, the buyer company
gives a commission to the banks according to the amount of the guarantee
(Yiiksel and Ozsari, 2017a,b).

In addition to these issues, banks also provide some other financial
services, such as money transferring and safe deposit boxes. People can use
safe deposit boxes in the banks and put special belongings to these boxes.
For this service, they pay a commission to the banks. Moreover, individuals
or the companies sometimes need to transfer some amount of money to other
parties. In order to achieve this objective, they can use the channels of the
banks by paying a commission (Anginer et al., 2018).

As it can be seen that banks can give different services to their customers.
However, some banks may not prefer to give some services. Additionally,
it may also be prohibited for some banks provide some services in the legal
regulations. Owing to this aspect, banks are classified into the different groups.
The details of these bank types are explained in the following subtitles.

Deposit Banks
Deposit banks refer to the banks which have the right to collect deposit from
the individuals or companies according to the legal rules. By looking at this

explanation, itis understood that some types of the banks cannot collect money
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from these parties. The main reason behind this situation is that collecting
money is a very significant aspect because banks get responsibility about the
savings of the parties by collecting their money (Brahmana et al., 2018). If
there is a problem for the bank, such as bankruptcy, there can be a problem
for the individuals or the customers to reach their money. Hence, it can be
said that money collection right should not be given to each bank (Dinger,
Yiiksel and Cetiner, 2019).

The deposit banks can also be divided into 3 different groups which are
named as state, private and foreign banks. State banks refer to the banks which
are owned by the government. On the other side, with respect to the private
banks, domestic investors are the owners. However, the owner cannot be
the government in this type of the banks. In addition to them, foreign banks
express the banks which are owned by foreign companies.

Investment Banks

Investment banks give support to the companies in many different ways.
For instance, companies need expert opinions in the process of merger and
acquisition. The mainreasonis thatitis a very complicated process. It depends
on the legal regulations of the countries where these companies locate in.
Therefore, since investment banks have expert personnel in this subject, they
can give support to these companies in this process. In addition to the merger
and acquisition, some companies aim to issue bonds to the public in order
to collect money. However, there are many different complex situations for
these companies to consider in this process. In this circumstance, investment
banks can manage this process on behalf of these companies. As it can be
understood that investment banks do not have the right to collect money from
the individuals or companies. Their revenues include the commission amount
collected from the individuals and companies for these services (Zengin,
Yiiksel and Kartal, 2018; Corwin et al., 2017).

Development Banks

Similar to the investment banks, development banks refer to the banks that
do not have the right to collect money from the individuals and companies.
The main purpose of the development banks is to provide loans with the
aim of economic development of the countries. In other words, while giving
loans, development banks give priority to the sectors that have a significant
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influence on the economic improvement of the countries, such as railway
transportation and dam building (Wijesiri et al., 2019; Dinger et al., 2019;
Lazzarini et al., 2015)

The important point in this situation is that deposit banks can also provide
these loans. However, because the amount of these kinds of loans is very
high, the development banks are reluctant to give them. The main reason is
that there are significant risks in these loans due to the high amount. For
example, if counterparty cannot pay its debt to the banks, it will cause high
amount of losses for the banks. Additionally, the maturity of the loans given
by development banks is generally very long. Therefore, deposit banks do
not prefer to provide these loans due to this aspect (Desai et al., 2016).

Although development banks cannot collect money from the public
directly, they can issue bonds in order to achieve this objective. While
selling these bonds, they can collect the money from the investors and make
interest payments on certain times to them. On the other side, there may be
government support for these banks in order to have money. As an example,
governments can give incentives to the development banks with the aim of
economic development of the countries (Haryanto, 2016).

Islamic Banks

Islamic banks refer to the types of the banks that make operations according
to Islam. In Islam religion, interest is strongly prohibited because it is thought
that it increases income inequality among individuals. Therefore, there is a
need of new banking type which satisfies the expectations of the people who
give importance to this religion. Otherwise, it will be impossible to attract
the attention of these people (Wanke et al., 2016; Yiiksel and Canoz, 2017).

In Islamic banking, there is no interest payment. Instead of this situation,
there is profit or loss sharing. In other words, fund demanders give their saving
to the Islamic banks and wait for the maturity to understand whether they
will get profit or loss (Ersin and Duran, 2017). At maturity date, if Islamic
banks have profit, they will distribute the profit according to the amount of
the deposits of the fund demanders. It is understood that the rate of the profit
sharing is not certain at the beginning. Additionally, if Islamic banks have
loss, the principle amount of the fund demanders will go down because the
banks will also share the loss according to the regulations (Hussein, 2016;
Yiiksel, Candz and Ozsari, 2017).
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In addition to the interest, Islamic banks do not also give services which
are not appropriate in Islamic religion. For example, these banks do not give
loans to the companies which sell alcoholic drinks since these products are
prohibited in Islam. Moreover, these banks do not present a service which is
not approved by Sharia board that consists of the experts about the rules of
Islamic religion. Otherwise, the image of these banks may be tarnished on
the eyes of the customers (Ab-Rahim & Chiang, 2016).

Islamic banks became so popular especially in the last years. Malaysia and
Saudi Arabia are the most outstanding countries with respect to the Islamic
banking. Nevertheless, it can be identified that not only Muslim countries
focus on this banking type. For instance, some non-Muslim countries, such as
United States and United Kingdom also give importance to Islamic banking
system. The main reason behind this condition is that these countries aim to
attract the attention of investors who are sensitive to Islamic rules. Therefore,
they can have a chance to increase the liquidity amount in the market so that
it has a contribution factor to the development of the economy.

NON-BANKING FINANCIAL INSTITUTIONS

Banks are accepted as the most significant financial institutions in the financial
system. Hence, it can be seen that banks have the highest percentage in
comparison with other financial institutions for most of the countries in the
world. However, non-banking financial institutions also play an importantrole
in this system, such as leasing, factoring, portfolio management companies
and investment companies. These institutions are detailed in the following
subtitles.

Leasing Companies

The term leasing comes from the word of “lease” and it means that the
companies hire the machinery or equipment from the leasing companies instead
of purchasing them. It provides an alternative opportunity to the companies.
At the end of the maturity, this process gives an opportunity to the lessee to
purchase this machinery or equipment. The purchasing price is generally very
low. With the help of the leasing process, the companies can get a chance to
have a machinery without using their liquid money (Andaleeb et al., 2018).
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There are usually three different parties in the leasing process, which are
lessor, lessee and the seller of the machinery. The lessor refers to the party
who purchases machinery from the seller and rents it to the lessee. Hence,
it is obvious that the lessor is leasing company. On the other side, the lessee
is the party who hires this machinery from the lessor. In addition to them,
the seller of the machinery is the first owner and he sells this product to the
leasing company.

There are mainly two different types of the leasing which are operating
leasing and financial leasing. With respect to the operating leasing, the
ownership of the machinery transfers to the lessee for the shorter time of
economic life of this machinery. This type of leasing is mainly preferred for
the situation in which the lessee need this equipment only for a project that
has a specific time. On the other hand, in the financial leasing, the time is
longer than the operational leasing. In other words, the leasing period generally
contains the significant percentage of the economic life of the equipment.

There are some important points for the leasing process according to the
regulations. First of all, there should be a written leasing contract between the
parties, and it should be signed by both parties. In this contract, all significant
aspects, such as the amount and the maturity should be detailed. In addition
to this issue, in some countries, there is a requirement that the lessee should
insure the machinery that is the subject of the leasing. Moreover, in some
regulations about the leasing, there is a necessity that the ownership of the
machinery should be transferred to the lessee at the end of the maturity.

The properties which are subject to the leasing process are generally used
by the companies in their operations. For example, hospitals prefer leasing
especially for tomography and construction companies make leasing contract
in order for lifting crane. These companies can get loan from the banks so as
to have this equipment. However, these are the products that requires expertise
in the loan process, so the loan process may take longer time in the banks.
Another important benefit of the leasing in comparison with bank loans is
that companies can get finance 100% of the machinery. However, banks
generally give loans about 75% of the amount of the equipment.

While considering the information above, it can be said that the leasing
companies have great importance in the financial system. With the help of
leasing companies, especially new companies can get a chance to obtain
equipment because banks do not prefer give loans these new companies. As
it is underlined before, the time of the process is very shorter in leasing in
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comparison with bank loans. Because of this condition, many companies
may prefer leasing in their operations. Therefore, it is obvious that the leasing
companies have significant contribution to the financial system.

Factoring Companies

Factoring refers to the process in which the receivables can be converted into
the cash before their maturities. As it can be understood from this definition,
in order to make a factoring operation, there should be a receivable with a
maturity. In this process, the right of the receivables is transferred to the
factoring companies. In other words, factoring companies purchase this
receivable with alower amount of the original one. This difference constitutes
the profit of the factoring companies (Kaur and Dhaliwal, 2016).

It can be identified that there are three different parties in the factoring
operations which are factor, debtor and seller. Within this framework, the
debtor is the party who has the liability. On the other side, the seller is the
party who has the receivables. In the process of the factoring, the seller does
not want to wait to have cash money until the maturity of this receivable.
Therefore, this seller prefers to sell this receivable to the factoring company
which is also named as factor.

There are some advantages of factoring transaction for the different parties.
First of all, the seller can get a chance to have liquid money before the maturity
of the receivable. Owing to this aspect, this company can increase its power
in order to manage liquidity risk. For example, it can pay its short-term
debts or it can prefer to make new investment. On the other hand, factoring
company can catch the opportunity to increase its income by purchasing the
receivable with a lower amount than the original one.

In spite of the advantages, it can be said that factoring operation also
contains somerisks for these parties. Firstly, while purchasing the receivables,
factoring companies undertake all risks caused by these receivables. As an
example, if the debtors cannot pay this amount at the maturity, the factoring
companies may have high amount of loss. On the other side, the sellers may
also have some loss due to this factoring operation. For instance, if they
do not assess the amount on the market efficiently, it means the difference
between the original amount of the receivable and the factoring amount will
be the loss for these companies.

While considering these aspects, the price of the factoring operation
plays a very key role in this process. Hence, it can be said that factoring
companies have significant responsibilities with respect to the identification
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of the price. For this purpose, financial analysis of the debtors should be
performed effectively. Within this scope, the balanced sheet, income statement
and market intelligence for these companies should be examined in a very
detailed way. As a result of this analysis, a unique price can be determined
for this receivable.

With the help of factoring companies, companies can get the right to reach
liquid money earlier than the maturity. Because these companies collect the
receivables, they can have the opportunity to increase their efficiency by using
this liquid money. This situation has a positive influence on the stability of the
financial market. Additionally, these companies can also make new investment
by using this money. Therefore, it can be said that factoring companies also
make a contribution to economic development of the countries.

Portfolio Management and Investment Companies

Portfolio management refers to the process of decision making about making
investmentin financial instruments. As it can be understood rom this definition,
investors can have a chance to invest in different instruments at the same
time. The main reason behind this situation it that these investors prefer to
spread the risks. For example, if the investors make all their investments to
the government bond, they may get high amount of loss in case of increase
in market interest rate. This situation shows that by making investment only
one type of financial instrument has an increasing effect on the portfolio risk
(Ahmad et al., 2017).

Owing to these aspects, it can be seen that investors prefer to make
investments in different financial instruments. For example, they can make
investment on government bonds by using some parts of their savings and
they can also purchase stocks of some companies with the other remaining
amount. In this case, it is very difficult to understand what portion of the
savings should be transferred to which financial instruments. In addition to
this issue, it is also very complex to define which companies’ stocks should
be purchased.

In order to solve this problems, portfolio management and investment
companies play animportantrole in the financial system. Portfolio management
companies, also called as asset management companies, make investment on
behalf of the fund suppliers. In other words, the companies or individuals who
have savings give usage right of these saving to the portfolio management
companies. Hence, these portfolio management companies make asset
allocation for these investors.
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By looking at this information, it can be understood that portfolio
management companies have important benefits for the financial system.
Firstly, portfolio management companies can manage the risks better than
the individuals and companies because they have qualified personnel for this
subject. With the help of these personnel, portfolio management companies
can make appropriate investments so that the profitability of the fund suppliers
can go up. This situation leads to more effective financial investment in the
system (Yiiksel, Mukhtarov & Mammadov, 2016).

In addition to the portfolio management companies, investment companies
also play a significant role in the financial system. Investment companies
aim to direct investors for making decision among alternatives. The main
difference of investment companies from portfolio management companies
is that investment companies can only give their ideas about the investment,
but they cannot make investment by using the savings of the fund suppliers.
While considering these issues, it is obvious that both portfolio management
companies and investment companies have a significant contribution on the
process of transferring funds from fund suppliers to the fund demanders.

FINANCIAL AUTHORITIES AND LEGAL REGULATIONS

In the financial market, there are lots of risks for different parties. For
instance, the most significant risk for fund suppliers is the credit risk. It
refers to the possibility that fund demanders cannot pay back the debt to the
fund demanders. In this case, fund suppliers cannot earn interest or dividend
income and at the same time they cannot get the principal amount which is
given. Asitisunderlined in the previous titles, financial intermediaries have a
decreasing effect on the risk of the transactions. With the help of the financial
intermediaries, funds can be allocated to the fund demanders more carefully.
The main reason is that these institutions can be more selective by making
detailed analysis about the financial performance of the fund demanders.
Although thereis adecrease in the risk owing to the financial intermediaries,
it is impossible to prevent all risk in these transactions. For example, in spite
of making detailed analysis about the financial performance, there is still arisk
for fund demanders not to perform their obligations. This situation negatively
affects the financial performance of the intermediary institutions. In case of
lower profitability or having loss, financial intermediaries will not be willing
to make operation in the market. This condition leads to decrease the fund
transaction and it will decrease the effectiveness of the financial system.
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Another important problem may be occurred because financial
intermediaries take too much risk in their operations. In other words, these
institutions prefer to take higher risk with the aim of increasing profitability.
As an example, they may not be selective for the fund demanders to allocate
the funds. In this situation, because fund demanders with lower credibility
can also reach the funds, it is obvious that there will be problems in the future
about the payment performance of the debts. This issue causes significant
problems for the financial intermediaries. When the impact of these problems
goes up, it can lead to bankruptcy for these institutions. Similarly, it means
that fund suppliers will be affected from this situation in a negative aspect.

In addition to the problems stated above, there may also be problem related
to negative expectations of the parties in the financial market. For instance,
investors become anxious about the negative financial performance of one
significant company or whole system. If there is no authority to give confidence
about this negative expectation, the fund suppliers will be reluctant to give
their savings. Parallel to this aspect, intermediary institutions may not prefer
to give funds to the fund demanders. This situation has a negative influence
on the effectiveness of the financial system.

By considering the aspects underlined in previous paragraphs, it can be
said that there is a crucial need for financial authorities and legal regulations
(Kenward, 2016). Financial authorities have an auditing role for the parties in
the financial system (Yiiksel, Zengin and Kartal, 2016). Therefore, they give
confidence about the performance of the companies and the financial system.
In addition to the financial authorities, legal regulations are also necessary
so as to increase the effectiveness of the financial system.

With the help of these regulations, the responsibilities of all parties can be
identified. Thus, this situation has a controlling effect on the players in the
financial system. The regulations and financial authorities can be classified
in two different areas, such as “money market authorities and regulations”
and “capital market authorities and regulations”. The details of these issues
are defined in the following subtitles.

CONCLUSION

This chapter aims to examine the responsibilities of the financial intermediaries.
In the first issue, the responsibilities of the banks were identified. In this
circumstance, necessary information was given about the responsibilities of the
different bank types. After that, nonbanking institutions were defined which
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are leasing, factoring and portfolio management companies. It is determined
that financial intermediaries play a significant role for the effectiveness of
the financial system. Another important conclusion is that there is a need
for a regulatory institution which can control these financial intermediaries.
With the help of this issue, financial market can be more effective.
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Chapter 3

Understanding the Role
of Central Banks in the
Financial System

ABSTRACT

The main responsibility of the central banks is to implement monetary
policies. In this framework, they define interest rates and the amount of the
money in the financial system. Hence, it can be said that central banks have
the critical role in the development of the financial system. Because of this
situation, it is obvious that central banks should satisfy some requirements,
such as independence, in order to contribute to the effectiveness of the financial
systems. Parallel to this aspect, this chapter aims to understand the role of
the central banks in the financial system. In this context, the purpose and
historical background of the central banking are explained. In addition to
this situation, the subject of the central bank independence is identified as
well. In the final aspect, important accounts in the analytical balance sheet
of the central bank are defined.

THE NEEDS FOR CENTRAL BANK IN THE
GLOBALIZED FINANCIAL SYSTEM

Especially after the globalization, economic borders between the countries
are disappeared. This situation creates many different advantages for the
economies. First of all, companies get an opportunity to enter new countries.
In other words, they can reach new markets. This situation has an increasing

DOI: 10.4018/978-1-7998-1643-0.ch003

Copyright © 2020, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Understanding the Role of Central Banks in the Financial System

effect on the trade volume of these countries. Parallel to this aspect, it also
makes contribution to the economic development of these countries (Claessens
& Van Horen, 2015; Duarte et al., 2016).

In addition to this factor, new companies, which entered to the countries,
increased the competition in these markets. In such acompetitive environment,
these companies have to take some actions in order to deal with their
competitors. Otherwise, it becomes very difficult for these companies to
survive in this competition. Within this framework, these companies can prefer
to decrease the price of the goods. This situation brings an advantage for the
consumers in this country (Nica et al., 2016; Greer and Hauptmeier, 2016).

Another important strategy, which can be implemented by the companies
in such a competitive market, is to increase the quality of the goods. By
developing more quality goods, these companies can be preferred more by
the consumers. It can be seen that this competition provides a chance for
the people to consume quality items. Moreover, innovation is an essential
issue for the companies to compete with their competitors. That is to say, by
creating innovative products and services, these companies can get competitive
advantage. This issue also increases the quality of the products and services
in this country (Kimatu, 2016).

In spite of these advantages, globalization causes many different risks
for both companies and countries. Firstly, because there is an increase in
international trade volume, the volatility in the currency exchange rates
goes up as well (Figueiredo & Parhizgari, 2017). This situation creates a
significant risk when the countries have foreign debt. Therefore, it is obvious
that there is a strong need for a governmental authority which controls this
situation. With the help of this institution, a destructive financial crisis can
be prevented. Thus, it can be possible to take measures to prevent bankruptcy
(Walter, 2017).

Another important risk caused by globalization is the volatility in interest
rates. Interest rates play a very key role in the economic performance of the
countries (Babajide et al., 2016; Nikolova et al., 2017). The main reason is
that when interest rates are too high, the companies become very reluctant
to make investments because their costs increase in an important manner.
Hence, it is understood that high interest rate is not a preferred situation for
the economic improvement of the countries. In this framework, it is obvious
that there is a need for an authority to control interest rate volatility in the
country.
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Furthermore, globalization also caused an inflation problem for the
countries (Alikar et al., 2017). When there is high inflation in the country,
investors become reluctant to make investment since they are uncertain about
the future prices of the raw materials. This situation decreases investment
amount in the country which affects economic growth negatively. This
condition explains that there is an important need for a governmental institution
which can take some actions to control inflation rates (Bianchi & Civelli,
2015; Fiedler et al., 2016).

The conditions emphasized above show that there is a strong need for a
central bank in the globalized financial system (Coombs, 2017; Yiiksel &
Adal1, 2017). This central bank can play a very key role to increase investment
amount in the country by controlling inflation and interest rates. In addition
to them, this central bank can also take some actions to decrease the currency
exchange rate when itis necessary. Hence, these strategies can be very helpful
to prevent bankruptcies of the companies and financial crisis in the country
(Kartal et al., 2017; Yiiksel, Can6z & Adali, 2017).

As it can be understood central banks play a crucial role in the financial
system. In this section, the importance of the central bank is explained in
a detailed manner. In this context, first of all, some necessary information
regarding the concept of the central bank is presented. In addition to this
issue, the historical background of the central banking is explained as well.
In the final sub section, the purpose of the central banks is identified.

The Concept of Central Banking

In the general sense, central banks are independent non-profit organizations
which are responsible for the implementation of monetary policy and printing
the money in the name of their country. In this circumstance, printing money
process is also called as emission. As it can be seen that central banks have
the great importance in the financial system and macroeconomic stability
of the countries (Dincer, Hacioglu & Yiiksel, 2016). They mainly determine
the amount of money in the financial system. This situation has a significant
influence on the inflation rates of the countries. On the other side, itisregarded
as a symbol of the independence and power of the state (Hall & Reis, 2015).

In addition to the price stability, central banks can also affect the financial
stability in the country. There is no consensus on the definition of the financial
stability in the literature. The most important reason for this is that financial
stability is based on many different risk types and there is no single model

42

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Understanding the Role of Central Banks in the Financial System

covering these risk factors (Zengin and Yiiksel, 2016). In other words, no
criteria have been developed by everyone about how to measure the financial
risk. While some experts define other financial stability, some others define
financial instability first and indirectly achieve financial stability (Reis, 2016;
Adler et al., 2016; Dinger, Hacioglu, & Yiiksel, 2018).

As a general definition, financial stability represents the resilience of
financial markets against shocks. In order to achieve stability in financial
markets, it is necessary to efficiently allocate resources in the economy and
to manage the risks in the economy appropriately. In order to manage the
risks in the economy successfully, the risks must be appropriately distributed.
According to another definition, financial stability means the functioning
of financial institutions and the environment in which they operate. In other
words, it is very important that there is no turmoil in the market in order to
achieve financial stability.

Central banks have focused on price stability for years. However, the crises
have shown that it is very important to consider financial stability in addition
to price stability. Therefore, central banks have started to attach importance
to financial stability as well as price stability (Henning, 2015; Dincer, Yiiksel
and Kartal, 2016). While the central banks pursue financial stability, they
try to determine the risks that threaten the market and try to take necessary
measures in order to prevent these risks. Achieving financial stability is also
very important for ensuring price stability. If these conditions are not met,
financial instability will occur in the market. Financial instability is associated
with financial crises in the literature. Because if an economy is experiencing
a crisis, financial stability in that economy is disrupted (Conti-Brown, 2018;
Hansen and McMahon, 2016).

The Historical Background of Central Banking

Duties, authorities and responsibilities of central banks in accordance with
the requirements of the age has undergone a change. In the first, the central
banks were established to provide loans for the development targets of the
government. The main reason behind this situation is that governments have
many different purposes. In addition to this issue, these governments need
some money so as to achieve their purposes (Levieuge et al., 2018).

In this circumstance, an important problem for the governments is to find
the funds. In this situation governments had an opportunity to satisfy their
needs with the help of the central banks. In other words, central banks printed
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money and gave this money to the governments. However, this situation
caused many different problems for the stability of the economy. Mainly,
this situation led to inflation problems in the country. Since the inflation
increases the uncertainty in the economy, it causes investments to go down.

The history of the central banks operating today as the most important
monetary body dates back to the last two centuries. However, especially with
the effects of the globalization, there was a significant change in the functions
of the money. This situation increased the importance of the central banks.
The main reason is that globalization caused many different financial crises.
This condition led to many people lose their jobs and lots of the companies
went bankrupt (Dempster, 2018).

It can be seen that the most important crises were occurred after the
globalization process. In these crises, one of the most significant problem was
the volatility in the exchange rates. Because the countries have high amount
of foreign debts, any increase in the currency exchange rates caused them to
go bankrupt. In addition to this aspect, sudden fall in the stock market index
also led to the financial crisis in many countries (Lentner et al., 2017; Yiiksel,
Ozsar1 & Canoz, 2016).

These issues showed that there should be a mechanism to control the risks
in the market mainly caused after the globalization. There is a significant
increase in the effect of the central banks on the economy as the effect of
money on life is very high. After this period, central banks have begun to
give significant direction to the economies of the country. In this case, the
central banks have become the most important institution in the economy
due to these aspects (Emir et al., 2016).

Because of the problems emphasized above, it was understood that printing
money function of the central banks should be used more carefully. For this
purpose, it was accepted that it is very dangerous for the central banks to
give loans to the government by printing money. Therefore, in many different
countries, it was prohibited for the governments to take loans from the central
banks. That s to say, it is underlined that central banks should be independent
from the government intervention (Corsetti et al., 2018).

The Purpose of Central Banking
The concept of central bank is known as the bank of banks. Additionally, it

is possible to talk about different functions of the central banks. First of all,
central banks have activities such as implementing monetary policy. That is
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to say, central banks are the main authority to define interest rates and the
amount of the money in the financial system (Dinger, Yiiksel & Martinez,
2019). Moreover, assisting the development of the financial system is another
responsibility of the central banks. It explains that central banks should
implement policies which make contribution to the financial stability of
the countries (Luburi¢, 2017; Dincer, Uzunkaya & Yiiksel, 2019). In this
circumstance, the important point is that the first duty of the central bank is
price stability whereas financial stability is the second purpose (Dowd, 2015).
In addition to them, another important purpose of the central banks is
providing currency exchange stability in the countries. If country has foreign
debts, any increase in the currency exchange rates will cause high amount
of losses. This situation is similar for the companies as well. In case of high
foreign debts of the companies, there is ahigh risk of bankruptcy when currency
exchange rate goes up. Therefore, central banks should take some actions in
order to minimize the volatility in the currency exchange rates (Dincer and
Yuksel, 2019; Braun, 2015). Within this framework, purchasing or selling
foreign currency is the main policy of the central banks. However, the central
banks can maintain this application as long as they have foreign reserves.
Another important activity of the central banks is funding the government.
In this scope, central banks print money and give it to the governments with
the name of the loan. As it was emphasized before, in this circumstance, there
is a significant risk that government can use this issue for their own interests.
However, the interest of the governments cannot be appropriate with the
benefits of the financial and economic system. Due to this condition, funding
government can cause high inflation in the countries. Hence, in the last years,
this application of the central banks is not used because of this problem.

THE SUBJECT OF CENTRAL BANK INDEPENDENCE

As it was emphasized before, the central banks became the most significant
institutions in the economic system. The main reason is that it determines
the amount of the money in the system. This situation increases the power
of the central banks because the actions of central banks have been a guide
for other players on the market. However, central banks have been open to
interventions by political authorities in carrying out these important tasks
(Garriga, 2016).

Governments may choose to implement policies that are not appropriate to
national economies in order to maintain political stability. In this circumstance,
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these governments prefer that central bank policies become similar to their
purposes. Because of this condition, in the past, central banks had the creditor
role to the governments. In other words, central banks printed Money and
gave it to the governments as a loan. With the help of this fund, governments
got an opportunity to satisfy their purposes.

Nevertheless, when these government policies are not logical, this role of
the central banks created many problems for the economies of the countries.
Printing too much Money by the central banks caused inflation problems in
these countries. Inflation is an important for the economies which increased
uncertainties. In case of uncertain environment, investors become unwilling
to make new investments. This situation has a negative effect on the economic
development of the countries.

Especially in the financial crises, central banks were criticized very much
by both researchers and academicians. For example, in Asian crisis occurred
in 1998, countries suffered from significant losses because of exchange rate
volatility. In this process, central banks of these countries did not implement
appropriate strategies according to many researchers. Because of this condition,
the importance of central bank independence increased very much (Bodea
& Hicks, 2015).

Consequently, it was understood that central banks should be independent.
With the help of this issue, it is possible to prevent the populist practices
of political power. In addition to this situation, potential investors also give
importance to thisissue. The main reason is that they prefer to make investment
to the countries where central banks can take their actions independent from
the government. As a result, central bank independence is a crucial factor for
the sustainable economic development of the countries. This independence
should be occurred with respect to the purpose and instrument, economic and
political (Doumpos et al., 2015). These items are explained in the following
subtitles.

Purpose and Instrument Independence

In the first instance, central banks should have purpose and instrument
independence. With respect to the purpose independence, central banks
should be independent in the selection of the main objectives or targets
taken as basis in the policies. Another important aspect is that this situation
should be clearly stated in the laws. On the other hand, regarding instrument
independence, central banks should be independent from the government to
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select monetary policy tools. For example, if central banks give decisions to
decrease the interest rates, any other authority should not intervene. Similar
to this issue, central banks should also have a right to select any tool they
prefer (Dinger, Yiiksel & Kartal, 2019; de Haan et al., 2018).

Economic Independence

Economic independence is an important factor of central bank independence.
It refers that there is no relationship between central bank and government
with respect to the economic issues. In other words, central banks should
not give loans to the government in order to have economic independence.
Otherwise, this situation can lead to high inflation problems in the country
(Berggren et al., 2016; Yiiksel and Kavak, 2019). In the past, it was seen
that in most of the countries, which suffer from high inflation, central banks
provided loans to the government (Blancheton, 2016).

It is obvious that governments desire to win the following elections.
Therefore, they prefer to implement policies which make citizens more
satisfied. That is to say, governments demand central banks to implement
expansionary monetary policies because this policy has an increasing effect
on the volume of the money in the market. This situation leads to a further
revival of the economy. However, this policy may not be appropriate for
each condition.

Furthermore, another significantissue is that this situation should be stated
in the law. In other words, it should be prohibited to give loans by central
banks with the law. If the central bank’s funding of the government is not
restricted by law, governments can insist on this issue when they need money.
Therefore, legal issue is an essential aspect to have economic independence.

Political Independence

One of the most significant factors regarding central bank independence
is political independence. In this circumstance, an essential aspect is the
appointment of central bank managers. Therefore, top management level of
central banks can be independent from the government. Thus, selection of
top managers should be outside of the government interventions.

Within this context, it is possible to see many different opportunities.
First of all, the head of the central bank can be selected by the central bank
top management personnel. With such an implementation, it is obvious

47

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Understanding the Role of Central Banks in the Financial System

that government does not have any role in this process. Hence, it has a very
positive effect on the political independence of the central bank. However,
if the central bank personnel give subjective and inappropriate decision,
the performance of the central banks is affected negatively (Goodhart and
Lastra, 2018).

Another important way in this purpose is that the top management personnel
of central bank can be selected by both government and opposition parties.
In other words, each party has a right to select central bank top management
personnel according to their voting power. This situation has a positive
contribution on the political independence on the central banks because all
parties from different views have aright in this process. However, there is also
risk in such an implementation. For instance, both government and opposition
parties can select the central bank personnel for their future purposes. In such
acondition, if they do not give importance to the qualification of the personnel
and only political views of these personnel are considered, this issue affects
the performance of the central bank in a negative manner.

Moreover, the head of central bank can be selected by the president of the
country. It can be seen that according to this condition, president is the only
power on the selection central bank personnel. Thus, it is thought that it is
very difficult to have political independence of the central banks. However,
it is the most commonly used method nowadays by the countries as for the
selection of the head of the central bank (Martin, 2015).

Since this implementation creates problems for the independence of the
central banks, these countries give importance to the tenure of the central
bank governor. In most of the applications, president of the country assigns
the central bank governor, but nobody can remove this governor on his/her
duty time. It is obvious that this situation makes an important contribution
to the central bank independence. Otherwise, if the governor of the central
bank can be removed any time by the government, it is impossible to have
political independence.

Nonetheless, this situation does not mean that central bank governor can
have a right to do everything. If the president of the central bank has an
unlawful activity, it is possible to be dismissed by court decision. In addition
to this situation, if the central bank governor cannot continue to work due to
health problems, another person may be appointed. In this process, it is not
necessary to wait for the presidency of the chairman. As a result, in the case
of only compulsory conditions the head of the central bank may be removed
from office.
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On the other side, it is also important to identify the length of tenure for
the central bank governor. If this time is very short, it means that there is a
problem regarding the independence of the central bank. The main reason
is that central bank governor cannot give independent decision in such a
situation. Similar to this issue, the longer tenure of the central bank governor,
the more independent the decision will be possible.

In addition to these factors, legal power of the central bank plays a crucial
role with respect to the political independence. Within this context, the duties
of the central bank must be clearly stated in the laws. For instance, it should
be emphasized in the relevant laws that the central bank is responsible for
price stability and can give decisions independently from the government
intervention. In such a situation, government cannot force central bank to
implement a policy because it takes its power from the law.

Another significant factor of the political independence is that monetary
policy programs should be defined only by the central banks. That is to say,
governments should not be included in this process. In this scope, inflation
targets should be determined without the intervention of the government.
This situation gives information about the political independence of the
central banks.

ANALYTICAL BALANCE SHEET OF CENTRAL BANK

Balance sheet is a financial table which gives information about what a
company has and how it is obtained. In other words, the balance sheet is
a financial statement showing the assets of the entity at a certain date and
the sources where these assets are provided (Del Negro and Sims, 2015).
The balance sheet is highly beneficial for the enterprises because of many
different reasons. First of all, it gives information about the investor profile of
the company. In addition to this aspect, the proportion of debt and equity can
be evaluated with the help of the balance sheet. Moreover, it is also possible
to understand whether this company has liquidity risk or not by comparing
short term assets and liabilities. Furthermore, the performance of collecting
receivables and selling the items under the inventor. Balance sheet is one of
the most important tables of the accounting system. Parallel to this situation,
central banks also have balance sheet that is called as analytical balance sheet.
To make a good and accurate analysis of the balance sheet of the central bank
makes it easier to be informed about the market. Similar to the companies, the
balance sheet of the central bank has mainly two different components that
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are assets and liabilities. In spite of this situation, the detailed items under the
balance sheet of the central banks look very different from the companies.
The details of the main items are emphasized below.

Assets

Regarding the definition, asset means something a company has. In other
words, itrepresents the tangible and intangible properties that the entity owns.
It can be seen that these materials should have economic importance for the
companies (Sunder et al., 2018). There may be different types of the assets
for the companies. First of all, the companies have liquid assets which can be
converted into the cash in a short period. Cash, checks, government bonds,
stocks, short term accounts receivables and inventories can be categorized
in these assets. The companies mainly hold these assets in order to satisfy
their short-term needs, such as personnel wages, short term debts, payment
of the bills.

In addition to them, companies also have fixed assets. The main purpose
of these assets is to increase investment of the companies. In other words,
companies hold fixed assets without the aim of converting into the cash.
Lands, buildings, machinery and equipment can be given as an example
of tangible fixed assets. Similarly, intangible fixed assets include patent,
goodwill, computer programs. All fixed assets are related to the companies’
core operation. It shows that increasing fixed assets gives information that
the companies make investment.

This situation is quite similar for the analytical balance sheet of central
bank. There are also assets on the left side of this balance sheet. These assets
show the properties central bank has. The central bank uses these assets
while trying to adjust the liquidity of the financial market. These assets can
be divided into two different categories that are foreign assets and domestic
assets. The accounts are explained in the following subtitles.

Foreign Assets

Foreign assets mainly refer to the gold and foreign currency assets and
receivables. The Central Bank’s gold reserves consist of gold held in its own
banks or in foreign banks. The main reason of holding gold in foreign banks
is that it becomes easier to make financial investment by using this gold. For
example, some central banks prefer to hold their golds in Central Bank of
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England because they can make financial investment much easier in such a
way. Gold is preferred by many central banks because it is a type of reserve
that is always valid and has international standards. Therefore, even if there
is a financial crisis, central banks can make payments by using these golds.
However, in case of a global financial crisis, foreign currencies may not be
used because of the devaluation (Dinger et al., 2019; Rule, 2015).

In addition, central banks can have foreign currencies. These currencies
consist of the important percentage of the central bank reserves. Similar to
the gold, foreign currencies of the central banks can be placed on both in its
own banks or in foreign banks. These currencies play a very significant role
in the actions of the central banks. In this framework, in order to prevent high
increase in currency exchange rate, central banks sell some currencies to the
market by using their reserves. Central banks mainly prefer to have foreign
currencies which are valid in the world, such as dollar and euro.

While considering the factors emphasized above, it is understood that
having high amount of foreign currencies has an increasing effect on the
power of the central banks. Therefore, most of the central banks prefer to have
foreign currencies. However, it is obvious that central banks’ intervention in
the market is also limited by the amount of reserves it has. Thus, any sudden
decrease in the market is accepted as the indicator of the financial crisis. For
example, in the financial crisis of Turkey occurred in 2001, the central bank
reserves decreased at a very small amount.

Domestic Assets

With respect to the domestic assets, marketable securities play a very key
role for the central banks. In this framework, central banks prefer to purchase
government bonds. Governments issue the bonds when they need money.
Taxes comprise the main component of the government income. On the other
side, salaries of the civil servants and bills of the governmental institutions
are the essential parts of the government expenses. If this income is lower
than the expenses, it means that there is a budget deficit for this government.
In this circumstance, governments need money and issuing government bond
is the main factor to satisfy this need (Arce et al., 2017).

Whileissuing abond, governments borrow some money from the investors.
Additionally, government pays this amount with an additional interest at the
maturity date. Thus, with the help of this process, investors get an opportunity
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to gain interest income and at the same time, governments can find the funds
very easily. It can be understood that government bonds are crucial elements
for the effectiveness and the sustainability of the financial system.

Central banks also prefer to have government bonds in their assets. The
main reason is that while purchasing or selling governments bonds, central
banks can influence the markets very easily. For example, if the central
banks aim to implement expansionary monetary policy, they will purchase
government bonds so that the liquidity amount in the market goes up. On
the other hand, in order to implement contractionary monetary policy, in this
case, the central banks should sell the governments bonds to decrease the
liquidity in the market.

In addition to them, company bonds and stocks can also be preferred by the
central banks for the same purpose. Central banks want to intervene the market
in sometimes according to their purposes. In this circumstance, marketable
securities can be very helpful to reach this objective. In other words, if the
bond market is improved in the country, it means that central banks can
implement their policies much easier by purchasing or selling these bonds.

Moreover, the amount of the loans given to the banks by central bank is
classified under the domestic assets. One of the most important roles of the
central bank is that it is the bank of other banks. It means that when other
banks need funds, they can satisfy these needs by borrowing money from
the central bank. At the maturity date, these banks pay interest to the central
bank. Because the central bank makes a loan to the other banks, this loan is
stated under the assets.

Furthermore, central banks can also have some fixed assets. They are
acquired to use in operating activities for a period of more than one year.
The aim is not to convert them into the cash in a short period. In addition to
this issue, they are not considered to be consumed as well. Building, land,
machinery and equipment can be given as examples for the fixed assets. As
a result, these kind of properties of the central banks can be defined under
the fixed assets of the balance sheet.

Liabilities
As it is defined in the previous section, assets give information about the
properties a company has. On the other hand, the liabilities explain the ways

how these assets are obtained. There are mainly two different items under the
liabilities which are debt and equity (Hulagu and Yalcin, 2016). Debt refers
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to the payables taken from the third parties. Most likely, company has to pay
interest for this debt. On the other side, capital can be defined in different
ways. First of all, the company can find a new partner who provides money
for the purposes. In addition to this situation, special wealth of the current
owners can be considered for the company purposes. Similar to the companies,
the central bank can also have liabilities, such as foreign exchange liabilities
and central bank money. These liabilities are identified in the following titles.

Foreign Exchange Liabilities

Foreign exchange liabilities denote the foreign debts of the central bank
within and outside the country. Within this framework, the foreign deposits
held by the government can be the first example. Governments can have
foreign deposits and prefer to hold this deposit on the central bank accounts.
In this circumstance, this deposit shows the debt of the central banks to the
government. Therefore, this account is stated on the liability part of central
bank balance sheet. Additionally, the deposit of the public sector in foreign
currency is also classified under the foreign exchange liabilities. Similar to
these issues, the foreign currency deposits of the banks refer to the foreign
exchange liabilities for the central bank. Parallel to the government deposit,
both public and bank deposits give information about the debt of the central
banks to these parties (Nagahisarchoghaei et al., 2018).

Central Bank Money

The second part of the liabilities in central bank balance sheet is the central
bank money. In the first section of this part, there are emission, banks’
reserve requirements and banks deposits. Emission refers to the money on
the circulation. With the help of this money, central banks can control the
volume of money in the market. However, if central banks print too much
money without an effective control, this situation leads to high inflation. It is
obvious that this condition increases uncertainty in the country which makes
investors unwilling to make investment (Bech and Garratt, 2017).

In most of the countries, banks have to hold a portion of their deposits
on the central bank account as a reserve. In other words, in any negative
environment, central banks can have a chance to use these reserves in order
to minimize the problem. Therefore, it can be said that this money has an
insurance role in any crisis period. Although this money is stated on the
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central bank accounts, the real owners of this money are the banks. Because
of this situation, it can be said that this money defines the liabilities of the
central banks. In addition to them, there can also be bank deposits in the
central bank money account of the balance sheet. Different from the reserves,
central banks can also prefer to hold some of their money on the central bank
accounts (Braun, 2016).

Moreover, there is also “open market operation” account in the liability
side of the central bank balance sheet. When central banks sell marketable
securities to the markets, they mainly aim to decrease the liquidity amount
in the financial market. In this circumstance, the liquidity amount taken form
the market is stated under the open market operation account. Because central
banks have to pay this amount to the counterparties, they are classified in the
liability part of the central bank balance sheet (Thornton, 2019).

LITERATURE REVIEW ON INDEPENDENCE AND
BALANCE SHEET OF CENTRAL BANKS

The subjects of central bank independence and the balance sheet of the central
banks attracted the attentions of many different researchers in the literature.
In this section, these studies are classified into two different categories. The
details of some selected studies are given on the following subtitles.

Literature Review on Central Bank Independence

Sims (2016) made a study about the importance of the central bank
independence. In this study, it is underlined that politicians prefer to take
loans from the central banks. The main reason is that when there is increase
in the liquidity in the market, it can provide a chance for the governments to
gain votes from the citizens because of the successful macroeconomic figures.
However, this situation causes an inflation problem in the long run. Thus,
central banks should have political independence. In this scope, itis underlined
that taking loans from the central banks should be strongly prohibited.
There are also similar studies in the literature which gave importance to
the political independence of the central banks. For instance, Goodhart and
Lastra (2018), Martin (2015), Blancheton (2016), Lastra (2018), Selim et
al. (2018) and Hayo & Neumeier (2018) also emphasized the importance of
the political independence in their studies. In addition to them, Kern et al.
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(2019), Demiralp and Demiralp (2019), Doumpos et al. (2015), Haga (2015),
Fernandez-Albertos (2015), Garriga (2016), Bodea and Hicks (2015) and
Masciandaro and Romelli (2019) also other studies which identified that
central banks should have political independence in order to operate more
effectively.

On the other side, Jordan and Luther (2019) made a study about the
independence of the central banks. In this study, Federal Reserve’s new
operating regime is taken into consideration. It is concluded that central banks
should have economic independence. In this context, central banks should
give economic decisions independently, such as increasing or decreasing
interest rate. Otherwise, it is obvious that there will be important decrease
in the performance of the central banks.

Parallel to this study, the importance of economic independence of the
central banks was also identified in some different studies. For example, Kern
etal. (2019), Agur (2019), Nicolay and de Oliveira (2019), Wyplosz (2019),
Lord (2019) and Garcia Osmacetal. (2019) alsoreached the similar conclusion
in their studies. In addition to these studies, Law et al. (2019), Jitmaneeroj et
al. (2019), Conrad and Hartmann (2019), Jasmine et al. (2019), Goncharov et
al. (2019), Khadan and Ruprah (2019) and Taylor et al. (2019) also underlined
the economic independence of the central banks in their studies.

Literature Review on Central Bank Balance Sheet

Central bank balance sheet was also evaluated by many different researchers
in the literature. As an example, Arce et al. (2019) made a study related to
the central bank balance sheet. In this study, it is defined that the size of the
central bank balance sheet gives information about the quantitative easing
policies of the banks. Similarly, Titzck and van den End (2019) identified
that the size of the central bank balance sheet has an effect on the success of
the inflation targeting program. Additionally, Ctrdia and Woodford (2011),
Shiratsuka (2010), Jeanne and Svensson (2007), Berriel and Bhattarai (2009),
Iwata and Takagi (2012) and Adleretal. (2016) also focused on the importance
of the central bank balance sheet in many different ways.
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CONCLUSION

Globalization causes many different risks for both companies and countries,
such the volatility in the currency exchange rates. This condition leads to
significant losses for the companies in case of having foreign debt. Another
important risk caused by globalization is the volatility in interest rates.
Furthermore, globalization also caused an inflation problem for the countries.
This kind of problems show that there is a strong need for a governmental
authority which controls the volatility in the market. Effective management
of this system can have a positive influence on preventing bankruptcy of the
companies and the financial crisis. This central bank can play a very key role
to increase investment amount in the country by controlling inflation and
interest rates (Dinger Yiiksel & Adali, 2019).

Within this framework, this chapter aimed to identify the role of central
banks in the financial system. For this purpose, firstly, historical background
and the main purpose of the central banking were discussed. In the next
part, the subject of central bank independence was defined. In this scope,
purpose and instrument independence, economic independence and political
independence were explained. In the final part, necessary information was
given about the analytical balance sheet of the central banks. As a result, it
is determined that central banks play a very crucial role in order to provide
effectiveness in the financial system.
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Chapter 4

Monetary Policy Operations
of Central Banks in
the E7 Economies

ABSTRACT

Both monetary and fiscal policies have a crucial role in the financial markets
of the countries. In this framework, policies can be used for mainly two
different purposes, which are contractionary and expansionary policies.
Hence, it can be said that monetary policies play a key role especially for the
emerging economies. The main reason is that these are the economies that
aim to be a developed economy. In order to reach this objective, they aim
to make investment to obtain sustainable economic growth. Similar to this
aspect, this chapter aims to identify different monetary policy operations of
the central banks. Thus, various monetary policy instruments are explained.
After this issue, necessary information is given related to the central banking
operations of E7 economies. As a result, it is defined that central banks of
these countries play an active role especially during the recession period.

GENERAL INFORMATION ABOUT MONETARY POLICIES

Monetary policy and fiscal policy are two important tools used to regulate
a country’s economic activities. Monetary policy usually deals with interest
rates and control of money supply (Wu and Xia, 2016). That is to say, by
changing interest rates or the amount of money in the market, central banks
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aim to take some actions to reach their objectives. Another important point in
this circumstance is that the central bank is the only authority in the country
that can implement monetary policies. The main reason behind this issue is to
provide independence of the central banks (Bruno & Shin, 2015; Gali, 2015).

On the other side, fiscal policy is a general name given to government
regulations on tax and government expenditures. In other words, governments
canincrease or decrease the tax ratio in order to reach their purposes (Gertler &
Karadi, 2015). Similar to the tax ratio, expenditures made by the governments
have animportantinfluence on the financial market and economic development
of the country as well. As it can be understood from this definition that fiscal
policies are implemented by the governments (Bergsten, 2017; Rendahl, 2016).

In summary both monetary and fiscal policies have a crucial role in the
financial markets of the countries. In this framework, policies can be used
for mainly two different purposes which are contractionary and expansionary
policies. The aim of the contractionary monetary policy is to reduce the
money supply in the market. Hence, it is obvious that this kind of policy is
usually applied to reduce inflation in the country. In this context, it is aimed
to reduce consumer demand by reducing money supply (Nelson et al., 2018).

In addition to them, central banks aim to increase the money supply in the
market through expansionary monetary policy. The important point in this
circumstance is that central banks implement these policies when there is no
inflation problem in the country. Because of this situation, central banks aim
to obtain financial stability. Thus, the actions are taken mainly to increase
investment amounts. With the help of these policies, unemployment can be
decreased in the country as well (Neely, 2015; Coibion et al., 2017).

Onthe otherhand, if a government does not think there is enough economic
activity in the country, it aims to implement expansionary fiscal policies.
Within this framework, it is possible to improve the economy by increasing
government expenditures. In addition to this policy, the government can also
reach this objective by changing tax rates. When the tax rates are decreased in
the country, this situation has an increasing effect on the investment amount
(Fratzscher et al., 2016; Rey, 2016). Therefore, it plays a very important role
toincrease economic activity. Similarly, these policies can be implemented on
the opposite way. It means that the government can implement contractionary
fiscal policy by increasing tax rates and reducing government expenditures
(Dellepiane-Avellaneda, 2015).

Monetary policies play a very key role especially for the emerging
economies. The main reason is that these are the economies that aim to be
a developed economy. In order to reach this objective, they aim to make
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investment to obtain sustainable economic growth. However, if this strategy
is implemented with an uncontrolled manner, there may be some problems
in the economy, such as inflation. Therefore, it is obvious that central banks
of these countries have a great importance for this situation (Angrist et al.,
2018; Obstfeld & Duval, 2018).

Parallel to the issues emphasized above, in this section, first of all, monetary
policy instruments of the central banks are explained. In this scope, necessary
information is given related to the required reserve ratio, rediscount rate,
open market operations, standing facilities and asset purchase program. After
this topic, central banking in the major seven emerging economies (E7) is
identified.

MONETARY POLICY INSTRUMENTS OF CENTRAL BANKS

The policies implemented by central banks to achieve price stability,
employment growth and economic growth in a country are called monetary
policies. In order to reach this objective, central banks can change interest
rates and money supply in the financial market with respect to the monetary
policies. The basis of the monetary policy is to influence the consumption
and investment expenditures in the country by changing the interest rates.
The only authorized institution in the implementation of monetary policy
is the central bank. For this purpose, central banks can implement different
monetary policy instruments, such as required reserve ratio, rediscount rate,
open market operations, standing facilities and asset purchase program. These
instruments are explained in the following subtitles.

Required Reserve Ratio

Banks are the institutions which give loans to the people and companies for
their purposes. It means that banks need some amount of funds to reach this
objective. Thus, the main source of this fund is the deposit collected from
the fund savers. In other words, banks give loans to the parties mainly by
using the money collected from the fund savers with the name of the deposits.
However, there is an important rule specific for this condition. The banks
should allocate a portion of these deposits on the central bank accounts as a
reserve (Li et al., 2017; Rockoff, 2018).
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This situation explains thatbanks cannot use all depositamount as loans. The
amount transferred on the central bank account is called as required reserves.
In this circumstance, the important point is to decide the percentage of the
deposit which is transferred to the central bank account as required reserves.
The name of the percentage is required reserve ratio and the central bank is
the only authority to decide this ratio (Omer, 2016; Tallman & White, 2017).

By using required reserve ratio, central banks can intervene the financial
market. In this scope, if there is high inflation in the economy, central banks
aim to implement contractionary monetary policy. For this purpose, they
increase the required reserve ratio to decrease the amount of liquidity. It
means that banks can give lower amount of the credit to the market because
they have to keep higher reserves on the central bank accounts (Park and Van
Horn, 2015; Hammad, 2019).

On the other side, central banks aim to use expansionary monetary policy
when there is no inflation problem. In order to reach this objective, central
banks candecrease required reserve ratio. Lower required reserve ration means
that banks can give higher amount of credit to the people and companies than
in the past. It is obvious that this condition increases the liquidity amount in
the market (Salahesh et al., 2017; Yimer, 2018).

Rediscount Rate

Central bank is accepted as the “bank of other banks”. Therefore, when banks
need money, they can borrow this money from the central bank. Additionally,
banks pay interest rate for the debt taken by the central bank. This interest
rate is defined by the central bank and it is named as “rediscount rate”. In the
past, many different banks benefit from this opportunity in order to manage
their liquidity levels (Amiri & Gong, 2018; Chong and Liu, 2017).

Rediscount rate can be used as a monetary policy tool by the central banks.
In this context, if central banks aim to implement contractionary monetary
policy, they can increase rediscount rates. In other words, these rates should
be increased in case of high inflation. The main reason is that when these
rates are high, banks become reluctant to take loans form the central banks.
Therefore, liquidity amount in the market can be decreased by increasing
rediscount ratio (Udude & Nwachukwu, 2016; Kaminska et al., 2018).

On the other side, rediscount rate can also be used by the central banks to
implement expansionary monetary policies. That is to say, if central banks
decide to decrease rediscount rate, bank take an opportunity to find fund
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much easily. Therefore, the amount of the liquidity in the market goes up.
While considering these issues, it is understood that decreasing rediscount
rate can be implemented when there is not an inflation problem in the country.
However, it can be seen that rediscount rate is not an active monetary policy
tool of the central banks. The main reason is that bank can find money from
other sources of the central bank. Hence, increasing rediscount rate does not
mean that the liquidity in the market will decrease immediately (Nwandu,
2016; Agbo & Nwankwo, 2018).

Open Market Operations

Open market operations are the most important monetary policy tool. In this
process, central banks purchase or sale government bonds in the market. With
the help of these operations, they aim to increase or decrease liquidity amount
in the market. Open market operations are the most active monetary policy
tool. The main reason is that by selling or purchasing bonds, central banks
can directly influence the market (Carlson & Lackman, 2018; Eggertsson
and Proulx, 2016).

Similar to the previous monetary policy tools, open market operations can
also be used for both expansionary and contractionary monetary policies.
In this scope, if there is an inflation problem in the country, central banks
aim to decrease the liquidity level in the market. For this purpose, they sell
government bonds to the market. In this circumstance, it means that they
collect money from the market (Eggertsson & Proulx, 2016; Nishiyama, 2017).

On the other side, open market operations can also be used with the
aim of expansionary policies. In other words, central banks can purchase
government bonds from the market. With the help of this action, liquidity
amount in the market can be increased. However, for such a policy, the main
requirement is that there should not be any inflation problem in the country.
Another important point is that there should be a developed bond market in
the country in order for open market operations to operate effectively (McRae
et al., 2017; Ross et al., 2015).

Standing Facilities
Standing facilities can also be used by the central banks to control liquidity

in the market. With these facilities, it can be possible to provide and absorb
liquidity. In this policy, central banks can provide loans to the financial
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institutions. With the help of them, financial institutions can minimize the
liquidity risk. Within this framework, there may be intraday liquidity facility
and late liquidity window facility (Nither, 2018; Vollmer and Wiese, 2016).

Asset Purchase Programs

Asset purchase programs mainly aim to purchase long-term bonds, which
were released to be borrowed by the Treasury or the institutions. In other
words, it can be defined as purchasing money market instruments, such as
commercial papers and government bonds within the framework. In such
a program, it is intended to increase the liquidity amount in the market. In
other words, by paying the price and giving money to the market, central
banks try to implement expansionary monetary policy (Gibson et al., 2016;
Sahuc, 2016; Wang, 2018).

CENTRAL BANKING IN E7 ECONOMIES

E7 countries consist of Brazil, China, India, Indonesia, Mexico, Russia and
Turkey. The term “E7” comes from the expression of “emerging 7”. Itis thought
that these countries have a significant potential to be a developed economy.
The details of central bank policies of these countries are demonstrated on
the following subtitles.

Brazil

Brazil is an important emerging economy in the world. Some information
related to Brazil is given on Table 1.

Table 1 shows that there is an increase in the percentage of the central
government debt over the years. Another important point is that Brazil
started to have current account deficit after 2008. Additionally, in the last
years, there is a problem related to the economic growth. Although inflation
increase from 4.89% to 9.03%, it has a decreasing trend in the last two years.
Moreover, the population of the Brazil increases, and unemployment rate
exceeded 10% after 2016.

Brazil had significant economic growth after 1994. In this period, Brazilian
currency, Real, was fixed to US dollar and this situation is named as “Real
Plan”. However, 1997 Asian crises had very negative effects on Brazilian
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Table 1. General information about Brazil

Central Current GDP GINI Inflation, Unemployment,
Account Index consumer . Total (% of
Government Growth N Population,
Year Balance (World prices total labor
Debt, Total (annual total .
(% of GDP) (% of %) Bank (annual force) (national
GDP) estimate) %) estimate)
2005 65.45 1.57 3.20 56.30 6.87 186,917,361 9.31
2006 63.95 1.23 3.96 55.60 4.18 189,012,412 8.39
2007 62.45 0.11 6.06 54.90 3.64 191,026,637 8.09
2008 60.66 -1.66 5.09 54.00 5.68 192,979,029 7.63
2009 63.81 -1.46 -0.13 53.70 4.89 194,895,996 8.28
2010 61.32 -3.43 7.54 - 5.04 196,796,269 7.26
2011 59.34 -2.94 3.99 52.90 6.64 198,686,688 6.69
2012 59.85 -3.00 1.93 52.60 5.40 200,560,983 7.19
2013 57.23 -3.03 3.01 52.80 6.20 202,408,632 6.99
2014 58.46 -4.24 0.51 51.50 6.33 204,213,133 6.67
2015 67.54 -3.30 -3.55 51.30 9.03 205,962,108 8.44
2016 73.54 -1.32 -3.47 - 8.74 207,652,865 11.61
2017 79.54 -0.48 0.98 - 3.45 209,288,278 13.32

Source: World Bank

economy (Kalkavan and Ersin, 2019). In this circumstance, stock prices
experienced extraordinary decreases. On the other side, Brazil started to
have current account deficit. This situation increased the vulnerability of the
Brazilian economy. As aresult, Brazil had to devaluate its currency. After that,
it was declared that central bank of Brazil does not intervene to the market
in order to control currency exchange rate. With this strategy, it is aimed to
provide trust for the foreign investors.

After this stabilization process, central bank of Brazil also gave information
that the country will adopt inflation targeting program. It is understood that
expect the years between 2001 and 2003, central bank of Brazil was successful
to achieve the inflation targets (Afonso et al., 2016). The overnight rate of
central Bank of Brazil is called as SELIC rate. The main purpose of this rate
is to make open market operations with the aim of intervening the market.
This ratio decreased to 6.75% in order to boost the market. However, because
of the expected inflation, central bank of Brazil planned to increase it more
than 7.5%.

In summary, Brazil experiences an important financial crisis in 1998. Itis
accepted that the main reason of this crisis is the fixed exchange rate regime
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used in Brazil (de Medeiros et al., 2016; Perissinotto etal., 2017). In this crisis
process, central Bank of Brazil played an active role by implementing floating
exchange rate regime. In addition to this aspect, it also did not intervene to
the market to control the currency exchange rate in this process. With the
help of these successful strategies and achieving inflation targets, Brazilian
economy started to have economic stability (Codato et al., 2016; Azevedo
and Pereira, 2018; de Vilaca Burgos et al., 2017).

China

Similar to Brazil, China also plays a key role for the economy of the world.
Some information related to China is given on Table 2.

Itis seen that China always has current account surplus. Another significant
pointis that there is also economic growth in all years between 2005 and 2017.
On the other hand, there is low inflation in China. It is also understood that
China has the biggest population in the world. In spite of this huge population,
there is not high unemployment rate in China.

Central Bank of China is the central bank that has the highest amount
of US dollar reserves (McCauley & Ma, 2015; Hess, 2017). The monetary

Table 2. General information about China

Current GDP Inflation,
Unemployment, Total

Account Growth Consumer .

Year . Population, Total | (% of total labor force)

Balance (% (annual Prices i

of GDP) %) (annual %)

2005 5.79 11.40 1.78 1,303,720,000 4.14

2006 8.42 12.72 1.65 1,311,020,000 4.00

2007 9.94 14.23 4.82 1,317,885,000 3.76

2008 9.15 9.65 5.93 1,324,655,000 4.36

2009 4.76 9.40 -0.73 1,331,260,000 4.29

2010 3.90 10.64 3.18 1,337,705,000 4.20

2011 1.80 9.54 5.55 1,344,130,000 4.34

2012 2.52 7.86 2.62 1,350,695,000 4.47

2013 1.54 7.76 2.62 1,357,380,000 4.54

2014 2.25 7.30 1.92 1,364,270,000 4.59

2015 2.75 6.90 1.44 1,371,220,000 4.61

2016 1.81 6.70 2.00 1,378,665,000 4.65

2017 1.35 6.90 1.59 1,386,395,000 4.68

Source: World Bank
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policy of Chinese Central Bank can be defined as prudently and neutrally. It
has highlighted its monetary policy stance in order to counter the systemic
risks in the economy and underlined that they will maintain their liquidity
conditions in a stable manner (Han, 2015; Hu et al., 2015).

In addition to this aspect, it is also seen that central bank of China actively
intervened to the market in order to control high inflation rate. For example,
when the inflation was negative in 2009, central bank of China also decreased
interest rate in order to boost the economy. On the other side, it decided to
decrease interest rate in 2011 in order to decrease inflation rate (Suzuki and
Miah, 2017; Wildau, 2017).

India

India is the third emerging country in our analysis. Some information related
to India is given on Table 3.

Table 3 indicates that India has current account deficit in all years. On the
other side, there is economic growth in India. Although inflation exceeded
10% in some years, it has a decreasing trend especially in the last years.

Table 3. General information about India

Current GDP Inflation, Unemployment,

Year Account Growth (.fonsumer Population, Total (% of tot.al

Balance (% (annual %) Prices (annual Total labor for?e) (national

of GDP) %) estimate)

2005 -1.27 9.28 4.25 1,144,118,674 4.40

2006 -1.01 9.26 6.15 1,161,977,719 4.24

2007 -0.67 9.80 6.37 1,179,681,239 4.06

2008 -2.61 3.89 8.35 1,197,146,906 4.12

2009 -1.98 8.48 10.88 1,214,270,132 3.75

2010 -3.29 10.26 11.99 1,230,980,691 3.54

2011 -3.43 6.64 8.86 1,247,236,029 3.53

2012 -5.00 5.46 9.31 1,263,065,852 3.62

2013 -2.65 6.39 1091 1,278,562,207 3.46

2014 -1.34 7.41 6.66 1,293,859,294 3.41

2015 -1.07 8.15 491 1,309,053,980 3.49

2016 -0.53 7.11 4.95 1,324,171,354 3.51

2017 -1.47 6.68 3.33 1,339,180,127 3.52

Source: World Bank
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The population of India is very near to China. Moreover, there is no high
unemployment rate in this country.

It can be understood that central bank of India plays an active role in the
market. Before the period of 2008 global mortgage crisis, Indian economy
had significant economic growth. In this period, central bank of India took
actions to control this extraordinary growth. In other words, it implemented
contractionary monetary policy to have stable economic growth. Within this
framework, it increased interest rate with the aim of decreasing liquidity in
the market (Sharma, 2016; Gupta & Kaur, 2015).

On the other side, after 2009, it is seen that central bank of India decided
todecrease interestrate. The main purpose of implementing this expansionary
monetary policy is to increase the liquidity amount in the market. Therefore,
it can be possible to boost the economy. As a result, with the help of making
new investment, Indian economy experienced significant economic growth
(Trivedi & Srinivasan, 2016; Lakshmi and Reddy, 2017).

Indonesia

Indonesia is another emerging country which takes a place in E7 econmies.
Some information related to Indonesia is presented on Table 4.

Table 4 indicates that Indonesia started to have current account deficit
after 2012. However, there is economic growth in all years. Inflation rate
and population have a decreasing trend in Indonesia. On the other side,
unemployment rate decreased to 4.18% whereas it was 8.06% in 2007.

Central Bank of Indonesia adopted inflation targeting system after 2005.
Therefore, it implemented monetary policies in order to achieve these
targets. It can be seen that these monetary policies were very successful in
this framework (Edward, 2017; Juhro, 2015; Williams, 2018). For instance,
inflation rate exceeded 10% after 2008 mainly due to the negative effects of
global mortgage crisis. In this period, central bank of Indonesia decided to
increase interest rate to control this inflation (Lan & Nugroho, 2019; Chou
and Buchdadi, 2016; Wuryandani & Mardiani, 2015).

Mexico

Mexicois the fifthemerging country in the analysis process. Some information
related to Mexico is presented on Table 5.
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Current GDP Inflation, Unemployment,
Year Account Growth Consumer Population, Total (% of total
Balance (% of (annual Prices (annual Total labor force) (national
GDP) %) %) estimate)
2005 0.10 5.69 10.45 226,712,730 7.71
2006 2.98 5.50 13.11 229,838,202 7.55
2007 243 6.35 6.41 232,989,141 8.06
2008 0.02 6.01 10.23 236,159,276 7.21
2009 1.97 4.63 4.39 239,340,478 6.11
2010 0.68 6.22 5.13 242,524,123 5.61
2011 0.19 6.17 5.36 245,707,511 5.15
2012 -2.66 6.03 4.28 248,883,232 4.47
2013 -3.19 5.56 6.41 252,032,263 4.34
2014 -3.09 5.01 6.39 255,131,116 4.05
2015 -2.04 4.88 6.36 258,162,113 4.51
2016 -1.82 5.03 3.53 261,115,456 4.12
2017 -1.71 5.07 3.81 263,991,379 4.18
Source: World Bank
Table 5. General information about Mexico
Current GDP Inflation, Unemployment,
Year Account Growth Consumer Population, Total (% of total
Balance (% of (annual Prices (annual Total labor force) (national
GDP) %) %) estimate)
2005 -1.03 2.31 3.99 108,472,228 3.56
2006 -0.38 4.50 3.63 110,092,378 3.57
2007 -0.96 2.29 3.97 111,836,346 3.65
2008 -1.53 1.14 5.12 113,661,809 3.90
2009 -0.88 -5.29 5.30 115,505,228 5.38
2010 -0.50 5.12 4.16 117,318,941 5.33
2011 -1.06 3.66 3.41 119,090,017 5.19
2012 -1.56 3.64 4.11 120,828,307 4.92
2013 -2.45 1.35 3.81 122,535,969 4.94
2014 -1.87 2.80 4.02 124,221,600 4.83
2015 -2.59 3.29 2.72 125,890,949 4.34
2016 -2.22 2.90 2.82 127,540,423 3.88
2017 -1.69 2.04 6.04 129,163,276 3.42

Source: World Bank
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Table 5 shows that Mexico always has current account deficit. However,
the rate of this deficit is lower than 3%. Although there is economic shrinkage
in 2009 mainly because of the global mortgage crisis, Mexico always have
economic growth. Despite the fact that there is not high inflation rate between
the years 2005 and 2016, itexceeded 6% in 2017. Similar to the other emerging
economies, there is an increase in the population of Mexico. Finally, itis also
seen that unemployment has a decreasing trend.

After the oil crisis in Mexico in 1974, the country experienced high
inflation. Moreover, the crisis has caused economic recession in the country.
The mentioned problems caused a severe recession in the Mexican economy.
In order to prevent these problems, the new economy program started to be
implemented in 1988.

It is seen that the program yielded very positive results in the first years.
However, when we look at the results of the said program, it is understood
that the country’s foreign trade figures are uneven. In this period, Mexico has
significant amount of current account deficit. The main reason behind the
problem is that the domestic currency of the country is indexed to the dollar.
In this process, the highly valued Mexican peso has made import goods more
attractive. On the other hand, the demand for export goods decreased as the
country’s export goods became more expensive. As aresult, increasing imports
and declining export figures led to the country’s current account deficit.

Inorder to prevent these problems, Mexico started to have floating exchange
rate regime. With the abandonment of the fixed exchange rate system, there
has been a significant increase in interest rates and inflation. After the crisis,
some measures were taken by the Mexican government (Lopez-Balderas
et al., 2019). In the first stage, reforms and regulations were made in the
banking sector and measures were taken. In this context, audits on banks
were increased. On the other hand, tight monetary and fiscal policies have
been implemented in order to prevent the effects of the crisis (Guerra, 2017,
Kollmann, 2016).

Russia

Russia is another significant emerging country in the analysis process. Some
information related to Russia is shown on Table 6.

Table 6 explains that Russia has always current account surplus. Another
significant issue is that Russia has economic growth in many years between
2005 and 2017. However, there is economic recession in 2009 mainly because
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Table 6. General information about Russia

Current GDP Inflation, Unemployment,
Year Account Growth Consumer Population, Total (% of total
Balance (% of (annual Prices (annual Total labor force) (national
GDP) %) %) estimate)
2005 11.05 6.38 12.69 143,518,523 7.17
2006 9.33 8.15 9.67 143,049,528 7.16
2007 5.55 8.54 9.01 142,805,088 6.10
2008 6.26 5.25 14.11 142,742,350 6.32
2009 4.12 -7.82 11.65 142,785,342 8.42
2010 4.42 4.50 6.85 142,849,449 7.37
2011 4.74 5.28 8.44 142,960,868 6.54
2012 3.23 3.66 5.07 143,201,676 5.44
2013 1.46 1.79 6.75 143,506,911 5.46
2014 2.79 0.74 7.82 143,819,666 5.16
2015 4.95 -2.83 15.53 144,096,870 5.57
2016 1.91 -0.22 7.04 144,342,396 5.54
2017 2.11 1.55 3.68 144,495,044 5.20

Source: World Bank

of the global mortgage crisis. Similarly, Russia also has economic recession
in 2015 and 2016. The main reason behind this situation is the political
problems with US. Furthermore, inflation has a decreasing trend especially
in the last years. Population goes up in this period whereas there is decreasing
in unemployment rate.

In the early 1990s, Russia experienced an economic transformation. In
this period, Russia, which has entered a free market economy, has made the
local currency Ruble a transactionable process in the international market.
Especially as a result of the decrease in oil prices, a significant decrease
has occurred in the foreign exchange revenues of Russia. As a result of this
situation, Russia has begun to pay its short-term debts. As a result of the
mentioned problems, uneasiness began in the Russian markets (Sapova et
al., 2018; Everett, 2017; Surovneva & Sukhorukova, 2017).

Russia experienced a very terrible economic crisis in 1998. It caused
important decrease in economic growth. In addition to this aspect, it also
led to increase in unemployment rates. In order to solve these problems,
central bank of Russia had an active role in the market (Kononenko et al.,
2018; Oktar and Yiiksel, 2015). It can be seen that after this crisis period,

77

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



Monetary Policy Operations of Central Banks in the E7 Economies

Table 7. Details of the monetary policies of Central Bank of Russia

Type of Operations Purpose Instrument Term Frequency
. . . Steering mone; REPO auctions /
Main auction-based operations ne y auchie 1 week weekly
market rates deposit auctions
Restricting the Overnight loans;
fluctuation range of | FX swaps; Lombard
. . e money market rates | loans; REPOs; loans .
Overnight standing facilities . 1 da; dail
& & with the borders secured by non- Y y
of the interest rate marketable assets;
corridor deposit operations
Preventing excessive
fluctuations of REPO and FX swap from 1 to 6
Fine-tuning operations money market rates auctions / deposit days] occasionally
within the interest auctions Y
rate corridor
. . Auctions to provide
Improving conditions
. . loans secured by
for conducting main 3 months monthly
. non-marketable
operations:
assets
. absorbing medium- Issuance of Bank of 3,6, 12 .
Long-term auctions LS R occasionally
term liquidity surplus Russia bonds months
. Auctions to provide
compensating
- loans secured by
medium-term 3 months
L non-marketable
liquidity needs
assets
Improving conditions
for conducting
main operations,
an operat Loans secured by
. - restricting the impact from 2 to 549 .
Standing facilities Lo non-marketable daily
of structural liquidity days
- . assets
deficit on maturity
of credit institutions’
liabilities

Source: Bank of Russia, Monetary Policy Framework, https://www.cbr.ru/eng/DKP/about_monetary_policy/monetary_
policy_framework/

Russian economy had better macroeconomic conditions mainly with the help
of successful monetary policies. Table 7 gives information about the details
of the monetary policies of central bank of Russia.

Turkey

Turkey is the final emerging country in the analysis process. Some information
related to Turkey is indicated on Table 8.

Table 8 gives information that Turkey has an important current account
deficit problem. For example, this ratio was greater than 8% in 2011. Except
2009, Turkey always has economic growth. Moreover, inflation rate exceeded
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Table 8. General information about Turkey

Current GDP Inflation, Unemployment,
Year Account Growth Consumer Population, Total (% of total
Balance (% of (annual Prices (annual Total labor force) (national
GDP) %) %) estimate)
2005 -4.18 9.01 8.18 67,903,406 10.64
2006 -5.64 7.11 9.60 68,763,405 8.72
2007 -5.47 5.03 8.76 69,597,281 8.87
2008 -5.16 0.85 10.44 70,440,032 9.71
2009 -1.76 -4.70 6.25 71,339,185 12.55
2010 -5.78 8.49 8.57 72,326,914 10.66
2011 -8.94 11.11 6.47 73,409,455 8.80
2012 -5.49 4.79 8.89 74,569,867 8.15
2013 -6.70 8.49 7.49 75,787,333 8.73
2014 -4.67 5.17 8.85 77,030,628 9.88
2015 -3.73 6.09 7.67 78,271,472 10.24
2016 -3.84 3.18 7.78 79,512,426 10.84
2017 -5.56 7.44 11.14 80,745,020 11.26

Source: World Bank

10% in 2017. In addition to them, there is increase in the population. On the
other hand, unemployment rate has an increasing trend after 2012.

Turkey suffered from two different economic crises in 2000 and 2001.
The measures taken to repair the damage of the 1994 crisis were not fully
effective. These damages have been effective in eliminating the damage caused
by the crisis to the national economy. However, it has failed to completely
eliminate the factors that have caused the crisis. In other words, the measures
that were not taken after the 1994 crisis caused the 2000 and 2001 crises to
occur (Yiksel, 2015; Gorgen, 2018).

The central bank’s stance during the crisis has made banks even more
difficult. The banks, which could not find debt even from each other because
of the environment of insecurity, became even more difficult when they could
not get help from the central bank. This situation had affected Turkish banks
negatively and some of them went bankrupt. Therefore, ineffective policies
of the central bank caused the crisis to deepen (Erdogdu, 2017; Aytac et al.,
2015).

After these crises, new economy program was announced. In this context,
it was aimed to provide the independence of the central bank. While providing
the independence, central bank of Turkey had a chance to implement more
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effective policies (Heinemann, 2016). With the help of these strategies, Turkey
achieved sustainable economic growth in a very short time. In addition to
them, it is also thought that central bank of Turkey has taken successful
actions during global mortgage crisis.

Another important pointis that central bank of Turkey implemented modern
monetary policy tools. For example, it used “Interest Rate Corridor” which
can be defined as the area between the Central Bank’s overnight borrowing
rate and lending rate. This situation increased the flexibility of central bank
of Turkey. In addition to the interest rate corridor, central bank of Turkey also
implemented reserve option mechanism. Reserve option mechanism can be
defined as the process in which banks can keep a certain percentage of the
required reserves as foreign currency denominated or gold. This situation has
a positive contribution to the foreign currency reserves of the central bank.
In addition to this situation, banks can also get an opportunity to minimize
currency risk (Sara¢ and Zeren, 2015).

LITERATURE REVIEW ON MONETARY POLICY
INSTRUMENTS AND CENTRAL BANKING
ACTIVITIES IN E7 ECONOMIES

In this section, the studies, which focused on monetary policy instruments
and central banking activities in E7 economies, are taken into consideration.
The details of these studies are given in the following subtitles.

Literature Review on Central Bank
Monetary Policy Instruments

There are lots of studies in the literature which analyzed the central bank
policy instruments. For example, Alper et al. (2018), Chang et al. (2018),
Xi et al. (2015), Liu and Spiegel (2017) and Hammad (2019) made a study
about the importance of required reserve requirements. They mainly reached
the conclusion that required reserves have an effect on the liquidity, velocity
of the money and inflation rate. On the other hand, Rocheteau et al. (2018),
Carlson and Lackman (2018), Cassola and Koulischer (2019), Nishiyama
(2017), Toporowski (2019) and Hanes (2019) evaluated the importance of
the open market operations.
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Literature Review on Central Banking
Activities in E7 Economies

Central banking activities in E7 economies were also examined by many
differentresearchers. In this framework, Chamon and Garcia (2016), Ponticelli
and Alencar (2016), Upper et al. (2016) and Puffer et al. (2016) evaluated the
operations of the central bank of Brazil. On the other side, Hess (2017) and
Destais (2016) concluded that the operations of the central bank of China
has a significant role of the financial development. Moreover, Ghate et al.
(2017) and Shah and Bahri (2017) concluded that central bank of India is
very successful to control high inflation.

In addition to these studies, Kisman (2017) and Setiawan et al. (2018)
identified that central bank of Indonesia took certain actions in order to
increase financial stability of the country. Moreover, Carriere-Swallow et
al. (2016) and Alcaraz et al. (2018) focused on the operational activities of
the central bank of Mexico. Furthermore, Everett (2017) and Johnson (2018)
determined that central bank of Russia has taken very effective decisions to
control the market. Finally, the performance of the central bank of Turkey
was evaluated in some different studies (Iglesias et al., 2017; Eken et al.,
2019; Aldan and Culha, 2016).

CONCLUSION

There are mainly two different tools of the country to regulate economic
activities which are monetary and fiscal policies. With respect to the monetary
policy, interest rates and money supply are controlled. On the other hand,
fiscal policy is a general name given to government regulations on tax and
government expenditures. In summary both monetary and fiscal policies have
a crucial role in the financial markets of the countries. These policies can be
considered by both contractionary and expansionary purposes.

The contractionary monetary policy aims to reduce the money supply
in the market mainly with the aim of reducing inflation rates. Moreover,
regarding the expansionary monetary policy, the amount of the money supply
1s aimed to be increased. In this circumstance, tax rate can be decreased, or
government expenditure can be increased. For this purpose, central banks can
implement different monetary policy instruments, such as required reserve
ratio, rediscount rate, open market operations, standing facilities and asset
purchase program.
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This chapter aimed to analyze monetary policy operations of the central
banks. Firstly, general information was given related to the monetary policies.
In the next part, different monetary policy instruments of the central banks
are identified. In the final aspect, central banking activities of E7 economies
are explained. As a result, it is defined that central banks of these countries
play an active role especially during the recession period.
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Chapter 5

Fuzzy Multicriteria Decision
Making Methodologies
Used in the Book

ABSTRACT

Using an appropriate methodology is crucial in the analysis. Therefore, the
suitable model should be selected according to the type of the evaluation.
Otherwise, there is a risk of having inappropriate results. Because of this
situation, recommendations can be problematic. In this book, three different
analyses are performed. In two of them, fuzzy DEMATEL, fuzzy TOPSIS, and
fuzzy VIKOR approaches are taken into consideration. In this chapter, these
three methods are explained. In this framework, some studies, which used
these methods, are explained.

GENERAL INFORMATION ABOUT METHODOLOGIES

This study aims to analyze the effectiveness of the monetary policies and the
independence of the central banks. Within this scope, emerging 7 economies
(E7) are taken into consideration which are Brazil, China, India, Indonesia,
Mexico, Russia and Turkey. In the implementation process, three different
analysis are performed. In this circumstance, fuzzy DEMATEL, fuzzy TOPSIS,
fuzzy VIKOR, Kao panel cointegration, Pedroni panel cointegration and
Dumitrescu Hurlin panel causality analyses are considered. In this section,
firstly, these different methodologies are explained. After that, three different
analyses are shared.
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In this study, it is aimed to make three different analyses related to the
effectiveness of the monetary policies and the independence of the central
banks in E7 economies. In order to reach this objective, 6 different methods
are used in the analysis process. Fuzzy DEMATEL method is mainly used
to weight the criteria. In addition to this approach, fuzzy TOPSIS and fuzzy
VIKOR methods are considered to rank the central banks of E7 economies
regarding the effectiveness of monetary policies and independence. On
the other hand, Kao panel cointegration, Pedroni panel cointegration and
Dumitrescu Hurlin panel causality analysis are used to understand whether
monetary policies are effective for E7 countries. In this section, three different
fuzzy methodologies are explained in detail in the following subsections.

FUZZY DEMATEL

The word DEMATEL refers to the expression of “The Decision Making Trial
and Evaluation Laboratory”. As it can be understood from this expression,
this method is mainly used to make decisions under the complex environment.
This model was developed by Gabus and Fontela in Genova research center.
Another important benefit of this method is that it can be considered in
order to understand the causal relationship between the criteria (Vinodh et
al., 2016; Dincer, 2018). In addition to them, impact relationship analysis
can be performed by using this model. This situation provides a significant
benefit to DEMATEL approach in comparison with the similar models,
such as AHP and ANP (Dinger et al., 2018; Gorener et al., 2013; Dincer and
Gorener, 2011; Dinger, 2015). In summary, complex problems can be solved
much easier with the help of this methodology (Lin et al., 2018; Dinger and
Hacioglu, 2017). There are mainly six different steps in DEMATEL model.
The details of these steps are given below.

In the first step, the main purpose is determined so as to solve the problem.
Moreover, in the second step, different criteria are generated in order to make
evaluation. Furthermore, fuzzy linguistic scale is defined. Therefore, it can
be possible to solve problems in case of uncertainty because there is human
assessment process. In the development process of this scale, five different
aspects are taken into consideration which are “No”, “Low”, “Medium”,
“High”, “Very High”.
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Additionally, the third step includes the calculation of the initial direct-
relation fuzzy matrix. In order to reach this objective, the decision makers’
evaluations are taken into consideration for each dimension and criterion. In
addition to these issues, triangular fuzzy numbers are also considered for the
development of this matrix. The calculation process of the initial direct-
relation fuzzy matrix (Z ) is demonstrated on the equations (1) and (2).

0 212 2171
~21 O Z271
Z=|: (D
an ~7L2 O
71 72 73 7n
7 VAR VRS VA N/ @)
n

The direct effect matrix is normalized in the fourth step. In this process,
equations (3)-(5) are taken into consideration.
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On the other side, the fifth step includes the development of the total

influence fuzzy matrix. In this process, the equations (6)-(12) are considered.
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1] =X, x(1-x,)" (10)
i} = X, < (1= x, ) (an
] =X, x(1-x,)" (12)

The final step gives information about the defuzzified total influence
matrix. In this circumstance, Ridef represents the sum of all vector columns

N def - . ~ ~ \def
whereas D’ indicates the sum of all vector rows. Therefore, (Di + RZ,)

indicates the total degree of the influence among criteria. It means that when
this value is higher, the criterion becomes much closer to the central point.
S~ \de ) .
On the other hand, the value of (D,- - R]) explains the degree of causality
between the criteria. Hence, when this value is positive, it means that the
criterion is has an influence on the other criteria. However, this criterion is
influenced by the others in case of negative value. In this calculation process,
f = (l, m, u”) represents triangular fuzzy numbers. Additionally, equations

ij i7" g

(13)-(21) are used to achieve this objective.

u™ = maxu,, l;“i“ = min/, (13)
J

A e pin (14)
z, = (1, =) ) A (15)
z, = (m, —1") /A (16)
2, = (u, — ") ) A (17)
¥ =z, /(1 T T, xzj) (18)
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J

J
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i j min
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(19)

(20)

21

Fuzzy DEMATEL approach was considered in many different studies in
the literature. Some of them are shown on Table 1.

Table 1. Studies related to Fuzzy DEMATEL

Author

Subject

Liu, Deng & Chan (2018)

evidential supplier selection

Abdel-Basset et al. (2018)

developing supplier selection criteria

Lin et al. (2018)

sustainable supply chain management

Dinger et al. (2019)

performance measurement of internationalized firms

Kaur et al. (2018)

investigating barriers in green supply chain management

Tsai (2018)

job satisfaction in china’s cell industry

Bhatia & Srivastava (2018)

external barriers to remanufacturing

Dinger, Yiiksel & Pinarbasi

evaluation of service quality of energy companies in Turkey

Chauhan, Singh & Jharkharia (2018)

analysis of barriers of waste recycling in India

Roy et al. (2018)

analyzing the key success factors of hospital service quality

Dinger, Yuksel & Bozaykut-Buk (2018)

financial and economic effects on green supply chain management

Li & Mathiyazhagan (2018)

sustainable supply chain adoption in the manufacturing industry

Luthra et al. (2018)

sustainability initiatives in supply chains in India

Dinger and Yiiksel (2019)

soft computing

Yiiksel et al. (2019)

financial analysis of international energy trade

Mousavizade, & Shakibazad (2019)

ranking urban water and sewage companies

Tian et al. (2019)

vehicle reverse logistics in china

Mangla et al. (2018)

benchmarking the logistics management implementation

Addae et al. (2019)

analyzing barriers in energy industry

Sennaroglu et al. (2018)

parking lots evaluation

Wang et al. (2019)

renewable energy investment

Sharma et al. (2018)

sustainable food supply chain management implementation

Si et al. (2018)

literature review
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Table 1. Continued

Author Subject
Mavi & Standing (2018) sustainable project management in construction
Gopal et al. (2018) evaluating knowledge transfer effectiveness
Yang, Lan & Tseng (2019) development path of metropolitan logistics
Wang, Cao & Zhou (2018) influencing factors in coal mine production safety
Liu et al. (2018) selection of the transport service provider
Yadegaridehkordi et al. (2018) manufacturing companies’ performance
Chen et al. (2018) influencing factors of museum visit
Dinger et al. (2019) the quality of the financial services
Kumar et al. (2018) the role of social media in polio prevention in India

Kazancoglu, Kazancoglu & Sagnak .
green supply chain management performance

(2018)

Quezada et al. (2018) causal relationships in strategy maps

Shi et al. (2019) the performance of the universal health coverage

Kumar & Dixit (2018) critical barriers to implementation of WEEE management
Kumar et al. (2018) optimal supplier selection

Yiiksel, Dinger & Emir (2017) the performance of Turkish deposit banks

Ilgin (2019) disassembly line balancing

Ding & Liu (2018) identifying critical success factors in emergency management
Rad et al. (2018) assessment of ubiquitous cities

Zhou et al. (2018) recycling partner selection

Ji (2018) analysis of machine failure

Feng et al. (2018) product optimization

Dinger et al. (2019) the evaluation of the brand equity

Gupta & Barua (2018) modeling enablers of green innovation in manufacturing
Lin et al. (2018) risk analysis of new energy power system in china

Gardas, Raut & Narkhede (2018) critical causal factors for post-harvest losses in the fruit and vegetables

supply chain
Cui et al. (2018) critical factors of green business failure
Alzahrani et al. (2018) design requirements for mobile environments

Atthi P L .
tthirawong, Panprung & consumers’ behaviors in buying green products

Leerojanaprapa (2018)

Bakir et al. (2018) determinants of environmentally oriented public procurement

Yadav & Barve (2018) critical success factors of humanitarian supply chains

Abdullah & Zulkifli (2018) developing causal relationship of knowledge management criteria

Aviso et al. (2018) key factors to learning process systems engineering

Ganyji, Rassafi & Kordani (2018) vehicle safety analysis

continues on following page
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Table 1. Continued

Author

Subject

Acufia-Carvajal et al. (2019)

validate a business strategy

Leksono, Suparno & Vanany (2018)

healthcare supply chain performance measurement

Gardas, Raut & Narkhede (2018)

the challenges to sustainability in the textile industry

Goyal, Routroy & Singhal (2018)

analyzing environment sustainability enablers

Liu, Ming & Song (2019)

evaluation of co-creative value propositions

Costa et al. (2019)

improving the customer—supplier relationship

Shahi, Alavipoor & Karimi (2018)

the development of nuclear power plants

Azimifard, Moosavirad & Ariafar (2018)

designing steel supply chain

Sepehri-Rad, Sadjadi & Sadi-Nezhad
(2019)

transaction authentication in online banking.

Ocampo, Tan & Sia (2018)

the causal relationships of the antecedents of organizational citizenship

behavior

Ali et al. (2018) evaluation for adoption of SCP practices in footwear industry

Dinger, Hacioglu and Yiiksel (2017) performance measurement of European airline industry

Majumdar, Kapur & Khatri (2019) software upgradation attributes and optimal release planning

Bhagawati et al. (2019) key success factors of sustainability in supply chain management

Chang & Chen (2018) critical factors for social games

Ma et al. (2019) stakeholders’ assessment of bike sharing service quality

Hatefi & Tamogaitiené (2019) evaluating construction projects

Pourjavad & Shahin (2018) performance evaluation of sustainable service and manufacturing

supply chain management

FUZZY TOPSIS

The word TOPSIS represents “The Technique for Order of Preference by
Similarity to Ideal Solution”. This approach was developed by Hwang and Yoon
(1981) with the aim of ranking different alternatives. As it can be identified
from these explanations that it is an important type of multicriteria decision
making methods. In this framework, the shortest and longest distance from
the ideal solution are taken into consideration in order to rank the factors.
There are mainly four different steps in the process of TOPSIS methodology
(Sengiil et al., 2015; Dinger and Hacioglu, 2015).

In the first step, the fuzzy decision matrix is developed. For this purpose,
the fuzzy weights are calculated. Equation (22) gives information about this
process.
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% _1 V1 V2 V3 vk
X”_E< ST XX+ +X.,) (22)

ij

In the second step, there is normalization of this fuzzy decision matrix.
This process is calculated with the help of the equations (23) and (24).

- (% b s
ro=lm T (23)
Cc c. C
i ij ij
m
o 2
¢, = c. 24)

On the other side, the third step includes the identification of the fuzzy
positive-ideal solution A* and the fuzzy negative-ideal solution A". In this
process, equation (25) is taken into consideration.

At = (@j,ﬁg,ﬁg,...@;)and A = (@;,@;,ﬁ;,...ﬁ;) (25)

The distances of each alternative from the positive and negative-ideal

solution can be computed with the help of the equations (26) and (27). In
these equations Tf is equal to (1,1,1) and @, represents (0,0,0).

D = id (6717’17;) (26)
Dy = Zn:d@wﬁz_ ) 27)

On the other side, the final step includes the calculation of the closeness
coefficient. In this process, the main purpose is to rank the alternatives.
Within this framework, equation (28) is used.
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D~
oC, = —t— (28)
D + D’

Similar to fuzzy DEMATEL, fuzzy TOPSIS methodology also attracted
the attention of the many researchers in the literature. Some recent studies
in this context are given on Table 2.

Table 2. Studies related to fuzzy TOPSIS

Author Subject
Ervural et al. (2018) SWOT analysis for Turkey’s energy planning
Bian et al. (2018) failure mode analysis
Kumar & Garg (2018) connection number of set pair analysis
Anmiri et al. (2019) prioritization of flood inundation
Mohammed et al. (2018) green and resilient supplier performance
Jain et al. (2018) supplier selection
Chou et al. (2019) human resource in science and technology
Bai & Sarkis (2018) sustainability into supplier selection
Aloini et al. (2018) technology assessment
Dinger & Yiiksel (2019) evaluation of global investments on the renewable energy
Liang et al. (2018) literature review
dos Santos et al. (2019) performance evaluation of green suppliers
Rostamzadeh et al. (2018) sustainable supply chain risk management
Cavallaro et al. (2019) concentrated solar power technologies
Seyedmohammadi et al. (2018) cultivation priority planning
Zhao & Gong (2018) e-commerce application
Abdel-Basset et al. (2018) supplier selection problems
Shen et al. (2018) credit risk evaluation
Kwok & Lau (2019) hotel selection
Hadi-Vencheh et al. (2018) inventory classification
Dinger, Yiiksel & Martinez (2019) European energy investment policies
Nazari et al. (2018) solar farm site selection
Peng & Dai (2018) new similarity measure with score function
Bianchini (2018) 3pl provider selection
Abdel-Basset et al. (2019) developing supplier selection
Indahingwati et al. (2018) fertilizer selection
Tian et al. (2018) green performance evaluation of design alternatives

continues on following page
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Table 2. Continued

Author

Subject

Yazdi (2018)

risk assessment

Sasikumar & Vimal (2019)

selection of green suppliers

Rahim et al. (2018)

selecting best employees

Sen et al. (2018)

process management software

Rao et al. (2018)

experimental investigation

Wu et al. (2018)

social network information

Ameri et al. (2018)

erodibility prioritization of sub-watersheds

Sajjad Ali Khan et al. (2018)

literature review

Ouenniche et al. (2018)

bankruptcy prediction

Dinger, Yiiksel, & Cetiner (2019)

strategy selection for organizational performance

Mao et al. (2018)

optimization of residential air conditioning systems

Janaki et al. (2018)

supply chain performance in the oil products distribution company

Dinger and Yiiksel (2018)

financial sector-based analysis of the G20 economies

Dong & Bao (2018)

evaluation of some public service platform

Liu et al. (2019)

improving risk evaluation

Tang et al. (2019)

public blockchain evaluation

Ananthakumar et al. (2019)

optimization of multi-response characteristics in plasma arc cutting

Yurdakul & I¢ (2018)

performance measurement model for manufacturing companies

Abdel-Basset et al. (2019)

smart medical device selection

Han & Trimi (2018)

performance evaluation of reverse logistics in social commerce platforms

Liu & Wei (2018)

risk evaluation of electric vehicle charging

Ortega et al. (2018)

social-environmental prospective assessment of water quality management

Daneshvar Rouyendegh et al. (2018)

site selection of wind power plants

Dwivedi et al. (2018)

literature review

Yadav et al. (2018)

prioritizing solutions for lean six sigma adoption barriers

Koulinas et al. (2019)

risk assessment

Sun et al. (2018)

literature review

Ganesh Kumar et al. (2018)

optimum glazing material for solar thermal applications

Khedrigharibvand et al. (2018)

sustainable rangeland management

Yang et al. (2018)

flood vulnerability assessment approach

Taleai et al. (2019)

solar power plants

Azimifard et al. (2018)

sustainable supplier countries for iran’s steel industry

Zareie et al. (2018)

maximization in social networks

Certa et al. (2018)

food safety risk analysis

Torgul & Paksoy (2019)

green supplier selection
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Table 2. Continued

Author Subject

Lietal. (2019) sustainable supplier selection

Luan et al. (2019) green stormwater infrastructure strategies efficiencies

Yildiz & Ugur (2018) evaluation of 3d printers used in additive manufacturing

Araujo et al. (2018) performance analysis of Brazilian public health

Nguyen et al. (2018) optimization of process parameters

Chen et al. (2018) economic transformation and upgrading of resource-based cities
FUZZY VIKOR

The word VIKOR comes from the expression of “Vlsekriterjjumska
Optimizacijal Kompromisno Resenje”. Itis an important multicriteriadecision
making methods under the complex environment. The main aim of this
approach is to rank different alternatives according to their importance. This
methodology can also be considered with fuzzy logic. There are five different
steps in order to reach the conclusion with VIKOR approach (Rostamzadeh
et al., 2015; Dinger and Hacioglu, 2013; Dincer et al., 2016).

The first step is related to the development of fuzzy decision matrix. In
this situation, the decision makers’ evaluations are obtained (Dinger, Hacioglu
and Yilmaz, 2013). In addition to this issue, linguistic evaluations are also
provided. Within this framework, equation (29) is taken into consideration.

- |
I, = m ;xﬁ ,1=1,2,3,....m 29)

Moreover, the fuzzy best value f] and fuzzy worst value fj’ are calculated
for all criterion in the second step. In this context, equation (30) is considered.

f/* =maxZ, and fj’ =minZ, (30)

PR

Thirdly, the mean group utility and maximal regret are also calculated
with the help of equations (31) and (32).
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5= I7=a) (31)
i - j(f;*if;,)

: {7 -a))

R = max |w. (32)
i J j(f;*—f;‘)

In these equations, w, represents the fuzzy weights of criteria. On the

other side, the fourth step includes the calculation of the Ql Within this
context, equation (33) is used.

Q=v(8-8)/(S -F)+(1-v)(B-R)/(R -R (33)

In this equation, v gives information about the weight of the strategy
of maximum group utility. On the other hand, 1 — v is the weight of the
individual regret. In the final step, values of S, R and Q are sorted for different
alternatives. In the literature, fuzzy VIKOR methodology was preferred by
many researchers. Some recent studies in this context are shown on Table 3.

Table 3. Studies related to fuzzy VIKOR

Author

Subject

Awasthi et al. (2018)

sustainable global supplier selection

Siregar et al. (2018)

literature review

Gupta (2018)

service quality of airline industry

Chen (2018)

remoteness index-based pythagorean

Sennaroglu & Celebi (2018)

military airport location selection

Hashemi et al. (2018)

contractor assessment problem

Uztiirk et al. (2018)

green building certification selection

Shojaei et al. (2018)

airports evaluation and ranking model

Pramanik et al. (2018)

green supply chain management

Eme¢ & Akkaya (2018)

warehouse location selection problem

Hu et al. (2018)

new doctors ranking system

Wang et al. (2018)

risk evaluation of construction project

Pramanik & Mallick (2018)

green supply chain management
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Author

Subject

Liu et al. (2018)

sustainable supplier selection

Ceballos et al. (2018)

literature review

Tian et al. (2018)

integrated approach for failure mode

Shen & Wang (2018)

distance measure

Wang et al. (2019)

sustainable energy conversion technologies for agricultural residues

Abdel-Basset et al. (2018)

e-government website evaluation

Tavana et al. (2018)

decision maker’s attitude towards risk

Biiyiikozkan et al. (2019)

selecting hazardous waste carriers

Yang et al. (2018)

literature review

Kim & Ahn (2019)

literature review

Simab et al. (2018)

pumped-hydro-thermal scheduling problem

Fei et al. (2018)

supplier selection

Wang et al. (2018)

literature review

Narayanamoorthy et al. (2019)

industrial robots selection

Wu et al. (2019)

possibility distributions

Kiani et al. (2018)

material selection for repair of structural concrete

Liu (2019)

literature review

Wu et al. (2018)

global productive efficiency of Chinese banks

Dalapati & Pramanik (2018)

neutrosophic cubic set environment

Wang et al. (2018)

failure mode and effects analysis

Dinger and Yiiksel (2018)

new service development competencies in Turkish banking sector

Liang et al. (2018)

performance assessment of circular economy

Dev et al. (2019)

material selection for automotive piston component

Cali & Balaman (2019)

literature review

Rani et al. (2018)

correlative multi-criteria decision making problems

Rajesh (2018)

manufacturing supply chains

Chakraborty et al. (2019)

utilization potential of wave energy converter

Ture et al. (2018)

euro 2020 strategy

Liang et al. (2019)

internet banking website quality

Zhou et al. (2018)

mobile robot selection model for hospital pharmacy

Sianturi et al. (2018)

supplier selection

Belosevic et al. (2018)

evaluations of infrastructure projects

Cui et al. (2018)

optimal siting of electric vehicle charging stations

Ghadikolaei et al. (2018)

group decision making

Acuia-Soto et al. (2018)

the ranking of mathematical instructional videos
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Table 3. Continued

Author Subject

Zare et al. (2018) computerized maintenance management system selection

Zhou et al. (2018) land reclamation and utilization schemes

Titiyal et al. (2019) distribution strategy selection for an e-tailer

Baccour (2018) literature review

Devadoss et al. (2018) ranking the factors

Bu et al. (2018) optimization of enhanced geothermal system power

Khan et al. (2018) multi-attribute decision-making

Zeng et al. (2019) multi-attribute decision-making

Liu et al. (2018) low-carbon energy planning

Umam et al. (2018) supplier selection

Lee & Tseng (2018) selecting qualified and stable employee

Sharma et al. (2019) software vulnerability prioritization

Han et al. (2018) identification for skeleton-network of power systems

Sutrikanti et al. (2018) supplier selection

Suganthi (2018) sectoral investments for sustainable development

Chen et al. (2018) project evaluation of ambient intelligence product

Wau et al. (2018) site selection decision

Wang et al. (2019) distributed energy system for sustainability transition
CONCLUSION

This chapter aimed to explain fuzzy DEMATEL, fuzzy TOPSIS and fuzzy
VIKOR approaches. These three methods are the examples of multicriteria
decision making methodology. These are mainly used to make decisions
under the complex environment. With respect to the fuzzy DEMATEL, it is
possible to weight the criteria. In addition to this aspect, impact relation map
can also be generated with this method. On the other side, fuzzy TOPSIS
and fuzzy VIKOR approaches are used to rank the alternatives according to
their significance.

106

EBSCChost - printed on 2/8/2023 11:37 AMvia . All use subject to https://ww.ebsco. conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

REFERENCES

Abdel-Basset, M., Manogaran, G., Gamal, A., & Smarandache, F. (2018). A
hybrid approach of neutrosophic sets and DEMATEL method for developing
supplier selection criteria. Design Automation for Embedded Systems, 1-22.

Abdel-Basset, M., Manogaran, G., Gamal, A., & Smarandache, F. (2019).
A Group Decision Making Framework Based on Neutrosophic TOPSIS
Approach for Smart Medical Device Selection. Journal of Medical Systems,
43(2), 38. doi:10.100710916-019-1156-1 PMID:30627801

Abdel-Basset, M., Mohamed, M., & Smarandache, F. (2018). A hybrid
neutrosophic group ANP-TOPSIS framework for supplier selection problems.
Symmetry, 10(6), 226. doi:10.3390ym 10060226

Abdel-Basset, M., Saleh, M., Gamal, A., & Smarandache, F. (2019). An
approach of TOPSIS technique for developing supplier selection with group
decision making under type-2 neutrosophic number. Applied Soft Computing,
77,438-452. doi:10.1016/j.as0c.2019.01.035

Abdel-Basset, M., Zhou, Y., Mohamed, M., & Chang, V. (2018). A group
decision making framework based on neutrosophic VIKOR approach for

e-government website evaluation. Journal of Intelligent & Fuzzy Systems,
34(6), 4213-4224. doi:10.3233/JIFS-171952

Abdullah, L., & Zulkifli, N. (2018). A new DEMATEL method based on
interval type-2 fuzzy sets for developing causal relationship of knowledge
management criteria. Neural Computing & Applications, 1-17.

Acuia-Carvajal, F., Pinto-Tarazona, L., L6pez-Ospina, H., Barros-Castro, R.,
Quezada, L., & Palacio, K. (2019). An integrated method to plan, structure
and validate a business strategy using fuzzy DEMATEL and the balanced
scorecard. Expert Systems with Applications, 122, 351-368. doi:10.1016/j.
eswa.2019.01.030

Acuna-Soto, C. M., Liern, V., & Pérez-Gladish, B. (2018). A VIKOR-based
approach for the ranking of mathematical instructional videos. Management
Decision.

Addae, B. A., Zhang, L., Zhou, P., & Wang, F. (2019). Analyzing barriers of
Smart Energy City in Accra with two-step fuzzy DEMATEL. Cities (London,
England), 89, 218-227. doi:10.1016/j.cities.2019.01.043

107

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Ali, K., Moktadir, M. A., Shaikh, A. A., Deb, A. K., & Rashed-Ul-Islam, M.
(2018). Challenges Evaluation for Adoption of SCP Practices in Footwear
Industry of Bangladesh: A DEMATEL Approach. Journal of Operations
and Strategic Planning, 1(2), 168—184. doi:10.1177/2516600X18812984

Aloini, D., Dulmin, R., Mininno, V., Pellegrini, L., & Farina, G. (2018).
Technology assessment with IF-TOPSIS: An application in the advanced

underwater system sector. Technological Forecasting and Social Change,
131, 38—48. doi:10.1016/j.techfore.2017.07.010

Alzahrani, A. 1., Al-Samarraie, H., Eldenfria, A., & Alalwan, N. (2018).
A DEMATEL method in identifying design requirements for mobile
environments: Students’ perspectives. Journal of Computing in Higher
Education, 30(3), 466—488. doi:10.100712528-018-9176-2

Ameri, A. A.,Pourghasemi, H.R., & Cerda, A. (2018). Erodibility prioritization
of sub-watersheds using morphometric parameters analysis and its mapping:
A comparison among TOPSIS, VIKOR, SAW, and CF multi-criteria decision
making models. The Science of the Total Environment, 613, 1385-1400.
doi:10.1016/j.scitotenv.2017.09.210 PMID:29898506

Amiri, M., Pourghasemi, H. R., Arabameri, A., Vazirzadeh, A., Yousefi, H., &
Kafaei, S. (2019). Prioritization of Flood Inundation of Maharloo Watershed
inIran Using Morphometric Parameters Analysis and TOPSIS MCDM Model.
In Spatial Modeling in GIS and R for Earth and Environmental Sciences (pp.
371-390). Elsevier. doi:10.1016/B978-0-12-815226-3.00016-8

Ananthakumar, K., Rajamani, D., Balasubramanian, E., & Davim, J. P.
(2019). Measurement and optimization of multi-response characteristics in
plasma arc cutting of Monel 400™ using RSM and TOPSIS. Measurement,
135, 725-737. doi:10.1016/j.measurement.2018.12.010

Araujo, C. A. S., Wanke, P., & Siqueira, M. M. (2018). A performance
analysis of Brazilian public health: TOPSIS and neural networks application.

International Journal of Productivity and Performance Management, 67(9),
1526-1549. doi:10.1108/IJPPM-11-2017-0319

Atthirawong, W., Panprung, W., & Leerojanaprapa, K. (2018). Using
DEMATEL To Explore The Relationship Of Factors Affecting Consumers’
Behaviors In Buying Green Products. InECMS (pp. 317-322). Academic Press.

108

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Aviso, K. B., Lucas, R. I. G, Tapia, J. F. D., Promentilla, M. A. B., & Tan, R.
R. (2018). Identifying Key Factors to Learning Process Systems Engineering
and Process Integration through DEMATEL. Chemical Engineering
Transactions, 70, 265-270.

Awasthi, A., Govindan, K., & Gold, S. (2018). Multi-tier sustainable
global supplier selection using a fuzzy AHP-VIKOR based approach.
International Journal of Production Economics, 195,106—117.doi:10.1016/j.
jpe.2017.10.013

Azimifard, A., Moosavirad, S. H., & Ariafar, S. (2018). Designing steel supply
chain and assessing the embedded CO2 emission based on the input-output
table by using DEMATEL method. Management Decision, 56(4), 7157-776.
doi:10.1108/MD-05-2017-0478

Azimifard, A., Moosavirad, S. H., & Ariafar, S. (2018). Selecting sustainable
supplier countries for Iran’s steel industry at three levels by using AHP
and TOPSIS methods. Resources Policy, 57, 30—44. doi:10.1016/;.
resourpol.2018.01.002

Baccour, L. (2018). Amended fused TOPSIS-VIKOR for classification
(ATOVIC) applied to some UCI data sets. Expert Systems with Applications,
99, 115-125. doi:10.1016/j.eswa.2018.01.025

Bai, C., & Sarkis, J. (2018). Integrating sustainability into supplier selection:
A grey-based TOPSIS analysis. Technological and Economic Development
of Economy, 24(6), 2202-2224. doi:10.3846/tede.2018.5582

Bakir, S., Khan, S., Ahsan, K., & Rahman, S. (2018). Exploring the critical
determinants of environmentally oriented public procurement using the
DEMATEL method. Journal of Environmental Management, 225, 325-335.
doi:10.1016/j.jenvman.2018.07.081 PMID:30099147

BelosSevié, 1., Kosijer, M., Ivié, M., & Pavlovi¢, N. (2018). Group decision
making process for early stage evaluations of infrastructure projects using
extended VIKOR method under fuzzy environment. European Transport
Research Review, 10(2), 43. doi:10.118612544-018-0318-4

Bhagawati, M. T., Manavalan, E., Jayakrishna, K., & Venkumar, P. (2019).
Identifying Key Success Factors of Sustainability in Supply Chain Management
for Industry 4.0 Using DEMATEL Method. In Proceedings of International

Conference on Intelligent Manufacturing and Automation (pp. 583-591).
Springer. 10.1007/978-981-13-2490-1_54

109

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Bhatia, M. S., & Srivastava, R. K. (2018). Analysis of external barriers to
remanufacturing using grey-DEMATEL approach: An Indian perspective.
Resources, Conservation and Recycling, 136, 79-87. doi:10.1016/].
resconrec.2018.03.021

Bian, T., Zheng, H., Yin, L., & Deng, Y. (2018). Failure mode and effects
analysis based on D numbers and TOPSIS. Quality and Reliability Engineering
International, 34(4), 501-515. doi:10.1002/qre.2268

Bianchini, A. (2018). 3PL provider selection by AHP and TOPSIS
methodology. Benchmarking: An International Journal, 25(1), 235-252.
doi:10.1108/B1J-08-2016-0125

Bu, Y., Guo, M., & Cheng, P. (2018). Optimization of Enhanced Geothermal
System Power Generation Investment Scheme Based on Fuzzy VIKOR Model.
In E3S Web of Conferences (Vol. 57, p. 01001). EDP Sciences. doi:10.1051/
e3sconf/20185701001

Biiyiikozkan, G., Goger, F., & Karabulut, Y. (2019). A new group decision
making approach with IF AHP and IF VIKOR for selecting hazardous waste
carriers. Measurement, 134,66—82.doi:10.1016/j.measurement.2018.10.041

Cali, S., & Balaman, S. Y. (2019). A novel outranking based multi criteria
group decision making methodology integrating ELECTRE and VIKOR
under intuitionistic fuzzy environment. Expert Systems with Applications,
119, 36-50. doi:10.1016/j.eswa.2018.10.039

Cavallaro, F., Zavadskas, E. K., Streimikiene, D., & Mardani, A. (2019).
Assessment of concentrated solar power (CSP) technologies based on a
modified intuitionistic fuzzy topsis and trigonometric entropy weights.
Technological Forecasting and Social Change, 140,258-270. doi:10.1016/j.
techfore.2018.12.009

Ceballos, B., Pelta, D. A., & Lamata, M. T. (2018). Rank reversal and
the VIKOR method: An empirical evaluation. International Journal of
Information Technology & Decision Making, 17(02),513-525. doi:10.1142/
S0219622017500237

Certa, A., Enea, M., Galante, G. M., Izquierdo, J., & Fata, C. M. L. (2018).
Food safety risk analysis from the producers’ perspective: Prioritisation of
production process stages by HACCP and TOPSIS. International Journal
of Management and Decision Making, 17(4), 396—414. doi:10.1504/
IIMDM.2018.095720

110

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Chakraborty, T., Majumder, M., & Khare, A. (2019). Application of AHP-
VIKOR and GMDH framework to develop an indicator to identify utilisation
potential of wave energy converter with respect to location. International
Journal of Spatio-Temporal Data Science, 1(1), 98—113. doi:10.1504/
1JSTDS.2019.097603

Chang, C. C., & Chen, P. Y. (2018). Analysis of critical factors for social
games based on extended technology acceptance model: A DEMATEL
approach. Behaviour & Information Technology, 37(8), 774-785. doi:10.10
80/0144929X.2018.1480654

Chauhan, A., Singh, A., & Jharkharia, S. (2018). An interpretive structural
modeling (ISM) and decision-making trail and evaluation laboratory
(DEMATEL) method approach for the analysis of barriers of waste recycling
inIndia. Journal of the Air & Waste Management Association,68(2), 100-110.
doi:10.1080/10962247.2016.1249441 PMID:28278038

Chen, C. T, Huang, S. F., & Hung, W. Z. (2018). Linguistic VIKOR method
for project evaluation of ambient intelligence product. Journal of Ambient
Intelligence and Humanized Computing, 1-11.

Chen, T. Y. (2018). Remoteness index-based Pythagorean fuzzy VIKOR
methods with a generalized distance measure for multiple criteria decision
analysis. Information Fusion,41,129-150.doi:10.1016/j.inffus.2017.09.003

Chen, W., Shen, Y., & Wang, Y. (2018). Evaluation of economic transformation
and upgrading of resource-based cities in Shaanxi province based on an
improved TOPSIS method. Sustainable Cities and Society, 37, 232-240.

Chen, Y. H., Wang, S. W., Lee, C., & Lin, C. T. (2018). Using the DEMATEL
Method to Explore the Critical Factors That Influence Visitors to Purchase
Museum Cultural Products. Journal of Testing and Evaluation, 46(5).

Chou, Y.C.,Yen,H. Y.,Dang, V. T., & Sun, C. C. (2019). Assessing the Human
Resourcein Science and Technology for Asian Countries: Application of Fuzzy
AHP and Fuzzy TOPSIS. Symmetry, 11(2), 251. doi:10.3390ym11020251

Costa, F., Denis Granja, A., Fregola, A., Picchi, F., & Portioli Staudacher,
A. (2019). Understanding Relative Importance of Barriers to Improving
the Customer—Supplier Relationship within Construction Supply Chains
Using DEMATEL Technique. Journal of Management Engineering, 35(3),
04019002. doi:10.1061/(ASCE)ME.1943-5479.0000680

1M1

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Cui, F. B., You, X. Y., Shi, H., & Liu, H. C. (2018). Optimal siting of
electric vehicle charging stations using pythagorean fuzzy vikor approach.
Mathematical Problems in Engineering, 2018.

Cui, L., Chan, H. K., Zhou, Y., Dai, J., & Lim, J. J. (2018). Exploring critical
factors of green business failure based on grey-decision making trial and
evaluation laboratory (DEMATEL). Journal of Business Research.

Dalapati, S., & Pramanik, S. (2018). A revisit to NC-VIKOR based MAGDM
strategy in neutrosophic cubic set environment. Neutrosophic Sets and
Systems, 21, 131-141.

Daneshvar Rouyendegh, B., Yildizbasi, A., & Arikan, U. Z. (2018). Using
intuitionistic fuzzy TOPSIS in site selection of wind power plants in Turkey.
Advances in Fuzzy Systems.

Dev, S., Aherwar, A., & Patnaik, A. (2019). Material Selection for Automotive
Piston Component Using Entropy-VIKOR Method. Silicon, 1-15.

Devadoss, A. V., Prabakaran, R., & Felix, A. (2018). A Hybrid Scenario FCM
with VIKOR Technique for Ranking the Factors. International Journal of
Pure and Applied Mathematics, 119(9), 233-244.

Dincer, H. (2015). Profit-based stock selection approach in banking sector
using Fuzzy AHP and MOORA method. Global Business and Economics
Research Journal, 4(2), 1-26.

Dincer, H. (2018). HHI-based evaluation of the European banking sector
using an integrated fuzzy approach. Kybernetes.

Dinger, H., Akdeniz, O. O., & Hacioglu, U. (2018). Competitive strategy
selection in the European banking sector using a hybrid decision-making
approach. Zbornik Radova Ekonomski Fakultet u Rijeka, 36(1), 211-240.

Dinger, H., Bozaykut-Buk, T., Emir, S., Yuksel, S., & Ashill, N. (2019). Using
the fuzzy multicriteria decision making approach to evaluate brand equity:
A study of privatized firms. Journal of Product and Brand Management.

Dinger, H., & Gorener, A. (2011). Performans degerlendirmesinde AHP-
VIKOR ve AHP-TOPSIS yaklagimlari: Hizmet sektoriinde bir uygulama.
Sigma: Miihendislik ve Fen Bilimleri Dergisi, 29, 244-260.

112

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Dincer, H., & Hacioglu, U. (2013). Performance evaluation with fuzzy VIKOR
and AHP method based on customer satisfaction in Turkish banking sector.
Kybernetes, 42(7), 1072—-1085. doi:10.1108/K-02-2013-0021

Dincer, H., & Hacioglu, U. (2015). A comparative performance evaluation
on bipolar risks in emerging capital markets using fuzzy AHP-TOPSIS and
VIKOR approaches. The Engineering Economist, 26(2), 118—129.

Dincer, H., & Hacioglu, U. (2017). Investigating the Economic Vulnerability
Factors of Emerging Markets After the Global Financial Crisis of 2008
With a Hybrid Multi-Criteria Decision-Making Approach. In Handbook of
Research on Economic, Financial, and Industrial Impacts on Infrastructure
Development (pp. 313-333). IGI Global.

Dincer, H., Hacioglu, U., Tatoglu, E., & Delen, D. (2016). A fuzzy-hybrid
analytic model to assess investors’ perceptions for industry selection. Decision
Support Systems, 86, 24-34. doi:10.1016/j.dss.2016.03.005

Dincer, H., Hacioglu, U., & Yilmaz, R. (2013). The effect of integrated
marketing communication competencies on banking performance: analysis
with fuzzy VIKOR method. Academic Press.

Dinger, H., Hacioglu, U., & Yiiksel, S. (2017). Balanced scorecard based
performance measurement of European airlines using a hybrid multicriteria
decision making approach under the fuzzy environment. Journal of Air
Transport Management, 63, 17-33. doi:10.1016/j.jairtraman.2017.05.005

Dinger, H., & Yiiksel, S. (2018). Comparative Evaluation of BSC-Based
New Service Development Competencies in Turkish Banking Sector with
the Integrated Fuzzy Hybrid MCDM Using Content Analysis. International
Journal of Fuzzy Systems, 20(8),2497-2516.doi:10.100740815-018-0519-y

Dinger, H., & Yiiksel, S. (2018). Financial Sector-Based Analysis of the G20
Economies Using the Integrated Decision-Making Approach with DEMATEL
and TOPSIS. In Emerging Trends in Banking and Finance (pp. 210-223).
Cham: Springer. doi:10.1007/978-3-030-01784-2_13

Dincer, H., & Yuksel, S. (2019). IT2-based Fuzzy Hybrid Decision Making
Approach to Soft Computing. IEEE Access.

Dinger, H., & Yiiksel, S. (2019). Multidimensional evaluation of global
investments on the renewable energy with the integrated fuzzy decision-
making model under the hesitancy. International Journal of Energy Research.

113

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Dinger, H., Yuksel, S., & Bozaykut-Buk, T. (2018). Evaluation of Financial
and Economic Effects on Green Supply Chain Management With Multi-
Criteria Decision-Making Approach: Evidence From Companies Listed in
BIST. In Handbook of Research on Supply Chain Management for Sustainable
Development (pp. 144-175). 1GI Global. doi:10.4018/978-1-5225-5757-9.
ch009

Dinger, H., Yiiksel, S., & Cetiner, 1. T. (2019). Strategy Selection for
Organizational Performance of Turkish Banking Sector With the Integrated
Multi-Dimensional Decision-Making Approach. In Handbook of Research
on Contemporary Approaches in Management and Organizational Strategy
(pp- 273-291). IGI Global. doi:10.4018/978-1-5225-6301-3.ch014

Dinger, H., Yiiksel, S., & Martinez, L. (2019). Balanced scorecard-based
Analysis about European Energy Investment Policies: A hybrid hesitant
fuzzy decision-making approach with Quality Function Deployment. Expert
Systems with Applications, 115, 152—-171. doi:10.1016/j.eswa.2018.07.072

Dinger, H., Yiiksel, S., & Martinez, L. (2019). Interval type 2-based hybrid
fuzzy evaluation of financial services in E7 economies with DEMATEL-ANP
and MOORA methods. Applied Soft Computing, 79, 186-202. doi:10.1016/].
as0c.2019.03.018

Dincer, H., Yiiksel, S., & Pinarbasi, F. (2019). SERVQUAL-Based Evaluation
of Service Quality of Energy Companies in Turkey: Strategic Policies for
Sustainable Economic Development. In The Circular Economy and Its
Implications on Sustainability and the Green Supply Chain (pp. 142-167).
IGI Global.

Dinger, H., Yiiksel, S., Pinarbasi, F., & Cetiner, I. T. (2019). Measurement of
Economic and Banking Stability in Emerging Markets by Considering Income
Inequality and Nonperforming Loans. In Maintaining Financial Stability in
Times of Risk and Uncertainty (pp. 49-68). IGI Global. doi:10.4018/978-1-
5225-7208-4.ch003

Ding, X.F., & Liu,H.C. (2018). A 2-dimension uncertain linguistic DEMATEL
method for identifying critical success factors in emergency management.
Applied Soft Computing, 71, 386-395. doi:10.1016/j.as0c.2018.07.018

114

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Dong, W., & Bao, X. (2018, August). Application of Improved Interval
Numbers TOPSIS Method Based on Mahalanobis Distance in the Evaluation
of SME Public Service Platform. In 2018 International Conference on
Information Technology and Management Engineering (ICITME 2018).
Atlantis Press. 10.2991/icitme-18.2018.47

dos Santos, B. M., Godoy, L. P., & Campos, L. M. (2019). Performance
evaluation of green suppliers using entropy-TOPSIS-F. Journal of Cleaner
Production, 207, 498-509. doi:10.1016/j.jclepro.2018.09.235

Dwivedi, G., Srivastava, R. K., & Srivastava, S. K. (2018). A generalised
fuzzy TOPSIS with improved closeness coefficient. Expert Systems with
Applications, 96, 185-195. doi:10.1016/j.eswa.2017.11.051

Emeg, S., & Akkaya, G. (2018). Stochastic AHP and fuzzy VIKOR approach
for warehouse location selection problem. Journal of Enterprise Information
Management, 31(6), 950-962. doi:10.1108/JEIM-12-2016-0195

Ervural, B. C., Zaim, S., Demirel, O. F., Aydin, Z., & Delen, D. (2018). An
ANP and fuzzy TOPSIS-based SWOT analysis for Turkey’s energy planning.
Renewable & Sustainable Energy Reviews, 82, 1538—1550. doi:10.1016/j.
rser.2017.06.095

Fei, L., Deng, Y., & Hu, Y. (2018). DS-VIKOR: A new multi-criteria
decision-making method for supplier selection. International Journal of
Fuzzy Systems, 1-19.

Feng, Y.,Hong,Z., Tian, G.,Li,Z., Tan, J., & Hu, H. (2018). Environmentally
friendly MCDM of reliability-based product optimisation combining
DEMATEL-based ANP, interval uncertainty and Vlse Kriterijumska
Optimizacija Kompromisno Resenje (VIKOR). Information Sciences, 442,
128-144. doi:10.1016/j.ins.2018.02.038

Ganesh Kumar, P., Meikandan, M., Sakthivadivel, D., & Vigneswaran, V. S.
(2018). Selection of optimum glazing material for solar thermal applications
using TOPSIS methodology. International Journal of Ambient Energy, 1-5.

Ganji, S. S., Rassafi, A. A., & Kordani, A. A. (2018). Vehicle safety analysis
based on a hybrid approach integrating DEMATEL, ANP and ER. KSCE
Journal of Civil Engineering, 22(11), 4580-4592. doi:10.100712205-018-
1720-0

115

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Gardas, B. B., Raut, R. D., & Narkhede, B. (2018). Evaluating critical causal
factors for post-harvest losses (PHL) in the fruit and vegetables supply chain
in India using the DEMATEL approach. Journal of Cleaner Production, 199,
47-61. doi:10.1016/j.jclepro.2018.07.153

Gardas, B. B., Raut, R. D., & Narkhede, B. (2018). Modelling the challenges
to sustainability in the textile and apparel (T&A) sector: A Delphi-DEMATEL
approach. Sustainable Production and Consumption, 15,96—108.doi:10.1016/j.
spc.2018.05.001

Ghadikolaei, A. S., Madhoushi, M., & Divsalar, M. (2018). Extension of
the VIKOR method for group decision making with extended hesitant fuzzy

linguistic information. Neural Computing & Applications,30(12),3589-3602.
doi:10.100700521-017-2944-5

Gopal, J., Sangaiah, A. K., Basu, A., & Gao, X. Z. (2018). Integration of
fuzzy DEMATEL and FMCDM approach for evaluating knowledge transfer
effectiveness with reference to GSD project outcome. International Journal
of Machine Learning and Cybernetics, 9(2), 225-241. doi:10.100713042-
015-0370-5

Gorener, A., Dincer, H., & Hacioglu, U. (2013). Application of multi-objective
optimization on the basis of ratio analysis (MOORA ) method for bank branch
location selection. Academic Press.

Goyal, S., Routroy, S., & Singhal, A. (2018). Analyzing environment
sustainability enablers using fuzzy DEMATEL for an Indian steel
manufacturing company. Journal of Engineering, Design and Technology.

Gupta, H. (2018). Evaluating service quality of airline industry using hybrid
best worst method and VIKOR. Journal of Air Transport Management, 68,
35-47. doi:10.1016/j.jairtraman.2017.06.001

Gupta, H., & Barua, M. K. (2018). A grey DEMATEL-based approach
for modeling enablers of green innovation in manufacturing organizations.
Environmental Science and Pollution Research International, 1-23.
PMID:29357076

Hadi-Vencheh, A., Mohammadghasemi, A., Hosseinzadeh Lotfi, F.,
& Khalil Zadeh, M. (2018). Group multiple criteria ABC inventory
classification using TOPSIS approach extended by Gaussian interval

type-2 fuzzy sets and optimization programs. Scientia Iranica, 0(0), O.
doi:10.24200ci.2018.5539.1332

116

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Han, C., Zhao, Y., Lin, Z., Ding, Y., Yang, L., Lin, G, ... Ye, X. (2018).
Critical lines identification for skeleton-network of power systems under
extreme weather conditions based on the modified VIKOR method. Energies,
11(6), 1355. doi:10.3390/en11061355

Han, H., & Trimi, S. (2018). A fuzzy TOPSIS method for performance
evaluation of reverse logistics in social commerce platforms. Expert Systems
with Applications, 103, 133-145. doi:10.1016/j.eswa.2018.03.003

Hashemi, H., Mousavi, S., Zavadskas, E., Chalekaee, A., & Turskis, Z. (2018).
A new group decision model based on grey-intuitionistic fuzzy-ELECTRE
and VIKOR for contractor assessment problem. Sustainability, 10(5), 1635.
doi:10.3390u10051635

Hatefi, S. M., & Tamosaitiené, J. (2019). An integrated fuzzy DEMATEL-
fuzzy ANP model for evaluating construction projects by considering
interrelationships among risk factors. Journal of Civil Engineering and
Management, 25(2), 114—-131. doi:10.3846/jcem.2019.8280

Hu,J.,Zhang, X., Yang, Y., Liu, Y., & Chen, X. (2018). New doctors ranking
system based on VIKOR method. International Transactions in Operational
Research. doi:10.1111/itor.12569

Hwang, C. L., & Yoon, K. S. (1981). Multiple attribute decision making:
Methods and applications. Berlin: Springer-Verlag. doi:10.1007/978-3-642-
48318-9

Ilgin, M. A. (2019). A DEMATEL-Based Disassembly Line Balancing
Heuristic. Journal of Manufacturing Science and Engineering, 141(2),
021002. doi:10.1115/1.4041925

Indahingwati, A., Barid, M., Wajdi, N., Susilo, D. E., Kurniasih, N., & Rahim,
R. (2018). Comparison Analysis of TOPSIS and Fuzzy Logic Methods On
Fertilizer Selection. Int. J. Eng. Technol, 7(2.3), 109-114.

Jain, V., Sangaiah, A. K., Sakhuja, S., Thoduka, N., & Aggarwal, R. (2018).
Supplier selection using fuzzy AHP and TOPSIS: A case study in the Indian

automotive industry. Neural Computing & Applications, 29(7), 555-564.
doi:10.100700521-016-2533-z

117

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Janaki, D.,1zadbakhsh, H., & Hatefi, S. (2018). The evaluation of supply chain
performance in the Oil Products Distribution Company, using information
technology indicators and fuzzy TOPSIS technique. Management Science
Letters, 8(8), 835-848. doi:10.5267/;.msl.2018.6.004

Ji, M. (2018, September). Analysis of Machine Failure Sorting Based on
Directed Graph and DEMATEL. In International Workshop of Advanced
Manufacturing and Automation (pp. 377-382). Springer.

Kaur,J., Sidhu, R., Awasthi, A., Chauhan, S., & Goyal, S. (2018). ADEMATEL
based approach for investigating barriers in green supply chain managementin
Canadian manufacturing firms. International Journal of Production Research,
56(1-2), 312-332. doi:10.1080/00207543.2017.1395522

Kazancoglu, Y., Kazancoglu, 1., & Sagnak, M. (2018). Fuzzy DEMATEL-
based green supply chain management performance: Application in cement
industry. Industrial Management & Data Systems, 118(2), 412-431.
doi:10.1108/IMDS-03-2017-0121

Khan, M. S. A., Abdullah, S., Ali, A., & Amin, F. (2018). An extension
of VIKOR method for multi-attribute decision-making under Pythagorean
hesitant fuzzy setting. Granular Computing, 1-14.

Khedrigharibvand, H., Azadi, H., Bahrami, H., Tesfamariam, Z., Bazzazi, A.
A.,De Maeyer, P., & Witlox, F. (2018). Sustainable rangeland management in
southwest Iran: Application of the AHP-TOPSIS approachinranking livelihood
alternatives. The Rangeland Journal, 40(6), 603—-614. doi:10.1071/RJ17038

Kiani, B., Liang, R. Y., & Gross, J. (2018). Material selection for repair of
structural concrete using VIKOR method. Case Studies in Construction
Materials, 8, 489-497.

Kim,J. H., & Ahn, B. S. (2019). Extended VIKOR method using incomplete
criteria weights. Expert Systems with Applications, 126, 124-132.
doi:10.1016/j.eswa.2019.02.019

Koulinas, G. K., Demesouka, O. E., Marhavilas, P. K., Vavatsikos, A. P.,
& Koulouriotis, D. E. (2019). Risk Assessment Using Fuzzy TOPSIS and
PRAT for Sustainable Engineering Projects. Sustainability, 11(3), 615.
d0i:10.3390u11030615

118

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Kumar, A., & Dixit, G. (2018). Evaluating critical barriers to implementation
of WEEE managementusing DEMATEL approach. Resources, Conservation
and Recycling, 131, 101-121. doi:10.1016/j.resconrec.2017.12.024

Kumar, A., Kaviani, M. A., Bottani, E., Dash, M. K., & Zavadskas, E.
K. (2018). Investigating the role of social media in polio prevention in
India: A Delphi-DEMATEL approach. Kybernetes, 47(5), 1053-1072.
doi:10.1108/K-06-2017-0210

Kumar, A., Pal, A., Vohra, A., Gupta, S., Manchanda, S., & Dash, M. K.
(2018). Construction of capital procurement decision making model to optimize
supplier selection using Fuzzy Delphi and AHP-DEMATEL. Benchmarking:
An International Journal,25(5),1528-1547.d01:10.1108/B1J-01-2017-0005

Kumar, K., & Garg, H. (2018). TOPSIS method based on the connection
number of set pair analysis under interval-valued intuitionistic fuzzy set
environment. Computational & Applied Mathematics, 37(2), 1319-1329.
doi:10.100740314-016-0402-0

Kwok, P. K., & Lau, H. Y. (2019). Hotel selection using a modified TOPSIS-
based decision support algorithm. Decision Support Systems, 120, 95-105.
doi:10.1016/j.dss.2019.02.004

Lee, C. C.,, & Tseng, H. C. (2018, January). Integrating fuzzy membership
function, entropy method and VIKOR to select qualified and stable employee.
In 2018 International Conference on Information Management and Processing
(ICIMP) (pp. 26-31). IEEE. 10.1109/ICIMP1.2018.8325836

Leksono, E.B., Suparno, S., & Vanany, 1. (2018). Development of Performance
Indicators Relationships on Sustainable Healthcare Supply Chain Performance
Measurement Using Balanced Scorecard and DEMATEL. International
Journal on Advanced Science Engineering Information Technology, 8(1),
115-122.

Li, J., Fang, H., & Song, W. (2019). Sustainable supplier selection based
on SSCM practices: A rough cloud TOPSIS approach. Journal of Cleaner
Production.

Li, Y., & Mathiyazhagan, K. (2018). Application of DEMATEL approach to
identify the influential indicators towards sustainable supply chain adoption
in the auto components manufacturing sector. Journal of Cleaner Production,
172,2931-2941. doi:10.1016/j.jclepro.2017.11.120

119

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Liang, D., Xu, Z., Liu, D., & Wu, Y. (2018). Method for three-way decisions
using ideal TOPSIS solutions at Pythagorean fuzzy information. Information
Sciences, 435, 282-295. doi:10.1016/j.ins.2018.01.015

Liang, D., Zhang, Y., Xu, Z., & Jamaldeen, A. (2019). Pythagorean fuzzy
VIKOR approaches based on TODIM for evaluating internet banking website
quality of Ghanaian banking industry. Applied Soft Computing, 78, 583-594.
doi:10.1016/j.as0c.2019.03.006

Liang, W. Z., Zhao, G. Y., & Hong, C. S. (2018). Performance assessment
of circular economy for phosphorus chemical firms based on VIKOR-
QUALIFLEX method. Journal of Cleaner Production, 196, 1365-1378.
doi:10.1016/j.jclepro.2018.06.147

Lin, K. P., Tseng, M. L., & Pai, P. F. (2018). Sustainable supply
chain management using approximate fuzzy DEMATEL method.
Resources, Conservation and Recycling, 128, 134-142. doi:10.1016/j.
resconrec.2016.11.017

Lin, S., Li, C., Xu, F., Liu, D., & Liu, J. (2018). Risk identification and
analysis for new energy power system in China based on D numbers and
decision-making trial and evaluation laboratory (DEMATEL). Journal of
Cleaner Production, 180, 81-96. doi:10.1016/j.jclepro.2018.01.153

Liu, F., Aiwu, G., Lukovac, V., & Vukic, M. (2018). A multicriteria
model for the selection of the transport service provider: A single valued
neutrosophic DEMATEL multicriteriamodel. Decision Making: Applications
in Management and Engineering, 1(2), 121-130.

Liu, H. C. (2019). FMEA Using Combination Weighting and Fuzzy VIKOR
and Its Application to General Anesthesia. In Improved FMEA Methods for
Proactive Healthcare Risk Analysis (pp. 151-172). Singapore: Springer.
doi:10.1007/978-981-13-6366-5_7

Liu, H. C., Wang, L. E., Li, Z., & Hu, Y. P. (2019). Improving Risk
Evaluation in FMEA With Cloud Model and Hierarchical TOPSIS
Method. IEEE Transactions on Fuzzy Systems, 27(1), 84-95. doi:10.1109/
TFUZZ.2018.2861719

Liu, J., & Wei, Q. (2018). Risk evaluation of electric vehicle charging
infrastructure public-private partnership projects in China using fuzzy
TOPSIS. Journal of Cleaner Production, 189, 211-222. doi:10.1016/j.
jclepro.2018.04.103

120

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Liu, K., Liu, Y., & Qin, J. (2018). An integrated ANP-VIKOR methodology
for sustainable supplier selection with interval type-2 fuzzy sets. Granular
Computing, 3(3), 193-208. doi:10.100741066-017-0071-4

Liu, R., Sun, H., Zhang, L., Zhuang, Q., Zhang, L., Zhang, X., & Chen, Y.
(2018). Low-Carbon Energy Planning: A Hybrid MCDM Method Combining
DANP and VIKOR Approach. Energies, 11(12), 3401. doi:10.3390/
enl11123401

Liu, T., Deng, Y., & Chan, F. (2018). Evidential supplier selection based on
DEMATEL and game theory. International Journal of Fuzzy Systems, 20(4),
1321-1333. doi:10.100740815-017-0400-4

Liu,Z.,Ming, X., & Song, W.(2019). A framework integrating interval-valued
hesitant fuzzy DEMATEL method to capture and evaluate co-creative value
propositions for smart PSS. Journal of Cleaner Production.

Luan, B., Yin, R, Xu, P, Wang, X., Yang, X., Zhang, L., & Tang, X. (2019).
Evaluating Green Stormwater Infrastructure strategies efficiencies in arapidly
urbanizing catchment using SWMM-based TOPSIS. Journal of Cleaner
Production.

Luthra, S., Mangla, S. K., Shankar, R., Prakash Garg, C., & Jakhar, S. (2018).
Modelling critical success factors for sustainability initiatives in supply chains
in Indian context using Grey-DEMATEL. Production Planning and Control,
29(9), 705-728. doi:10.1080/09537287.2018.1448126

Ma, F., Shi, W., Yuen, K. F., Sun, Q., & Guo, Y. (2019). Multi-stakeholders’
assessment of bike sharing service quality based on DEMATEL-VIKOR
method. International Journal of Logistics Research and Applications, 1-24.

Majumdar, R., Kapur, P. K., & Khatri, S. K. (2019). Assessing software
upgradation attributes and optimal release planning using DEMATEL and

MAUT. International Journal of Industrial and Systems Engineering, 31(1),
70-94. doi:10.1504/LJISE.2019.096886

Mangla, S. K., Luthra, S., Jakhar, S. K., Tyagi, M., & Narkhede, B. E. (2018).
Benchmarking the logistics management implementation using Delphi and
fuzzy DEMATEL. Benchmarking: An International Journal, 25(6), 1795—
1828. doi:10.1108/B1J-01-2017-0006

121

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Mao, N., Song, M., Pan, D., & Deng, S. (2018). Comparative studies on using
RSM and TOPSIS methods to optimize residential air conditioning systems.
Energy, 144, 98-109. doi:10.1016/j.energy.2017.11.160

Mavi,R. K., & Standing, C. (2018). Critical success factors of sustainable project
management in construction: A fuzzy DEMATEL-ANP approach. Journal
of Cleaner Production, 194, 751-765. doi:10.1016/j.jclepro.2018.05.120

Mohammed, A., Harris, L., Soroka, A., Naim, M. M., & Ramjaun, T. (2018).
Evaluating Green and Resilient Supplier Performance: AHP-Fuzzy Topsis
Decision-Making Approach. In ICORES (pp. 209-216). Academic Press.

Mousavizade, F., & Shakibazad, M. (2019). Identifying and ranking CSFs
for KM implementation in urban water and sewage companies using [ISM-
DEMATEL technique. Journal of Knowledge Management, 23(1),200-218.
doi:10.1108/JKM-05-2018-0321

Narayanamoorthy, S., Geetha, S., Rakkiyappan, R., & Joo, Y. H. (2019).
Interval-valued intuitionistic hesitant fuzzy entropy based VIKOR method
for industrial robots selection. Expert Systems with Applications, 121,28-37.
doi:10.1016/j.eswa.2018.12.015

Nazari, M. A., Aslani, A., & Ghasempour, R. (2018). Analysis of solar
farm site selection based on TOPSIS approach. International Journal of
Social Ecology and Sustainable Development, 9(1), 12-25. do0i:10.4018/
IJSESD.2018010102

Nguyen, P., Banh, L., Bui, V., & Hoang, D. (2018). Multi-response
optimization of process parameters for powder mixed electro-discharge
machining according to the surface roughness and surface micro-hardness

using Taguchi-TOPSIS. International Journal of Data and Network Science,
2(4), 109-119. doi:10.5267/.1jdns.2018.9.001

Ocampo, L. A., Tan, T. A. G., & Sia, L. A. (2018). Using fuzzy DEMATEL
in modeling the causal relationships of the antecedents of organizational
citizenship behavior (OCB) in the hospitality industry: A case study in the
Philippines. Journal of Hospitality and Tourism Management, 34, 11-29.
doi:10.1016/j.jhtm.2017.11.002

Ortega, R. G., Vazquez, M. L., Figueiredo, J. A., & Guijarro-Rodriguez,
A. (2018). Sinos River basin social-environmental prospective assessment
of water quality management using fuzzy cognitive maps and neutrosophic
AHP-TOPSIS. Neutrosophic Sets & Systems, 23.

122

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Ouenniche, J., Pérez-Gladish, B., & Bouslah, K. (2018). An out-of-sample
framework for TOPSIS-based classifiers with application in bankruptcy
prediction. Technological Forecasting and Social Change, 131, 111-116.
doi:10.1016/j.techfore.2017.05.034

Peng, X., & Dai,J. (2018). Approaches to single-valued neutrosophic MADM
based on MABAC, TOPSIS and new similarity measure with score function.
Neural Computing & Applications, 29(10), 939-954. doi:10.100700521-
016-2607-y

Pourjavad, E., & Shahin, A. (2018). Hybrid performance evaluation of
sustainable service and manufacturing supply chain management: An
integrated approach of fuzzy dematel and fuzzy inference system. Intelligent
Systems in Accounting, Finance & Management,25(3),134—-147.d0i:10.1002/
isaf.1431

Pramanik, S., Dalapati, S., Alam, S., & Roy, T. K. (2018). NC-VIKOR Based
MAGDM Strategy under Neutrosophic Cubic Set Environment. Neutrosophic
Sets and Systems, 20(1), 95-108.

Pramanik, S., & Mallick, R. (2018). VIKOR based MAGDM Strategy with
Trapezoidal Neutrosophic Numbers. Neutrosophic Sets and Systems, 118.

Quezada, L. E., Lopez-Ospina, H. A., Palominos, P. 1., & Oddershede, A.
M. (2018). Identifying causal relationships in strategy maps using ANP
and DEMATEL. Computers & Industrial Engineering, 118, 170-179.
doi:10.1016/j.cie.2018.02.020

Rad, T. G., Sadeghi-Niaraki, A., Abbasi, A., & Choi, S. M. (2018). A
methodological framework for assessment of ubiquitous cities using ANP
and DEMATEL methods. Sustainable Cities and Society, 37, 608-618.

Rahim, R., Supiyandi, S., Siahaan, A. P. U., Listyorini, T., Utomo, A. P,,
Triyanto, W. A., ... Khairunnisa, K. (2018, June). TOPSIS Method Application
for Decision Support System in Internal Control for Selecting Best Employees.
Journal of Physics: Conference Series, 1028(1), 012052. doi:10.1088/1742-
6596/1028/1/012052

Rajesh, R. (2018). Measuring the barriers to resilience in manufacturing
supply chains using Grey Clustering and VIKOR approaches. Measurement,
126, 259-273. doi:10.1016/j.measurement.2018.05.043

123

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Rani, P., Jain, D., & Hooda, D. S. (2018). Shapley function based interval-
valued intuitionistic fuzzy VIKOR technique for correlative multi-criteria
decision making problems. Iranian Journal of Fuzzy Systems, 15(1), 25-54.

Rao, M., Prasad, R. V., & Subbaiah, K. V. (2018). Experimental Investigation
of Process Parameters While Milling of AA8011 Using MCDM/MADM
Method-TOPSIS. Journal of Production Research & Management, 8(2), 1-7.

Rostamzadeh, R., Ghorabaee, M. K., Govindan, K., Esmaeili, A., & Nobar,
H. B. K. (2018). Evaluation of sustainable supply chain risk management
using an integrated fuzzy TOPSIS-CRITIC approach. Journal of Cleaner
Production, 175, 651-669. doi:10.1016/j.jclepro.2017.12.071

Roy,J., Adhikary, K., Kar, S., & Pamucar, D. (2018). A rough strength relational
DEMATEL model for analysing the key success factors of hospital service
quality. Decision Making: Applications in Management and Engineering,
1(1), 121-142.

Sajjad Ali Khan, M., Abdullah, S., Yousaf Ali, M., Hussain, 1., & Farooq,
M. (2018). Extension of TOPSIS method base on Choquet integral under
interval-valued Pythagorean fuzzy environment. Journal of Intelligent &
Fuzzy Systems, 34(1), 267-282. doi:10.3233/JIFS-171164

Sasikumar, P., & Vimal, K. E. K. (2019). Evaluation and Selection of Green
Suppliers Using Fuzzy VIKOR and Fuzzy TOPSIS. In Emerging Applications
in Supply Chains for Sustainable Business Development (pp. 202-218). IGI
Global. doi:10.4018/978-1-5225-5424-0.ch012

Sen, A. Y., Semiz, N., Giines, B., Algiil, D., Gergin, Z., & Donmez, N. D.
(2018, August). The Selection of a Process Management Software with Fuzzy
Topsis Multiple Criteria Decision Making Method. In The International
Symposium for Production Research (pp. 150-167). Springer.

Sengiil, U., Eren, M., Shiraz, S. E., Gezder, V., & Sengiil, A. B. (2015). Fuzzy
TOPSIS method for ranking renewable energy supply systems in Turkey.
Renewable Energy, 75, 617-625. doi:10.1016/j.renene.2014.10.045

Sennaroglu, B., & Celebi, G. V. (2018). A military airport location selection
by AHP integrated PROMETHEE and VIKOR methods. Transportation
Research Part D, Transport and Environment, 59, 160—173. doi:10.1016/j.
trd.2017.12.022

124

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Sennaroglu, B., Yilmazer, K. B., Tuzkaya, G., & Tuzkaya, U. R. (2018). A
DEMATEL Integrated Interval Valued Intuitionistic Fuzzy PROMETHEE
Approach for Parking Lots Evaluation. Journal of Multiple-Valued Logic &
Soft Computing, 30.

Sepehri-Rad, A., Sadjadi, S., & Sadi-Nezhad, S. (2019). An application of
DEMATEL for transaction authentication in online banking. International
Journal of Data and Network Science, 3(2), 71-76. doi:10.5267/].
ijdns.2019.1.002

Seyedmohammadi, J., Sarmadian, F., Jafarzadeh, A. A., Ghorbani, M. A.,
& Shahbazi, F. (2018). Application of SAW, TOPSIS and fuzzy TOPSIS
modelsin cultivation priority planning for maize, rapeseed and soybean crops.
Geoderma, 310, 178-190. doi:10.1016/j.geoderma.2017.09.012

Shahi, E., Alavipoor, F. S., & Karimi, S. (2018). The development of nuclear
power plants by means of modified model of Fuzzy DEMATEL and GIS
in Bushehr, Iran. Renewable & Sustainable Energy Reviews, 83, 33—49.
doi:10.1016/j.rser.2017.10.073

Sharma, R., Sibal, R., & Sabharwal, S. (2019). Software Vulnerability
Prioritization: A Comparative Study Using TOPSIS and VIKOR Techniques.
InSystem Performance and Management Analytics (pp.405—418). Singapore:
Springer. doi:10.1007/978-981-10-7323-6_32

Sharma, Y. K.,Mangla, S. K., Patil, P. P., & Uniyal, S. (2018). Sustainable Food
Supply Chain Management Implementation Using DEMATEL Approach.
In Advances in Health and Environment Safety (pp. 115-125). Singapore:
Springer. doi:10.1007/978-981-10-7122-5_13

Shen, F., Ma, X, Li, Z., Xu, Z., & Cai, D. (2018). An extended intuitionistic
fuzzy TOPSIS method based on a new distance measure with an application
to credit risk evaluation. Information Sciences, 428, 105-119. doi:10.1016/j.
ins.2017.10.045

Shen, K. W., & Wang, J. Q. (2018). Z-VIKOR method based on a new
comprehensive weighted distance measure of Z-number and its application.
IEEE Transactions on Fuzzy Systems, 26(6), 3232-3245. doi:10.1109/
TFUZZ.2018.2816581

125

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Shi, X., Li,J., Wang, F., Dincer, H., & Yiiksel, S. (2019). A Hybrid Decision-
Making Approach for the Service and Financial-Based Measurement of
Universal Health Coverage for the E7 Economies. International Journal
of Environmental Research and Public Health, 16(18), 3295. doi:10.3390/
ijerph16183295 PMID:31500288

Shojaei, P., Haeri, S. A. S., & Mohammadi, S. (2018). Airports evaluation and
ranking model using Taguchi loss function, best-worst method and VIKOR
technique. Journal of Air Transport Management, 68, 4—13. doi:10.1016/j.
jairtraman.2017.05.006

Si, S. L., You, X. Y, Liu, H. C., & Zhang, P. (2018). DEMATEL technique:
A systematic review of the state-of-the-art literature on methodologies and
applications. Mathematical Problems in Engineering.

Sianturi, M., Wulan, S., Suginam, S., Rohminatin, R., & Mesran, M. (2018).
Implementasi Metode VIKOR Untuk Menentukan Bahan Kulit Terbaik Dalam
Pembuatan Ikat Pinggang. JURIKOM, 5(1), 56—60.

Simab, M., Javadi, M. S., & Nezhad, A. E. (2018). Multi-objective
programming of pumped-hydro-thermal scheduling problem using normal
boundary intersection and VIKOR. Energy, 143, 854-866. doi:10.1016/j.
energy.2017.09.144

Siregar, D., Nurdiyanto, H., Sriadhi, S., Suita, D., Khair, U., Rahim, R, ...
Siahaan, A. P. U. (2018, June). Multi-Attribute Decision Making with VIKOR
Method for Any Purpose Decision. Journal of Physics: Conference Series,
1019(1), 012034. doi:10.1088/1742-6596/1019/1/012034

Suganthi, L. (2018). Multi expert and multi criteria evaluation of sectoral
investments for sustainable development: An integrated fuzzy AHP, VIKOR/
DEA methodology. Sustainable Cities and Society, 43, 144-156.

Sun, G., Guan, X., Yi, X., & Zhou, Z. (2018). Aninnovative TOPSIS approach
based on hesitant fuzzy correlation coefficient and its applications. Applied
Soft Computing, 68, 249-267. doi:10.1016/j.as0c.2018.04.004

Sutrikanti, N., Situmorang, H., Fachrurrazi, F., Nurdiyanto, H., & Mesran, M.
(2018). Implementasi Pendukung Keputusan Dalam Pemilihan Calon Peserta
Cerdas Cermat Tingkat SMA Menerapkan Metode VIKOR. JURIKOM, 5(2),
109-113.

126

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Taleai, M., Safarpour, M., & Javadi, G. (2019). Potential Evaluation for
Establishment of Solar Power Plants Using Multi-Criteria Decision Making
Methods: OWA and TOPSIS (case study: Qazvin-Iran). The Journal of Spatial
Planning, 22(4), 1-27.

Tang, H., Shi, Y., & Dong, P. (2019). Public blockchain evaluation using
entropy and TOPSIS. Expert Systems with Applications, 117, 204-210.
doi:10.1016/j.eswa.2018.09.048

Tavana, M., Di Caprio, D., & Santos-Arteaga, F. J. (2018). An extended
stochastic VIKOR model with decision maker’s attitude towards risk.
Information Sciences, 432, 301-318. doi:10.1016/;.ins.2017.12.019

Tian, G., Liu, X., Zhang, M., Yang, Y., Zhang, H., Lin, Y., ... Li, Z. (2019).
Selection of take-back pattern of vehicle reverse logistics in China via
Grey-DEMATEL and Fuzzy-VIKOR combined method. Journal of Cleaner
Production, 220, 1088-1100. doi:10.1016/j.jclepro.2019.01.086

Tian, G., Zhang, H., Zhou, M., & Li, Z. (2018). AHP, gray correlation, and
TOPSIS combined approach to green performance evaluation of design

alternatives. IEEE Transactions on Systems, Man, and Cybernetics. Systems,
48(7), 1093—-1105. doi:10.1109/TSMC.2016.2640179

Tian, Z. P., Wang, J. Q., & Zhang, H. Y. (2018). An integrated approach for
failure mode and effects analysis based on fuzzy best-worst, relative entropy,
and VIKOR methods. Applied Soft Computing, 72, 636—646. doi:10.1016/].
asoc.2018.03.037

Titiyal, R., Bhattacharya, S., & Thakkar, J. J. (2019). The distribution strategy
selection for an e-tailer using a hybrid DANP VIKOR MCDM model.
Benchmarking. International Journal (Toronto, Ont.).

Torgul, B., & Paksoy, T. (2019). A New Multi Objective Linear Programming
Model for Lean and Green Supplier Selection with Fuzzy TOPSIS. In Lean
and Green Supply Chain Management (pp. 101-141). Cham: Springer.
doi:10.1007/978-3-319-97511-5_4

Tsai, S. B. (2018). Using the DEMATEL model to explore the job satisfaction
of research and development professionals in china’s photovoltaic cell
industry. Renewable & Sustainable Energy Reviews,81,62—68.doi:10.1016/j.
rser.2017.07.014

127

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Ture, H., Dogan, S., & Kocak, D. (2018). Assessing Euro 2020 Strategy
Using Multi-criteria Decision Making Methods: VIKOR and TOPSIS. Social
Indicators Research, 1-21.

Umam, K., Sulastri, V. E., Andini, T., Sutiksno, D. U., & Mesran, M. (2018).
Perancangan Sistem Pendukung Keputusan Penentuan Prioritas Produk
Unggulan Daerah Menggunakan Metode VIKOR. JURIKOM, 5(1), 43—-49.

Uztiirk, D., Biiyiikozkan, G., Negiis, A. F., & Oztek, M. Y. (2018). 2-Tuple
Based VIKOR Methodology for Green Building Certification Selection. In
Proceedings of the World Congress on Engineering (Vol. 2). Academic Press.

Vinodh, S., Balagi, T. S., & Patil, A. (2016). A hybrid MCDM approach
for agile concept selection using fuzzy DEMATEL, fuzzy ANP and fuzzy

TOPSIS. International Journal of Advanced Manufacturing Technology,
83(9-12), 1979-1987. doi:10.100700170-015-7718-6

Wang, B., Song, J., Ren, J., Li, K., Duan, H., & Wang, X. E. (2019). Selecting
sustainable energy conversion technologies for agricultural residues: A fuzzy

AHP-VIKOR based prioritization from life cycle perspective. Resources,
Conservationand Recycling, 142,78-87.d01:10.1016/j.resconrec.2018.11.011

Wang,J., Wei, G., & Lu, M. (2018). An extended VIKOR method for multiple
criteria group decision making with triangular fuzzy neutrosophic numbers.
Symmetry, 10(10), 497. doi:10.3390ym10100497

Wang, L., Cao, Q., & Zhou, L. (2018). Research on the influencing factors
in coal mine production safety based on the combination of DEMATEL and
ISM. Safety Science, 103, 51-61. doi:10.1016/j.ssci.2017.11.007

Wang,L.,Zhang,H. Y., Wang,J. Q., & Li, L. (2018). Picture fuzzy normalized
projection-based VIKOR method for the risk evaluation of construction
project. Applied Soft Computing,64,216-226.doi:10.1016/j.asoc.2017.12.014

Wang, S., Liu, Q., Yuksel, S., & Dincer, H. (2019). Hesitant Linguistic Term
Sets-Based Hybrid Analysis for Renewable Energy Investments. IEEE Access:
Practical Innovations, Open Solutions, 7, 114223-114235. doi:10.1109/
ACCESS.2019.2935427

Wang, Y.,Chen, W.,Zhao, M., & Wang, B. (2019). Analysis of the influencing
factors on CO 2 emissions at different urbanization levels: Regional difference
in China based on panel estimation. Natural Hazards, 1-19.

128

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Wang, 7., Gao,J. M., Wang, R. X., Chen, K., Gao, Z. Y., & Zheng, W. (2018).
Failure mode and effects analysis by using the house of reliability-based
rough VIKOR approach. IEEE Transactions on Reliability, 67(1), 230-248.
doi:10.1109/TR.2017.2778316

Wu, M., Li, C., Fan, J., Wang, X., & Wu, Z. (2018). Assessing the global
productive efficiency of Chinese banks using the cross-efficiency interval
and VIKOR. Emerging Markets Review, 34, 77-86. doi:10.1016/].
ememar.2017.10.005

Wu, T., Liu, X., & Liu, F. (2018). An interval type-2 fuzzy TOPSIS model for
large scale group decision making problems with social network information.
Information Sciences, 432, 392-410. doi:10.1016/.ins.2017.12.006

Wu, Y., Zhang, B., Xu, C., & Li, L. (2018). Site selection decision framework
using fuzzy ANP-VIKOR for large commercial rooftop PV system based
on sustainability perspective. Sustainable Cities and Society, 40, 454-470.

Wu,Z.,Xu,J.,Jiang, X., & Zhong, L. (2019). Two MAGDM models based on
hesitant fuzzy linguistic term sets with possibility distributions: VIKOR and
TOPSIS. Information Sciences,473,101-120.d0i:10.1016/j.ins.2018.09.038

Yadav, D. K., & Barve, A. (2018). Segmenting critical success factors of
humanitarian supply chains using fuzzy DEMATEL. Benchmarking: An
International Journal, 25(2), 400-425. doi:10.1108/B1J-10-2016-0154

Yadav, G., Seth, D., & Desai, T. N. (2018). Prioritising solutions for Lean Six
Sigma adoption barriers through fuzzy AHP-modified TOPSIS framework.
International Journal of Lean Six Sigma, 9(3), 270-300. doi:10.1108/
IJLSS-06-2016-0023

Yadegaridehkordi, E., Hourmand, M., Nilashi, M., Shuib, L., Ahani, A,
& Ibrahim, O. (2018). Influence of big data adoption on manufacturing
companies’ performance: An integrated DEMATEL-ANFIS approach.
Technological Forecasting and Social Change, 137,199-210. doi:10.1016/j.
techfore.2018.07.043

Yang, C., Lan, S., & Tseng, M. L. (2019). Coordinated development path
of metropolitan logistics and economy in Belt and Road using DEMATEL-
Bayesian analysis. International Journal of Logistics Research and
Applications, 22(1), 1-24. doi:10.1080/13675567.2018.1439907

129

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Yang, W.,Pang, Y., Shi,J., & Wang, C. (2018). Linguistic hesitant intuitionistic
fuzzy decision-making method based on VIKOR. Neural Computing &
Applications, 29(7), 613—-626. doi:10.100700521-016-2526-y

Yang, W., Xu, K., Lian, J., Ma, C., & Bin, L. (2018). Integrated flood
vulnerability assessment approach based on TOPSIS and Shannon
entropy methods. Ecological Indicators, 89, 269-280. doi:10.1016/].
ecolind.2018.02.015

Yazdi, M. (2018). Risk assessment based on novel intuitionistic fuzzy-hybrid-
modified TOPSIS approach. Safety Science, 110, 438—448. doi:10.1016/j.
ssci.2018.03.005

Yildiz, A., & Ugur, L. (2018). Evaluation of 3D printers used in additive
manufacturing by using interval type-2 fuzzy TOPSIS method. Journal of
Engineering Research and Applied Science, 7(2), 984-993.

Yiiksel, S., Dincer, H., & Emir, S. (2017). Comparing the performance of
Turkish deposit banks by using DEMATEL, Grey Relational Analysis (GRA)
and MOORA approaches. World Journal of Applied Economics, 3(2),26-47.
doi:10.22440/wjae.3.2.2

Yiiksel, S., Dinger, H., & Meral, Y. (2019). Financial Analysis of International
Energy Trade: A Strategic Outlook for EU-15. Energies, 12(3), 431.
doi:10.3390/en12030431

Yurdakul, M., & 1(;, Y. T. (2018). Development of a multi-level performance
measurement model for manufacturing companies using a modified version
of the fuzzy TOPSIS approach. Soft Computing, 22(22), 7491-7503.
doi:10.100700500-018-3449-6

Zare, A., Feylizadeh, M., Mahmoudi, A., & Liu, S. (2018). Suitable
computerized maintenance management system selection using grey group
TOPSIS and fuzzy group VIKOR: A case study. Decision Science Letters,
7(4), 341-358. d0i:10.5267/j.ds1.2018.3.002

Zareie, A., Sheikhahmadi, A., & Khamforoosh, K. (2018). Influence
maximization in social networks based on TOPSIS. Expert Systems with
Applications, 108, 96—-107. doi:10.1016/j.eswa.2018.05.001

Zeng, S., Chen, S. M., & Kuo, L. W. (2019). Multiattribute decision making
based on novel score function of intuitionistic fuzzy values and modified
VIKOR method. Information Sciences.

130

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

Fuzzy Multicriteria Decision Making Methodologies Used in the Book

Zhao, J., & Gong, Y. (2018, April). Data Driven Topsis Method and
Its Application in E-commerce APP. In Proceedings of the 2018
International Conference on Big Data and Computing(pp. 49-52). ACM.
10.1145/3220199.3220214

Zhou, F., Wang, X., & Goh, M. (2018). Fuzzy extended VIKOR-based mobile
robot selection model for hospital pharmacy. International Journal of Advanced
Robotic Systems, 15(4),1729881418787315.doi:10.1177/1729881418787315

Zhou, F., Wang, X.,Lim,M. K., He, Y., & Li, L. (2018). Sustainable recycling
partner selection using fuzzy DEMATEL-AEW-FVIKOR: A case study in
small-and-medium enterprises (SMEs). Journal of Cleaner Production, 196,
489-504. doi:10.1016/j.jclepro.2018.05.247

Zhou, W., Yin, W., Peng, X., Liu, F., & Yang, F. (2018). Comprehensive
evaluation of land reclamation and utilisation schemes based on a modified
VIKOR method for surface mines. International Journal of Mining,
Reclamation and Environment, 32(2), 93-108. doi:10.1080/17480930.201
6.1228031

131

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



EBSCChost -

132

Chapter 6

Analysis Results for the
Effectiveness of Monetary
Policies With Fuzzy Logic

ABSTRACT

This chapter aims to examine the effectiveness of central bank policies in E7
economies. For this purpose, five different monetary policy instruments (required
reserve ratio, rediscount rate, open market operations, standing facilities,
and asset purchase program) are defined as the criteria. On the other side,
E7 countries are selected as the alternatives. In the analysis process, fuzzy
DEMATEL approach is used to weight the criteria whereas fuzzy TOPSIS
and fuzzy VIKOR methods are considered to rank E7 economies. The findings
show that open market operations are the most important criterion. However,
changing required reserve ratio does not have any powerful impact on the
market. Therefore, it is recommended that E7 countries should prefer open
market operations instead of required reserve ratio in order to influence the
market in an effective manner. Additionally, it is defined that Indonesia has the
best performance in the E7 economies while Brazil takes place on the last rank.

GENERAL INFORMATION ABOUT THE ANALYSIS

In this first analysis, effectiveness of the monetary policies in the central
banks of E7 countries is measured. For this purpose, five different monetary
policies are selected as the criteria. These are Required Reserve Ratio (C1),
Rediscount Rate (C2), Open Market Operations (C3), Standing Facilities
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(C4), Asset Purchase Programs (C5). In addition to this situation, Brazil (A1),
Russia (A2), India (A3), China (A4), Mexico (AS), Indonesia (A6), Turkey
(A7) are selected as the alternatives. Fuzzy DEMATEL approach is used to
weight the dimensions. On the other side, alternatives are ranked by using
fuzzy TOPSIS and fuzzy VIKOR. The details of this analysis are given in
the following subtitles.

IDENTIFYING THE WEIGHTS OF CRITERIA

Step 1: Define the multicriteria decision making problem: The effective use
of monetary policy instruments is discussed for the emerging countries.
A set of criteria is determined to measure the performance of the
economies. So, 5 Monetary policy instruments are defined as Required
Reserve Ratio (C1), Rediscount Rate (C2), Open Market Operations
(C3), Standing Facilities (C4), Asset Purchase Programs (C5) are listed
to evaluate the central bank success in the emerging economies. For this
purpose, Brazil (A1), Russia (A2), India (A3), China (A4), Mexico (AS),
Indonesia (A6), Turkey (A7) that are called E7 economies are selected
as a set of the alternatives.

Step 2: Provide the evaluations of decision makers: 5 Decision makers that
are experts in the field of financial markets in emerging economies are
appointed to provide their linguistic evaluations for the criteria and
alternatives. Linguistic evaluations are converted into the fuzzy numbers
to compute the performance results of criteria and alternatives. By
considering the evaluations, weights and ranking results are computed
with the proposed multi criteria decision making model (Dinger and
Hacioglu, 2017; Dincer et al., 2016). Table 1 and 2 define the linguistic
scales and fuzzy numbers for criteria and alternatives respectively.

However, Tables 3-8 illustrate the linguistic opinions of each decision maker
on the criteria and their fuzzy numbers for the impact-relationship of criteria
respectively.

Table 9-16 represent the linguistic evaluations and fuzzy numbers of
alternatives for the decision matrix.
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Table 1. Linguistic variables of the impact-relationship degrees

Influence Level Triangular Fuzzy Numbers
No (N) 0 0 0.25
Low (L) 0 0.25 0.5
Medium (M) 0.25 0.5 0.75
High (H) 0.5 0.75 1
Very High (VH)) 0.75 1 1

Source: Dinger (2018)

Table 2. Linguistic scales for rating of alternatives

Definition Triangular Fuzzy Numbers
Worst (W) 0 0 2.5
Poor (P) 0 2.5 5
Fair (F) 2.5 5 75
Good (G) 5 7.5 10
Best (B) 7.5 10 10

Source: Dinger et. al. (2018)

Step 3: Weight the criteria: Monetary policy instruments defined as a set of
criteria are weighted by using fuzzy DEMATEL. First, the averaged fuzzy
values of decision makers evaluations have been computed to construct
the initial direct-relation matrix by the equations (1) and (2). Table 17
defines the averaged results of the direct-relations matrix.

The normalized values of the matrix have been calculated by considering
the averaged values of initial direct-relation matrix obtained from the decision
makers as seen in Table 18. The results are provided by considering the
formulas (3)-(5).

The crisp matrices have been constructed with the formula (6) and the
results are shown in Tables 19, 20, and 21 accordingly.

Identity matrix, the differences, and inverse matrix have been constructed to
compute the total influence matrix. Table 22-28 define the results respectively.

Total influence matrices have been calculated by using the formulas (7)-
(12). The matrix results are seen in Tables 29-31.

Total-relation matrix based on triangular fuzzy numbers is represented
in Table 32.
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Table 4. Triangular fuzzy numbers of decision maker 1 for direct relation matrix

Criteria C1 C2 C3 C4 C5
Cl1 0 0 0 0 025 05 | 025 05 | 0.75 0 0.25 | 05 0 025 | 05
C2 0 0.25 | 05 0 0 0 0 025 | 05 0.5 | 0.75 1 025 | 05 | 0.75
C3 0.75 1 1 1075 1 1 0 0 0 0.75 1 1 1075 1 1
C4 05075 1 |025] 05 (075|025| 05 |075| O 0 0 [025] 05 | 0.75
C5 05075 1 | 05 |0.75 1 0 |025] 05 0 [025]05(| O 0 0

Table 5. Triangular fuzzy numbers of decision maker 2 for direct relation matrix

Criteria C1 c2 C3 C4 Cs
Cl 0 0 0 0 02505025 05 [0.75 0 |025]| 05 0 025 05
C2 0 |025(05| O 0 0 [025| 05 |075| 05 |0.75 1 025 | 0.5 | 0.75
C3 0.75 1 1 {075 1 1 0 0 0 | 075 1 1 05 | 0.75 1
C4 0.75 1 1 05 1075 1 |025]| 05 |0.75 0 0 0 025 05 |0.75
C5 05 1075] 1 05 1075 1 0 |025| 05 [025| 05 [075] O 0 0

Table 6. Triangular fuzzy numbers of decision maker 3 for direct relation matrix

Criteria C1 c2 C3 C4 Cs5
Cl1 0 0 0 1025| 05 |075]025| 05 |0.75 0 |025| 05 02505075
C2 0 |025|05 0 0 0 0 02505 [025( 05 |0.75]025]|0.5]0.75
C3 0.75 1 11075 1 1 0 0 0 |0.75 1 1 075 | 1 1
C4 05 1075 1 |025| 05 | 075 0 (025 05 0 0 0 02505075
C5 05 (075 1 0.5 | 0.75 1 0 (025 05 0 |025| 05 0 0 0

Table 7. Triangular fuzzy numbers of decision maker 4 for direct relation matrix

Criteria C1 C2 C3 C4 (65)
Cl 0 0 0 0 0.25 | 0.5 0 0.25 | 0.5 0 025] 05 | 025 05 | 0.75
C2 0 0.25 | 0.5 0 0 0 0 0.25 | 0.5 0.5 | 0.75 1 025 | 05 | 075
C3 0.75 1 1 |0.75 1 1 0 0 0 0.5 | 0.75 1 0.5 | 0.75 1
Cc4 05075 1 |025| 05 [075[{025| 05 |075| O 0 0 [025] 05 |0.75
C5 05075 1 | 05 [0.75 1 0 [025] 05 (025]| 05 (075| 0 0 0
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Table 8. Triangular fuzzy numbers of decision maker 5 for direct relation matrix

Criteria C1 c2 c3 Cc4 Cs
Cl1 0 0 0 05 | 075 [ 1| 025 ]| 05 | 0.75 0 025 | 05 0 025 | 05
C2 0 025 | 0.5 0 0 0 0 025 | 05 05 | 0.75 1 025 [ 05 | 075
C3 0.75 1 1 0.75 1 1 0 0 0 0.75 1 1 0.75 1 1
C4 05 | 075 1 05 | 075 [ 1| 05 | 075 1 0 0 0 0.5 | 075 1
G5 0.75 1 1 05 | 075 |1 0 025 | 05 0 025 | 0.5 0 0 0

Converting fuzzy data into crisp scores deffuzzification method is applied
to convert the triangular fuzzy numbers fu = (lm’ m,, um) ,j=1,...,J, the crisp
value of the i-th criterion is determined by the equations (13)-(21). In this
process, firstly, the values of X xmj,and X, have been calculated by the
equations (13)-(17) as seen in Table 33.

Secondly, the values of x? and z* have been computed with the formulas

(18) and (19). The details are shown in Table 34.
After that, the values of x;f”‘”’ have been calculated by the equation (20).

Table 35 demonstrate the crisp results.

At the final step of the defuzzification process, the values of f,-j have been
employed by the formula (21) to construct the defuzzified total relation matrix.
Table 36 show the defuzzified total relation matrix results.

Impact and relationship map is represented by computing the values of

(Dl. + Rl. )dcf and (Di - R{ )dcf. The values and weighting results are seen in

Table 37.

According to the final results, C3 is the most influencing factor while
C1 is the most influenced criteria among the monetary policy instruments.
However, C3 is the most important factor as C1 has the weakest importance
in the criteria set.

RANKING THE MONETARY POLICIES OF E7 ECONOMIES

Central bank performances in the E7 economies are analyzed by considering
fuzzy TOPSIS and fuzzy VIKOR comparatively. For this aim, the averaged
values of decision makers are used for the fuzzy decision matrix with the
equation (22) (Dinger and Hacioglu, 2015; Dinger et al., 2013; Dinger and
Hacioglu, 2013; Dinger and Goérener, 2011). Table 38 defines the averaged
fuzzy decision matrix.
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Table 10. Fuzzy decision matrix of decision makers for alternative 1

Criteria DM1 DM2 DM3 DM4 DMS5
Cl 25| 5 75| 0| o|l25]0 |25 5| 0| o0 ]25]| 0255
2 25| 5 75| 0| o 25|25 5 |75] 0 |25]| 5 |25] 5|75
c3 s |75l 10255 |75]25| 5 |75]|25| 5 |75]|25| 5 |75
c4 0 |25 s | o | o|25]25|5 |75|25| 5 |75|25| 5 |75
cs 0 |25 s | o |25 5] o0 |25] 5 |25|5 7525|575
Table 11. Fuzzy decision matrix of decision makers for alternative 2
Criteria DM1 DM2 DM3 DM4 DM5
C1 2505|7525 5 75| 5 |75|10| 0 |25]5 |25]|5]75
2 25| 5 |75 0 |25 5 |25 5 |75]|25] 5 |75]|25]| 5 |75
C3 25| 5 |75|25]| 5 |75] 0 |25 5|0 |25| 5 |25]| 5 |75
c4 25| 5 |75 0 25| 5 |25 5 |75| 0 |25| 5 |25]| 5 |75
cs 25| 5 |75 0 |25 5|0 |25| 5 |25|5 |75]25] 5 |75
Table 12. Fuzzy decision matrix of decision makers for alternative 3
Criteria DM1 DM2 DM3 DM4 DM5
Cl 5 75|10 ]25| 5 75|25 5 |75 5 |75] 1025|575
c2 25| 5 |75]25| 5 |75] 5 |75|10]| 5 |75]10]25| 5 |75
c3 25| 5 |75 5 |75|1w0] 5 |75|10]| 5 |75|10]25]| 5 |75
c4 25| 5 |75 5 |75l 10255 |75]|25]| 5 |75]25]| 5 |75
cs 25| s 75|25 5 | 75|25 5 |75|25| 5 |75|25]| 5 |75
Table 13. Fuzzy decision matrix of decision makers for alternative 4
Criteria DM1 DM2 DM3 DM4 DM5
Cl s 175|105 75105 |75|10]|75|10|10]|5|75]T10
2 s 750105 [75]10]25]| 5 |75|25|5 |75|5 |75] 10
c3 25| 5 |75 25| 5 |75]25] 5 |75 5 |75|10|25|5 |75
c4 s 75010255 |75|25] 5 75| 5 |75|10] 5 [75]10
cs 25| 5 75|25 5 |75|25] 5 |75 5 |75|10] 5 |75]10
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Criteria DM1 DM2 DM3 DM4 DM5
Cl s 75|10 5 |75|1w0]25| 5 |75]25| 5 |75]|25]| 5 |75
c2 25| 5 |75 5 |75 10|25] 5 |75 5 |75|10]25] 5 |75
c3 s 75|10 |25 5 |75 5 |75|10] 5 |75|10]| 5 |75]10
c4 25| 5 |75|25) 5 |75 5 |75| 10| 5 |75|10]25] 5|75
cs 25 5 |75|25) 5 |75 5 |75|10|25| 5 |75]25| 5 |75

Table 15. Fuzzy decision matrix of decision makers for alternative 6

Criteria DM1 DM2 DM3 DM4 DMS5
C1 s 75|10 5 |75|10 25| 5 |75|25| 5 |715|25| 5 |75
2 25| s |75 s 75|10 25| 5 |75| s |75 10|25 5 |75
C3 25| s |75 s 751w 25| 5 |75 5 |75|1w0]| 5 [75] 10
c4 s 75|10 |25| 5 |75 5 |75|10|25| 5 |75|25| 5 |75
cs 25| 5 |75|25| s |75 s |75|10| s |75|10|25| 5 |75

Table 16. Fuzzy decision matrix of decision makers for alternative 7

Criteria DM1 DM2 DM3 DM4 DMS5
cl 0255|0255 |0 |25|5 (25| 5 |75]|25]| 5 |75
2 250 5 7525 5 |75]|25| 5 |75|25| 5 |75]|25]| 5 |75
c3 s |75010] 0 |25|5 |25|5 |75|25| 5 |75]25]| 5 |75
C4 250 s 75255 |75 0|25 s | o |25] 5 |25] 5 |75
cs 250 5 75255 |75 0|25 s |o|25] 5|0 25]Ss

Ranking the Alternatives With Fuzzy TOPSIS

Initially, fuzzy decision matrix has been normalized. In first step of the
normalized process, the values of c” have been computed by the formula

(23), secondly, the values of T have been calculated with the formula (24)

to construct the normalized values. The results are seen in Tables 39 and 40
respectively.

The weights of the criteria with fuzzy DEMATEL have been multiplied with
the normalized values and weighted normalized matrix has been constructed
as seen in Table 41.
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Table 19. Normalized direct-relation fuzzy matrix (xl)
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c1 c2 c3 c4 cs
ct 0.000 0.038 0.050 0.000 0.025
c2 0.000 0.000 0.013 0.113 0.063
C3 0.188 0.188 0.000 0.175 0.163
c4 0.138 0.088 0.063 0.000 0.075
s 0.138 0.125 0.000 0.025 0.000
Table 20. Normalized direct-relation fuzzy matrix (xm)
c1 c2 c3 c4 cs
cl 0.000 0.100 0.113 0.063 0.088
c2 0.063 0.000 0.075 0.175 0.125
C3 0250 0250 0.000 0238 0225
c4 0.200 0.150 0.125 0.000 0.138
cs 0.200 0.188 0.063 0.088 0.000
Table 21. Normalized direct-relation fuzzy matrix (xu)
c1 c2 c3 c4 cs
1 0.000 0.163 0.175 0.125 0.150
c2 0.125 0.000 0.138 0.238 0.188
C3 0.250 0.250 0.000 0.250 0.250
c4 0.250 0213 0.188 0.000 0.200
cs 0250 0250 0.125 0.150 0.000
Table 22. Identity matrix (I)
c1 c2 c3 c4 cs
cl 1 0 0 0 0
c2 0 1 0 0 0
C3 0 0 1 0 0
C4 0 0 0 1 0
Cs 0 0 0 0 1
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Table 23. Difference matrix (I-xl)

c1 c2 c3 c4 cs
cl 1.000 -0.038 -0.050 0.000 -0.025
c2 0.000 1.000 -0.013 -0.113 -0.063
c3 -0.188 -0.188 1.000 0.175 -0.163
c4 -0.138 -0.088 -0.063 1.000 -0.075
cs -0.138 -0.125 0.000 -0.025 1.000
Table 24. Difference matrix (I-xm)
c1 C2 c3 c4 cs
cl 1.000 -0.100 -0.113 -0.063 -0.088
c2 -0.063 1.000 -0.075 -0.175 -0.125
c3 -0.250 -0.250 1.000 -0.238 -0.225
c4 -0.200 -0.150 -0.125 1.000 -0.138
cs -0.200 -0.188 -0.063 -0.088 1.000
Table 25. Difference matrix (I-xu)
c1 2 c3 c4 cs
cl 1.000 -0.163 -0.175 -0.125 -0.150
c2 -0.125 1.000 -0.138 -0.238 -0.188
c3 -0.250 -0.250 1.000 -0.250 -0.250
c4 -0.250 -0.213 -0.188 1.000 -0.200
cs -0.250 -0.250 -0.125 -0.150 1.000
Table 26. Inverse matrix of (1-xl)
c1 c2 c3 c4 cs
cl 1.017 0.054 0.053 0.016 0.039
c2 0.031 1.026 0.022 0.121 0.078
c3 0.250 0.247 1.029 0.213 0.205
c4 0.169 0.123 0.074 1.029 0.101
cs 0.148 0.139 0.012 0.043 1.018
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Table 27. Inverse matrix of (I-xm)

C1 c2 C3 C4 Cs
C1 1.129 0.217 0.176 0.167 0.188
C2 0.213 1.146 0.159 0.272 0.235
C3 0.496 0.488 1.173 0.432 0.428
C4 0.365 0.320 0.227 1.157 0.282
C5 0.328 0.317 0.158 0.213 1.133

Table 28. Inverse matrix of (I-xu)

C1 C2 C3 C4 C5
Cl1 1.501 0.644 0.530 0.562 0.591
Cc2 0.670 1.558 0.544 0.690 0.667
C3 0.954 0.957 1.574 0.873 0.891
C4 0.855 0.830 0.656 1.583 0.764
C5 0.790 0.795 0.564 0.659 1.540

Table 29. Total influence matrix for xl

C1 c2 C3 C4 Cs
Cl1 0.017 0.054 0.053 0.016 0.039
Cc2 0.031 0.026 0.022 0.121 0.078
C3 0.250 0.247 0.029 0.213 0.205
C4 0.169 0.123 0.074 0.029 0.101
C5 0.148 0.139 0.012 0.043 0.018

Table 30. Total influence matrix for xm

C1 c2 C3 C4 Cs
C1 0.129 0.217 0.176 0.167 0.188
C2 0.213 0.146 0.159 0.272 0.235
C3 0.496 0.488 0.173 0.432 0.428
C4 0.365 0.320 0.227 0.157 0.282
C5 0.328 0.317 0.158 0.213 0.133
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Table 31. Total influence matrix for xu

C1 c2 C3 C4 Cs
C1 0.501 0.644 0.530 0.562 0.591
C2 0.670 0.558 0.544 0.690 0.667
C3 0.954 0.957 0.574 0.873 0.891
C4 0.855 0.830 0.656 0.583 0.764
C5 0.790 0.795 0.564 0.659 0.540

The closeness coefficient values of each alternatives have been calculated
by the formulas (25)-(28). Ranking results have been provided by considering
the values of closeness coefficient in the decreasing order. Table 42 shows
the performance results of the alternatives.

In Table 42, A4 has the best performance in the E7 economies while A1l
has the worst performance in the efficiency of monetary policy instruments
among the countries.

Ranking the Alternatives With Fuzzy VIKOR

The fuzzy best value f? and fuzzy worst value f}‘ of each criterion have been

computed by the formula (30). The results are shown in Table 43.

The values of Si, Ri, and Qi have been calculated to rank the alternatives
with the equations (31)-(33). Results of this process are demonstrated on
Table 44.

Several values of v have been used between 1 and O for the weight of
strategy of maximum group utility such as consensus, veto, and stability.
Table 45 presents the results by the different values of v.

The ranking results with the values of v that are higher than 0.5 are close to
the ranking results of fuzzy TOPSIS. This is a clear evidence that the results
of comparative analysis are coherent and stable for the weight of strategy of
maximum group utility.

CONCLUSION

This analysis aims to measure the effectiveness of the central banks under
fuzzy logic. Within this framework, five different monetary policy instruments
(required reserve ratio, rediscount rate, open market operations, standing

145

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



Analysis Results for the Effectiveness of Monetary Policies With Fuzzy Logic

90 | SSI0 | L000 | 280 | LSTO | O0V00 | SOLO | LSI0 | 0000 | 000 | 06€0 | TOUO | ¥660 | SO¥O | vLIO | €D
1630 | 90€0 | 1800 | 190 | SST0 | 0000 | 6SL0 | OWTO | ¥S00 | 60 | TSEO | €110 | 0000 | 90¥0 | OLIO | O
6260 | 0S¥0 | 0610 | 0160 | SEFO | 8610 | L850 | 9SI0 | 0000 | 0007 | S6¥0 | SETO | L660 | €0SO | 6€T0 | €
960 | 61€0 | €800 | 0000 | PLEO | 6VI0 | T8O | ¥OTO | 0000 | €080 | S8I0 | S000 | 060 | $8TO | 100 | €
9160 | ¥LTO | 9500 | 6980 | OVTO | 0000 | 0T80 | ¥STO | 8S00 | 000T | 0ZEO | 1900 | €L0 | 6LI0 | 000 | IO
ow T iy [ i iy e T iy [ i iy e T D™
" pup x x Jo sanpa ayJ c¢ 21qn]
0vS0 | €610 | 8100 | 6590 | €1TO | €00 | $950 | 8SI0 | TIO0 | S6L0 | LIEO | 6€10 | 060 | 8z€0 | S$¥I0 | €D
pOL0 | T8TO | 1010 | €850 | LSIO | 6200 | 9590 | LtgO | LOO | O8O | 0TE0 | €TI0 | S$80 | S9E0 | 6910 | ¥D
1630 | stv0 | S0TO | €80 | TeW0 | €1TO | LSO | €10 | 6200 | LS60 | 880 | L¥CO | ¥S60 | 96v0 | 0STO | €D
990 | S€TO | 8L0O | 0690 | TLTO | 1TIO | ¥SO | 6SI0 | 200 | 8§S0 | O¥I0 | 9200 | 090 | €1TO | €00 | €
1650 | 8810 | 6£00 | 2950 | LOT0 | 9100 | 0€50 | 910 | €500 | ¥90 | LIZO | ¥S00 | 1050 | 6210 | LIOO | 1D
) ) ) ) 10

xrgpwt £22nf uonyvjal-Ipjog 7€ |qu

146

use subject to https://ww.ebsco. conlterns-of-use

printed on 2/8/2023 11:37 AMvia . Al

EBSCChost



Analysis Results for the Effectiveness of Monetary Policies With Fuzzy Logic

Table 34. The values of xi.s and x;s

x? x’ x¥ x” z® z” x z’ x? x’
J J J J J J J J J J
cl 0.152 | 0485 | 0254 | 0595 | 0213 | 0524 | 0194 | 0534 | 0222 | 0.558
2 | 0225 | 0576 | 0.157 | 0496 | 0170 | 0496 | 0305 | 0.615 | 0258 | 0.586
c3 0398 | 0667 | 0393 | 0664 | 0135 | 0410 | 0352 | 0617 | 0347 | 0620
Cc4 | 0329 | 0628 | 0284 | 0600 | 0202 | 0500 | 0.134 | 0442 | 0251 | 0.562
cs 0329 | 0625 | 0317 | 0621 | 0157 | 0464 | 0211 | 0527 | 0.135 | 0444
Table 35. The values of z;m”
c1 0273 0.406 0337 0329 0362
C2 0374 0.283 0292 0451 0.403
c3 0.540 0.535 0223 0.481 0.480
c4 0473 0428 0317 0.239 0.385
cs 0472 0.462 0.267 0337 0.240
Table 36. The values of f,
ij
c1 0.188 0271 0228 0223 0.243
c2 0272 0211 0217 0323 0.291
c3 0530 0.525 0236 0475 0474
c4 0.420 0383 0.291 0226 0347
cs 0381 0373 0.220 0276 0.200
Table 37. Defuzzified total relation matrix and weights
~ - \def = ~ \def
c1 C2 c3 c4 cs (Di + Ri) (Di — R,-) Weights
Cl | 018 | 0271 | 0228 | 0223 | 0243 2.942 -0.638 0.188
c2 | 0272 | o211 | 0217 | 0323 | 0291 3.076 -0.449 0.197
C3 | 0530 | 0525 | 023 | 0475 | 0474 3.431 1.048 0219
C4 | 0420 | 0383 | 0291 | 0226 | 0347 3.189 0.143 0.204
cs | 0381 | 0373 | 0220 | 0276 | 0.200 3.005 -0.104 0.192
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Table 38. Averaged fuzzy decision matrix

C1 c2 C3 Cc4 Cs
Al | 0.50 | 2.00 | 450 | 1.50 | 3.50 | 6.00 | 3.00 | 5.50 | 8.00 | 1.50 | 3.50 | 6.00 | 1.00 | 3.50 | 6.00

A2 [ 250 | 500 | 7.50 | 2.00 | 450 | 7.00 | 1.50 | 4.00 [ 6.50 | 1.50 | 4.00 | 6.50 | 1.50 | 4.00 | 6.50

A3 | 3.50 | 6.00 | 8.50 | 3.50 | 6.00 | 8.50 | 4.00 | 6.50 [ 9.00 | 3.00 | 5.50 | 8.00 | 2.50 | 5.00 | 7.50

A4 | 5.50 | 8.00 | 10.00 | 4.00 | 6.50 | 9.00 | 3.00 | 5.50 | 8.00 | 4.00 | 6.50 | 9.00 | 3.50 | 6.00 | 8.50

A5 | 3.50 | 6.00 | 850 | 3.50 | 6.00 | 8.50 [ 4.50 | 7.00 [ 9.50 | 3.50 | 6.00 | 8.50 | 3.00 | 5.50 | 8.00

A6 | 3.50 | 6.00 | 8.50 | 3.50 | 6.00 | 8.50 | 4.00 | 6.50 | 9.00 | 3.50 | 6.00 | 8.50 | 3.50 | 6.00 | 8.50

A7 | 1.00 | 3.50 | 6.00 | 250 | 5.00 | 7.50 | 2.50 | 5.00 | 7.50 | 1.50 | 4.00 | 6.50 | 1.00 | 3.50 | 6.00

Table 39. The values of c;j

Al 20.25 36.00 64.00 36.00 36.00
A2 56.25 49.00 42.25 42.25 42.25
A3 72.25 72.25 81.00 64.00 56.25
A4 100.00 81.00 64.00 81.00 72.25
A5 72.25 72.25 90.25 72.25 64.00
A6 72.25 72.25 81.00 72.25 72.25
A7 36.00 56.25 56.25 42.25 36.00
Total 20.72 20.95 21.88 20.25 19.47

Table 40. Normalized fuzzy decision matrix

C1 Cc2 C3 C4 Cs5

Al | 0.02 | 0.10 | 0.22 | 0.07 | 0.17 | 0.29 | 0.14 | 0.25 | 0.37 | 0.07 | 0.17 | 0.30 | 0.05 | 0.18 | 0.31

A2 | 0.12 | 0.24 | 0.36 | 0.10 | 0.21 | 0.33 | 0.07 | 0.18 | 0.30 | 0.07 | 0.20 | 0.32 | 0.08 | 0.21 | 0.33

A3 017 | 029 | 041 | 0.17 | 0.29 | 0.41 | 0.18 | 0.30 | 0.41 | 0.15 | 0.27 | 0.40 | 0.13 | 0.26 | 0.39

A4 027 | 039|048 | 0.19 | 031 | 043 | 0.14 | 0.25 | 0.37 | 0.20 | 0.32 | 0.44 | 0.18 | 0.31 | 0.44

A5 (017 { 029 | 041 | 0.17 | 0.29 | 041 | 0.21 | 0.32 | 043 | 0.17 | 0.30 | 0.42 | 0.15 | 0.28 | 0.41

A6 | 017 [ 029 | 041 | 0.17 | 0.29 | 0.41 | 0.18 | 0.30 | 0.41 | 0.17 | 0.30 | 0.42 | 0.18 | 0.31 | 0.44

A7 0.05| 017 | 029 | 0.12 | 0.24 | 0.36 | 0.11 | 0.23 | 0.34 | 0.07 | 0.20 | 0.32 | 0.05 | 0.18 | 0.31
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Table 41. Weighted normalized fuzzy decision matrix

c1 C2 c3 c4 cs
Al | 000 | 0.02 | 0.04 | 0.01 | 0.03 | 0.06 | 0.03 | 0.06 | 0.08 | 0.02 | 0.04 | 0.06 | 0.01 | 0.03 | 0.06
A2 | 0.02 | 0.05 | 007 | 0.02 | 0.04 | 0.07 | 0.02 | 0.04 | 0.07 | 0.02 | 0.04 | 0.07 | 0.01 | 0.04 | 0.06
A3 | 003 | 005 | 008 | 0.03 | 0.06 | 0.08 | 0.04 | 0.07 | 0.09 | 0.03 | 0.06 | 0.08 | 0.02 | 0.05 | 0.07
A4 | 005 | 0.07 | 0.09 | 0.04 | 0.06 | 0.08 | 0.03 | 0.06 | 0.08 | 0.04 | 0.07 | 0.09 | 0.03 | 0.06 | 0.08
A5 | 0.03 | 0.05 | 0.08 | 0.03 | 0.06 | 0.08 | 0.05 | 0.07 | 0.10 | 0.04 | 0.06 | 0.09 | 0.03 | 0.05 | 0.08
A6 | 0.03 | 0.05| 0.08 | 0.03 | 0.06 | 0.08 | 0.04 | 0.07 | 0.09 | 0.04 | 0.06 | 0.09 | 0.03 | 0.06 | 0.08
A7 | 001 | 003 | 005|002 | 0.05 | 0.07 | 0.03 | 0.05 | 0.08 | 0.02 | 0.04 | 0.07 | 0.01 | 0.03 | 0.06
Table 42. The values of closeness coefficient and ranking results
D. D~ Cc, Ranking
Al 4819 0.205 0.041 7
A2 4794 0.230 0.046 5
A3 4720 0.298 0.059 4
A4 4.689 0.327 0.065 1
A5 4705 0312 0.062 2
A6 4705 0312 0.062 3
A7 4797 0.227 0.045 6
Table 43. The fuzzy best and worst value
5 5;
cl 5.50 8.00 10.00 0.50 2.00 450
c2 4.00 6.50 9.00 1.50 3.50 6.00
c3 4.50 7.00 9.50 1.50 4.00 6.50
c4 4.00 6.50 9.00 1.50 3.50 6.00
cs 3.50 6.00 8.50 1.00 3.50 6.00
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Table 44. The values of Si, Ri, and Qi (v:0.5)

Alternatives Si Ri Qi Ranking
Al 0.890 0.204 0.950 7
A2 0.792 0.219 0.937 6
A3 0.284 0.078 0.159 4
A4 0.110 0.110 0.148 3
AS 0.173 0.063 0.040 2
A6 0.171 0.063 0.039 1
A7 0.773 0.196 0.851 5

Table 45a. The values of Qi and ranking results by the different values of v

v:0 v:0.1 v:0.2 v:0.3 v:0.4 v:0.5
Qi Ranking Qi Ranking Qi Ranking Qi Ranking Qi Ranking Qi Ranking
0.901 6 0.911 6 0.921 6 0.930 6 0.940 6 0.950 7
1.000 7 0.987 7 0.975 7 0.962 7 0.949 7 0.937 6
0.095 3 0.108 3 0.121 3 0.134 3 0.147 3 0.159 4
0.295 4 0.266 4 0.236 4 0.207 4 0.177 4 0.148 3
0.000 1 0.008 2 0.016 2 0.024 2 0.032 2 0.040 2
0.000 1 0.008 1 0.016 1 0.024 1 0.031 1 0.039 1
0.852 5 0.852 5 0.852 5 0.852 5 0.851 5 0.851 5

Table 45b. The values of Qi and ranking results by the different values of v

v:0.6 v:0.7 v:0.8 v:0.9 v:l
Qi Ranking Qi Ranking Qi Ranking Qi Ranking Qi Ranking
0.960 7 0.970 7 0.980 7 0.990 7 1.000 7
0.924 6 0.911 6 0.899 6 0.886 6 0.873 6
0.172 4 0.185 4 0.198 4 0.210 4 0.223 4
0.118 3 0.089 3 0.059 1 0.030 1 - 1
0.048 2 0.057 2 0.065 3 0.073 3 0.081 3
0.047 1 0.055 1 0.063 2 0.071 2 0.078 2
0.851 5 0.851 5 0.851 5 0.850 5 0.850 5
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facilities and asset purchase program) are defined as the criteria. Additionally,
E7 countries are selected as the alternatives. Moreover, fuzzy DEMATEL
methodology is taken into consideration to weight the criteria according to their
importance. Similarly, fuzzy TOPSIS and fuzzy VIKOR approaches are used
in order to rank the alternatives related to the monetary policy effectiveness.

According to the results of fuzzy DEMATEL approach, it is determined
that open market operations (C3) is the most influencing factor. On the other
side, itis also concluded that required reserve ratio (C1) is the mostinfluenced
criteriaamong the monetary policy instruments. The results explain that when
central banks implement an active monetary policy, such as open market
operations, it affects other monetary policies as well. On the other hand, the
passive monetary policy is influenced by other monetary policy instruments.

In addition to them, it is also defined that open market operations (C3) is
the most important criterion. Nevertheless, required reserve ratio (C1) has
the lowest significance. The findings show that central banks should prefer
to implement active monetary policy instruments. With the help of this issue,
it can be much easier to influence the market. Otherwise, changing required
reserve ratio does not have any powerful impact on the market. Because
emerging economies can face volatility in the market, central banks should
play a very active role in order to solve the problems in the market. In this
circumstance, they should prefer open market operations instead of required
reserve ratio.

According to the results of fuzzy TOPSIS methods, it is defined that
Indonesia (A4) has the best performance in the E7 economies. Similar to this
company, Mexico (A5)is the second most successful company with respect to
the effectiveness of the central bank policies. On the other side, Brazil (A1)
takes place on the last rank. Parallel to this aspect, the ranking results of fuzzy
VIKOR with the values of v that are higher than 0.5 are close to the ranking
results of fuzzy TOPSIS. This condition gives information that the results
of comparative analysis are coherent and stable for the weight of strategy of
maximum group utility. While looking at these results, it is recommended
that countries that takes place on the last ranks should implement more active
monetary policies, such as open market operations. Therefore, it can be much
easier to increase the effectiveness of monetary policies.
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Chapter 7

Analysis Results for the
Effectiveness of Monetary
Policies With Cointegration

and Causality Analyses

ABSTRACT

The aim of this chapter is to examine the effectiveness of the monetary policies
in E7 economies. For this purpose, two different variables are selected, which
are central bank interest rate and inflation rate. These variables are tested
withthe help of Kao panel cointegration analysis, Pedroni panel cointegration
analysis, and Dumitrescu Hurlin panel causality analysis. Additionally,
monthly data of these variables for the periods between 1996:01-2019:02
is used in the analysis process. The findings show that there is a long-term
relationship between interest rate and inflation rate for E7 economies. This
situation gives information that monetary policies are used effectively in these
countries. On the other side, for all three different lags, it is concluded that
interest is the main cause of the inflation rate. This situation gives information
that interest rate decisions of the central banks in E7 economies are very
successful to control the inflation rate.

DOI: 10.4018/978-1-7998-1643-0.ch007

Copyright © 2020, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



Analysis Results for the Effectiveness of Monetary Policies With Cointegration

PEDRONI PANEL COINTEGRATION ANALYSIS

Cointegration analysis aims to identify long term relationship between the
variables. Therefore, the main purpose of this methodology in comparison
with the similar approaches is that it can be used for panel data (Eti and Inel,
2016). There are 7 different tests in the process of Pedroni panel cointegration
analysis that are Panel v-Statistic, Panel rho-Statistic, Panel PP-Statistic,
Panel ADF-Statistic, Group rho-Statistic, Group PP-Statistic and Group
ADF-Statistic. The system provides probability values for each of these
tests. On the other side, if the probability value is lower than 0.05, it means
that the test is significant. In order to have a long-term relationship between
the variables, at least four of them should be significant (Pedroni, 2004).
This method was widely preferred in the literature. Some recent studies are

illustrated on Table 1.

Table 1. Studies related to Pedroni panel cointegration analysis

Author

Subject

Nguyen & Kakinaka (2019)

renewable energy consumption

Jager & Schmidt (2016)

political economy of public investment

Hassler & Hosseinkouchack (2016)

in the presence of linear time trends

Liu et al. (2016)

economic growth and carbon dioxide emissions

Wang et al. (2016)

urbanization, energy use and carbon emissions

Lu (2017)

energy consumption and economic growth

Balcioglu (2016)

foreign aid and economic growth

Saeed & Hassan (2018)

liquidity and stock returns

Lietal. (2018)

economic development and energy factors

Kirikkaleli et al. (2018)

internet, electricity consumption and economic growth

Karanfil & Li (2015)

electricity consumption and economic growth

Ozcan & Ozturk (2019)

renewable energy consumption-economic growth

Salahuddin et al. (2016)

internet usage and economic growth

Khan & Abbas (2016)

electricity demand in Pakistan

Wang et al. (2015)

urban development intensity and carbon dioxide emissions

Saidi & Mbarek (2016)

nuclear energy and economic growth

Saleh et al. (2015)

the impact of tourism on economic growth

Kizilkaya et al. (2016)

foreign direct investments and economic growth

Dong et al. (2017)

impact of natural gas consumption on co2 emissions
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Table 1. Continued

Author

Subject

Hassan (2018)

long run energy demand

Sharif et al. (2019)

renewable and nonrenewable energy consumption

Saridakis et al. (2016)

self-employment and unemployment

Afolabi et al. (2016)

openness and regional trade

Jin & Kim (2018)

mitigating carbon emissions

Dogan & Inglesi-Lotz (2017)

the effects of real income on carbon emissions

Abdlaziz et al. (2018)

the effect of oil price on agriculture sector

Abdullah et al. (2017)

health care in Asian countries

Ali et al. (2018)

biomass energy consumption and economic growth

Pradhan et al. (2018)

information communication technology infrastructure and economic
growth

Isik & Shahbaz (2015) energy consumption and economic growth
Tugcu (2018) energy growth
Ladu & Meleddu (2016) wage and inflation relationship

Osman et al. (2016)

electricity consumption and economic growth

Rasoulinezhad & Kang (2016)

South Korea’s trade with OPEC member countries

Mahmoodi (2017)

economic growth and renewable energy

Jayaraman et al. (2018)

financial sector development

Appiah et al. (2019)

energy use and carbon emissions

Shafighi et al. (2016)

financial integration

Li & Zhou (2019)

the impacts of demographic structure on co2 emissions

Neuts (2019)

tourism and urban economic growth

Ali et al. (2018)

bank stock prices

Afolabi et al. (2017)

regional integration and trade effect

Ibhagui (2019)

long-run monetary model

Rahnama et al. (2019)

tourism and equality in income distribution

Loganathan et al. (2017)

taxation, growth and the stock traded nexus

Pradhan et al. (2018)

innovation and financial development

Vidyarthi (2015)

energy consumption and growth

Nasre Esfahani & Rasoulinezhad
(2015)

new co2 emitters in the future

Nasreen & Anwar (2018)

financial stability and economic development

Alsaleh & Abdul-Rahim (2018)

bioenergy industry and the growth of the energy sector

Rasoulinezhad & Saboori (2018)

renewable and non-renewable energy consumption

Rahman & Mustafa (2017)

financial deepening and stock market returns
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KAO PANEL COINTEGRATION ANALYSIS

Similar to Pedroni panel cointegration analysis, Kao cointegration analysis
also aims to understand whether there is a long-term relationship between the
variables. This approach is also suitable for panel data analysis. On the other
hand, there is only one test in this methodology (Ersin, 2018). Therefore,
if the probability value of this test is lower than 0.05, it means that the test
is significant (Kao and Chiang, 2001). Some recent studies related to Kao
panel cointegration analysis are given on Table 2.

Table 2. Studies related to Kao panel cointegration analysis

Author Subject
Abidin et al. (2015) trade relationship between Malaysia and the OIC member countries
Rodriguez Garcia et al. (2018) agricultural intensification and land use change
Mosikari et al. (2016) manufactured exports and economic growth
Egbetunde & Akinlo (2015) financial globalization and economic growth
Moutinho et al. (2018) the environment—growth dilemma
Hartani et al. (2015) female labor force participation
Wang et al. (2017) the impacts of population-related factors on CO, emissions
Inglesi-Lotz & Dogan (2018) renewable versus non-renewable energy
Rahman & Grewal (2017) foreign direct investment and international trade
Carreras et al. (2018) macroprudential tools
Kais & Mounir (2017) nuclear energy and economic development
Razak et al. (2017) determinants of environmental quality
Wang et al. (2019) the influencing factors on carbon emission
Tiba & Frikha (2018) analysis of African economy
Liu et al. (2016) the impact of foreign direct investment on total factor productivity
Aye & Edoja (2017) effect of economic growth on carbon emission
Abimelech Paye Gbatu et al. (2018) carbon emissions
Guy (2018) forecast of electricity demand
Baiardi et al. (2015) the price and income elasticities
Zaman et al. (2016) energy consumption, environment, health and wealth
Dogan & Seker (2016) renewable and non-renewable energy, trade
Gbatu et al. (2018) carbon emissions
Popescu et al. (2018) determinants of the energy paradigm changes
Arun & Yildirim (2017) effects of foreign direct investment on intellectual property
Sayari et al. (2018) components of economic growth

continues on following page
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Table 2. Continued

Author

Subject

Zhang & Zhou (2016)

foreign direct investment and carbon emissions

Song & Mi (2016)

regional economic growth

Narayan & Rehman (2018)

portfolio diversification opportunities

Arshad et al. (2018)

macroeconomic determinants

Mahmoodi & Mahmoodi (2018)

environmental quality and renewable energy

Andrea (2015)

monetary exchange rate models

Al-Mulali et al. (2015)

the influence of economic growth on pollution

Anastasiou et al. (2019)

nonperforming loans in the euro area

Ali et al. (2019)

road traffic fatalities

Andrei et al. (2017)

the determinants of the energy paradigm

Albaity & Mustafa (2018)

macroeconomic determinants of oil price

Ketenci (2016)

literature review

Sezer & Abasiz (2016)

the effect of technology on economic improvement

Siddiqui & Rehman (2017)

the human capital and economic growth nexus

Ssali et al. (2019)

environmental pollution and economic growth

Kapingura (2018)

domestic investment and savings

Rehman et al. (2019)

commonalities of equity market fundamentals

DUMITRESCU HURLIN PANEL CAUSALITY ANALYSIS

Dumitrescu Hurlin panel causality test is used to see whether there is causal
relationship between the variables. It is an advanced form of Granger
causality analysis. The main benefit of this method is that it is appropriate
for panel data (Dumitrescu and Hurlin, 2012; Ersin and Ergeg, 2018; Erge¢
and Ersin, 2019). Some recent studies which considered Dumitrescu Hurlin
panel causality test are demonstrated on Table 3.

GENERAL INFORMATION ABOUT THE ANALYSIS

In this study, effectiveness of the monetary policies in E7 economies is
examined with the help of Kao panel cointegration analysis, Pedroni panel
cointegration analysis and Dumitrescu Hurlin panel causality analysis. Because
of using these cointegration and causality tests, it is necessary to consider the
stationary variables. Therefore, before making these analyses, panel unit root
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Table 3. Studies related to Dumitrescu Hurlin panel causality analysis

Author

Subject

Ng et al. (2019)

the impact of electricity production

Dogan & Aslan (2017)

energy consumption and tourism

Yiiksel (2017)

research and development expenses

Aydin & Malcioglu (2016)

financial development and economic growth

Furuoka (2017)

renewable electricity consumption

Dogan et al. (2016)

agricultural electricity consumption

Lau et al. (2018)

nuclear energy clean

Tuna et al. (2017)

oil and stock prices

Zaman et al. (2017)

tourism transportation expenditures

Dinger et al. (2017)

energy consumption and economic growth

Rahimi & Rad (2017)

internet usage, electricity consumption and economic growth

Aydin (2019) renewable and non-renewable electricity consumption
Magazzino (2018) fiscal sustainability
Ayad (2019) current account balance

Adali & Yiiksel (2017)

foreign direct investments and economic improvement

Kilic (2015)

effects of globalization on economic growth

Lopez & Weber (2018)

literature review

Dinger et al. (2018)

non-performing loans

Rahim et al. (2018)

electric consumption and economic growth

Mansour et al. (2017)

foreign direct investment

Dinger et al. (2019)

research and development and technology investments

Huang et al. (2018)

oil prices and tourist arrivals

Aderemi et al. (2018)

foreign direct investment and economic growth

Evans (2019)

internet and democracy

Lv (2019)

the effects of tourism on regional inequality

Tunay et al. (2015)

interaction between internet banking and bank performance

Akram & Rath (2019)

fiscal synchronization

Dinger et al. (2019)

Islamic stock development

Dogan et al. (2017)

the impacts of energy consumption

Bhat et al. (2018)

state domestic product

Miljkovic et al. (2018)

the impact on mortality arising from climate change

Yu (2016)

examining inflation problem

Dinger et al. (2019)

effects of demographic characteristics on business success

Dinger et al. (2018)

conflict risk and defense expenses

Zaman et al. (2016)

tourism development and energy consumption
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Table 3. Continued

Author Subject
Dinger et al. (2019) income inequality and nonperforming loans.
Gorus & Aslan (2019) impacts of economic indicators on environmental degradation
Tunay et al. (2018) international insurance industry and systemic risk
Zaghdoudi (2017) electricity consumption and economic growth
Bildirici (2018) impact of military on biofuels consumption
Haseeb et al. (2019) environmental quality
Ndlovu et al. (2018) the impact macroeconomic variables on stock returns
Can & Gozgor (2018) revisiting the tourism-growth nexus
Moreira (2019) inflation and real exchange rate
Sekmen & Gokirmak (2018) internet use and economic development
Maroof et al. (2018) determinants of industrial development
Tabassum & Alam (2018) trade openness and size of city
Akhtar et al. (2016) financial development, energy consumption and trade openness nexus
Bayramoglu & Oztiirk (2018) triple deficit hypotheses in developing economies
Yiiksel & Oktar (2017) Okun’s law
Dinger and Yiiksel (2018) health expenditure and economic growth

tests are performed for these variables. Hence, in this section, firstly, data and
scope are defined. After that, panel unit root test results are given. Finally,
Kao panel cointegration analysis, Pedroni panel cointegration analysis and
Dumitrescu Hurlin panel causality analysis results are presented. The details
of this process are demonstrated in the following subtitles.

DATA AND SCOPE

Inthis analysis, itis aimed to understand whether central banks of E7 economies
are successful to implement monetary policies. Therefore, in order to reach
this objective, two different variables are selected which are central bank
interest rate and inflation rate. Additionally, montly data of these variables for
the periods between 1996:01-2019:02 is taken into consideration. Moreover,
Kao panel cointegration analysis, Pedroni panel cointegration analysis and
Dumitrescu Hurlin panel causality analysis are performed so as to reach this
objective. Before implementing these tests, panel unit root tests are performed
to see whether these variables are stationary or not.
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RESULTS OF PANEL UNIT ROOT TESTS

In the analysis process, firstly, stationary analysis is performed for the variables.
Within this framework, five different panel unit root analysis techniques are
considered. The unit root test results for the inflation is given on Table 4.

Table 4 gives information that probability values are lower than 0.05 for
all different panel unit root test results. This situation explains that inflation
is stationary on its level value. Therefore, this variable is used in the analysis
without making any changes. On the other side, Table 5 identifies that panel
unit root test results of the variable on central bank interest rates.

Table 5 shows that probability values for two different tests (Levin, Lin &
Chu, Breitung t-stat) are greater than 0.05. On the other hand, these values
are lower than 0.05 for other three different tests (Im, Pesaran and Shin
W-stat, ADF - Fisher Chi-square, PP - Fisher Chi-square). Therefore, the
first difference of this variable is taken to make it stationary. The new test
results are demonstrated on Table 6.

Table 4. Panel unit root test results for the inflation

Panel unit root test: Summary

Series: INFLATION

Date: 03/20/19 Time: 14:13

Sample: 1996M01 2019M02

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 4

Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic | Prob.** | | Obs

Null: Unit Root (Assumes Common Unit Root Process)

Levin, Lin & Chu t* -3.69703 0.0001 7 1909

Breitung t-stat -2.69277 0.0035 7 1902

Null: Unit Root (Assumes Individual Unit Root Process)

Im, Pesaran and Shin W-stat -6.64265 0.0000 7 1909
ADF - Fisher Chi-square 83.8815 0.0000 7 1909
PP - Fisher Chi-square 102.511 0.0000 7 1937

*#* Probabilities for Fisher tests are computed using an asymptotic Chi-square distribution. All other tests assume asymptotic
normality.

160

printed on 2/8/2023 11:37 AMvia . Al use subject to https://ww.ebsco.conlterns-of-use



Analysis Results for the Effectiveness of Monetary Policies With Cointegration

Table 5. Panel unit root test results for the central bank interest rate

Panel unit root test: Summary

Series: INTEREST

Date: 03/20/19 Time: 14:14

Sample: 1996MO01 2019M02

Exogenous variables: Individual effects, individual linear trends

User-specified lags: 4

Newey-West automatic bandwidth selection and Bartlett kernel

Method Statistic Prob.** | | Obs

Null: Unit Root (Assumes Common Unit Root Process)

Levin, Lin & Chu t* -0.62685 0.2654 7 1909

Breitung t-stat 0.15180 0.5603 7 1902

Null: Unit Root (Assumes Individual Unit Root Process)

Im, Pesaran and Shin W-stat -2.72920 0.0032 7 1909
ADF - Fisher Chi-square 47.3652 0.0000 7 1909
PP - Fisher Chi-square 67.8173 0.0000 7 1937

*#* Probabilities for Fisher tests are computed using an asymptotic Chi-square distribution. All other tests assume asymptotic
normality.

Table 6. Panel unit root test results for the Central Bank interest rate (first difference)

Panel unit root test: Summary

Series: D(INTEREST)

Date: 03/20/19 Time: 14:15

Sample: 1996MO01 2019M02

Exogenous variables: Individual effects

User-specified lags: 4

Newey-West automatic bandwidth selection and Bartlett kernel

Method | Statistic | Prob.** | | Obs

Null: Unit Root (Assumes Common Unit Root Process)

Levin, Lin & Chu t* | -8.54379 | 0.0000 | 7 | 1902
Null: Unit Root (Assumes Individual Unit Root Process)

Im, Pesaran and Shin W-stat -16.8880 0.0000 7 1902

ADF - Fisher Chi-square 293.765 0.0000 7 1902

PP - Fisher Chi-square 848.876 0.0000 7 1930

*#* Probabilities for Fisher tests are computed using an asymptotic Chi- square distribution. All other tests assume asymptotic
normality.

161

EBSCChost - printed on 2/8/2023 11:37 AMvia . All use subject to https://ww.ebsco. conlterns-of-use



Analysis Results for the Effectiveness of Monetary Policies With Cointegration

RESULTS OF KAO PANEL COINTEGRATION TESTS

After making panel unitroot tests, long run relationship between the variables
is evaluated with the help of Kao panel cointegration analysis. The test results
are given on Table 7.

Table 7 gives information about the results of Kao panel cointegration
analysis. Because the probability value (0.0000) is lower than 0.05, it shows
that there is a long run relationship between the variables. It is determined
that monetary policies are used effectively in these countries.

Table 7. Kao panel cointegration analysis results

Kao Residual Cointegration Test

Series: DINT INFLATION

Date: 03/20/19 Time: 14:17

Sample: 1996M01 2019M02

Included observations: 1944

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

t-Statistic Prob.

ADF -18.01150 0.0000

Residual variance 33.17780

HAC variance 3.048026

Augmented Dickey-Fuller Test Equation

Dependent Variable: D(RESID)

Method: Least Squares

Date: 03/20/19 Time: 14:17

Sample (adjusted): 1996M04 2019M02

Included observations: 1923 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

RESID(-1) -1.519193 0.035014 -43.38783 0.0000

D(RESID(-1)) 0.192005 0.021658 8.865133 0.0000

R-squared 0.651558 Mean dependent var 0.000846

Adjusted R-squared 0.651377 S.D. dependent var 5.691966

S.E. of regression 3.360781 Akaike info criterion 5.263264

Sum squared resid 21697.41 Schwarz criterion 5.269048

Log likelihood -5058.628 Hannan-Quinn criter. 5.265392
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RESULTS OF PEDRONI PANEL COINTEGRATION TESTS

In addition to Kao panel cointegration analysis, another test is also performed
by using Pedroni panel cointegration analysis. Analysis results of this test
are demonstrated on Table 8.

Table 8 gives information about the Pedroni panel cointegration analysis.
As it can be seen from this table, there are seven different tests in this
cointegration analysis. It is understood that probability values of all these
tests are lower than 0.05. Therefore, it is concluded that there is long term
relationship between interest rate and inflation rate for E7 economies. Hence,
itis concluded that monetary policies are used effectively in these countries.

Table 8. Pedroni panel cointegration analysis results

Pedroni Residual Cointegration Test

Series: DINT INFLATION

Date: 03/20/19 Time: 14:17

Sample: 1996M01 2019M02

Included observations: 1944

Cross-sections included: 7

Null Hypothesis: No cointegration

Trend assumption: No deterministic trend

User-specified lag length: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Alternative Hypothesis: Common AR Coefs. (within-dimension)

Statistic Prob. Weighted Statistic Prob.
Panel v-Statistic 5.904916 0.0000 2.377600 0.0087
Panel rho-Statistic -147.7635 0.0000 -105.8282 0.0000
Panel PP-Statistic -60.55611 0.0000 -37.19487 0.0000
Panel ADF-Statistic -40.89816 0.0000 -27.52776 0.0000

Alternative Hypothesis: Individual AR Coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic -108.6308 0.0000
Group PP-Statistic -47.24313 0.0000
Group ADF-Statistic -33.49050 0.0000
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RESULTS OF DUMITRESCU HURLIN
PANEL CAUSALITY TESTS

In the last stage of the analysis, Dumitrescu Hurlin panel causality analysis
is performed to understand whether there is a causal relationship between
interest rate and inflation rate. In this framework, three different lags are
taken into consideration in order to reach more appropriate results. Analysis
results for three different lags are given on Table 9-11.

Tables explain that only for lag 1, inflation does not homogeneously
cause interest rate. The main reason is that probability value is greater than
0.05. In addition to this issue, for other lags, it is understood that inflation is
the main cause of the interest rate. On the other side, for all three different
lags, it is concluded that interest is the main cause of the inflation rate. This
situation gives information that interest rate decisions of the central banks in
E7 economies are very successful to control the inflation rate.

Table 9. Dumitrescu Hurlin panel causality analysis results (lag=1)

Pairwise Dumitrescu Hurlin Panel Causality Tests

Date: 03/20/19 Time: 14:18

Sample: 1996M01 2019M02

Lags: 1
. Zbar-
Null Hypothesis W-Stat. Stat. Prob.
INFLATION does not homogeneously cause INTEREST 1.00624 -0.00212 | 0.9983
INTEREST does not homogeneously cause INFLATION 2.94944 3.58663 | 0.0003

Table 10. Dumitrescu Hurlin panel causality analysis results (lag=2)

Pairwise Dumitrescu Hurlin Panel Causality Tests

Date: 03/20/19 Time: 14:18

Sample: 1996MO01 2019M02

Lags: 2
. Zbar-
Null Hypothesis W-Stat. Stat. Prob
INFLATION does not homogeneously cause INTEREST 4.57564 3.33734 | 0.0008
INTEREST does not homogeneously cause INFLATION 5.84570 4.99260 | 6.E-07
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Table 11. Dumitrescu Hurlin panel causality analysis results (lag=3)

Pairwise Dumitrescu Hurlin Panel Causality Tests

Date: 03/20/19 Time: 14:18

Sample: 1996M01 2019M02

Lags: 3
Null Hypothesis W-Stat. Zbar-Stat. Prob.
INFLATION does not homogeneously cause INTEREST 6.19385 3.36769 0.0008
INTEREST does not homogeneously cause INFLATION 8.95641 6.30143 3.E-10
CONCLUSION

In this second analysis, effectiveness of the monetary policies in E7 economies
is examined with the help of Kao panel cointegration analysis, Pedroni panel
cointegration analysis and Dumitrescu Hurlin panel causality analysis. In the
first analysis, fuzzy logic is used whereas econometric models are taken into
consideration in this second analysis. For this purpose, two different variables
are selected which are central bank interest rate and inflation rate. Additionally,
monthly data of these variables for the periods between 1996:01-2019:02 is
used in the analysis process.

According to the Kao panel cointegration analysis results, it is understood
that there is a long run relationship between the variables. Similarly, as a
result of Pedroni panel cointegration analysis, itis concluded that there is long
term relationship between interest rate and inflation rate for E7 economies.
While considering these results, it is determined that monetary policies are
used effectively in these countries.

In addition to these methods, Dumitrescu Hurlin panel causality test is
also considered in the analysis process. It is identified that only for lag 1,
inflation does not homogeneously cause interest rate. The main reason is
that probability value is greater than 0.05. In addition to this issue, for other
lags, it is understood that inflation is the main cause of the interest rate. On
the other side, for all three different lags, it is concluded that interest is the
main cause of the inflation rate. This situation gives information that interest
rate decisions of the central banks in E7 economies are very successful to
control the inflation rate.
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Chapter 8

Analysis Results for the
Independence of the Central
Banks With Fuzzy Logic

ABSTRACT

This chapter aims to measure the independence of the central banks of E7
economies. Forthis purpose, six different criteria are developed by considering
similar studies in the literature. In the analysis process, fuzzy DEMATEL
method is used to weight these criteria. On the other hand, both fuzzy
TOPSIS and fuzzy VIKOR approaches are taken into consideration to rank
E7 economies regarding the central bank independence. The findings show
that preventing giving loan to the government is the most important factor
while participating rate in the financial market has the weakest importance
in the criteria set. It is recommended that central banks in E7 economies
should not give loans to the government since this situation has a negative
influence on the decisions of local and foreign investors. In addition to this
issue, it is also concluded that Indonesia (A4) has the best performance in
the E7 economies while Mexico (AS5) has the worst performance in the central
bank independency among the countries.

GENERAL INFORMATION ABOUT THE ANALYSIS

In this study, independence of the central banks of E7 economies is measured.
For this purpose, 6 different criteria are developed by considering similar studies
in the literature. With respect to the purpose and instrument independence,
participating rate in the financial market (C1) and responsibility for the

DOI: 10.4018/978-1-7998-1643-0.ch008
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monetary stability (C3) are chosen as criteria. In addition to them, rate of
uncommitted representative in the board (C4) and applicability of legal
provision (C5) represent political independence. On the other side, preventing
giving loan to the government (C2) is selected as a criterion for economic
independence. In the analysis process, fuzzy DEMATEL method is used to
weight these criteria. After that, central banks of E7 economies are ranked
according to the independence. For this purpose, both fuzzy TOPSIS and
fuzzy VIKOR approaches are taken into consideration. The details of this
analysis are given in the following sections.

IDENTIFYING THE WEIGHTS OF CRITERIA

In the first step of this analysis, fuzzy DEMATEL approach is taken into
consideration in order to weight the criteria. Within this framework, Tables 1
and 2 give information about the linguistic variables of the impact-relationship
degrees and linguistic scales.

Table 3 explains the linguistic evaluations of decision makers.

Tables 4-8 explain triangular fuzzy numbers of the decision makers.

Table 9-16 represent the linguistic evaluations and fuzzy numbers of
alternatives for the decision matrix.

Weight the criteria: The determinants of central bank independency
defined as a set of criteria are weighted by using fuzzy DEMATEL. First, the
averaged fuzzy values of decision makers evaluations have been computed to
construct the initial direct-relation matrix by the equations (1) and (2). Table
17 defines the averaged results of the direct-relations matrix.

The normalized values of the matrix have been calculated by considering
the averaged values of initial direct-relation matrix obtained from the decision
makers as seen in Table 18. The results are provided by considering the
formulas (3)-(5).

The crisp matrices have been constructed with the formula (6) and the
results are shown in Table 19, 20, and 21 accordingly.

Identity matrix, the differences, and inverse matrix have been constructed to
compute the total influence matrix. Tables 22-28 define the results respectively.

Total influence matrices have been calculated by using the formulas (7)-
(12). The matrix results are seen in Tables 29-31.
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Table 1. Linguistic variables of the impact-relationship degrees

Influence Level Triangular Fuzzy Numbers
No (N) 0 0 0.25
Low (L) 0 0.25 0.5
Medium (M) 0.25 0.5 0.75
High (H) 0.5 0.75 1
Very High (VH)) 0.75 1 1

Source: Khorasaninejad et al. (2016)

Table 2. Linguistic scales for rating of alternatives

Definition Triangular Fuzzy Numbers
Worst (W) 0 0 2.5
Poor (P) 0 2.5 5
Fair (F) 2.5 5 75
Good (G) 5 7.5 10
Best (B) 7.5 10 10

Source: Rostamzadeh et al. (2015)

Total-relation matrix based on triangular fuzzy numbers is represented
in Table 32.

Converting fuzzy data into crisp scores deffuzzification method is applied
to convert the triangular fuzzy numbers fU = (li],, m,, uij) ,j=1,...,J, the crisp
value of the i-th criterion is determined by the equations (13)-(21). In this
process, firstly, the values of X X and X, have been calculated by the
equations (13)-(17) as seen in Table 33.

Secondly, the values of xlf and z’* have been computed with the formulas
(18) and (19). The details are shown in Table 34.

After that, the values of z]‘f“‘“” have been calculated by the equation (20).
Table 35 demonstrate the crisp results.

At the final step of the defuzzification process, the values of f,-j have been
employed by the formula (21) to construct the defuzzified total relation matrix.
Table 36 show the defuzzified total relation matrix results.
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Table 4. Triangular fuzzy numbers of decision maker 1 for direct relation matrix

Criteria C1 C2 C3 C4 C5
Cl1 0 0 0 0.5 | 0.75 1 025 | 05 | 075 0 025 | 05 | 025] 0.5 | 0.75
C2 0.75 1 1 0 0 0 0.5 | 0.75 1 0.75 1 1 0.75 1 1
C3 025 | 05 | 075 | 0.5 | 0.75 1 0 0 0 0.5 | 0.75 1 0.5 | 0.75 1
C4 0251 05 | 075]025| 05 [075]|025] 05 | 0.75 0 0 0 025 05 | 0.75
C5 0251 05 | 075 05 | 0.75 1 0251 05 | 075 | 05 | 0.75 1 0 0 0

Table 5. Triangular fuzzy numbers of decision maker 2 for direct relation matrix

Criteria C1 Cc2 C3 C4 C5
Cl1 0 0 0 05 | 0.75 1 025 | 05 | 075 ] 05 | 0.75 1 025 | 0.5 | 0.75
Cc2 05 | 075 1 0 0 0 0.5 | 0.75 1 05 | 075 1 0.75 1 1
C3 025 | 05 | 075 ] 05 | 075 1 0 0 0 0.5 | 0.75 1 0.5 | 0.75 1
C4 05 | 0.75 1 025 | 05 | 075 ] 05 | 0.75 1 0 0 0 0.5 | 0.75 1
Cs5 025 05 | 075 | 05 | 0.75 1 05 | 075 1 05 | 0.75 1 0 0 0

Table 6. Triangular fuzzy numbers of decision maker 3 for direct relation matrix

Criteria C1 C2 C3 C4 Cs
Cl1 0 0 0 025 05 [ 075025 05 | 0.75 0 025 05 [ 025 05 | 0.75
C2 0.75 1 1 0 0 0 0.75 1 1 0.75 1 1 0.75 1 1
C3 025 | 05 1075|025 | 05 | 075 0 0 0 0.5 | 0.75 1 0.5 | 0.75 1
C4 0.75 1 1 025 | 05 | 075|025 | 05 | 0.75 0 0 0 025 05 | 0.75
C5 025 | 05 | 075|025 05 [075]|025| 05 | 075| 05 | 075 1 0 0 0

Table 7. Triangular fuzzy numbers of decision maker 4 for direct relation matrix

Criteria C1 C2 C3 Cc4 (6
C1 0 0 0 0 025 05 | 025] 05 | 075] 05 | 0.75 1 05 | 0.75 1
c2 025 | 05 | 0.75 0 0 0 0.5 | 0.75 1 0.5 | 0.75 1 0.5 | 0.75 1
C3 025 | 05 | 0.75 0 025 | 05 0 0 0 025 ] 05 [ 075 05 | 0.75 1
C4 025 | 05 | 0751025 | 05 | 025 05 | 0.75 1 0 0 0 0.5 | 0.75 1
Cs 025 | 05 | 0.75 0 025 | 05 05 | 075 1 05 [ 0.75 1 0 0 0
210

printed on 2/8/2023 11:37 AMvia .

Al use subject to https://ww.ebsco.conlterns-of-use



Analysis Results for the Independence of the Central Banks With Fuzzy Logic

4 D D 4 d d 4 4 4 D D D 4 d d D d d d L d d d 4 d LY
o|lo| o |4 |a|a|a|a| a4 |o|o|da|da|4d|d|d|4d|da|da|d]|da|a]a]|o]|al]|ow
d|d| o | da|4a|a|4a]|o]| 4 = N T > A O N O N N N O O O N I O O I SO I O O O 9
o|o| da|a|a|a|a|a| a]|o|a|lo|o|a]|a|o|a|ala|lo|o|o]|a|o]|o]|w
d|d| o | o |a|a|o| 4|4 d |d|da|o| o |d|a| o |a|da|a|a|o]| a]|da]|4d]ev
d d D D d D d d d 4 4 D d d d d d d d d d d d d d v
d d L D D d D D d d Ll d L d L d d d d d d d d d d v
clelg|legleg|leglelg|lele|le|lglelelelglg|lglelag|lg(g|e |g|¢t
ZIE|Z|E|E|8|2|2| B |2 |5 |E8|2|8 |2 |8 |E|2|8|E|5|2|2|8|¢E
O 0 €D (40} |50}
X14IDW U01S109p K221f 10f 1YV UOIS102P JO SUODNIDAD JUSTNSUIT "6 ]G]
0 0 0 I SLO 0 I Lo 0 I SL0 0 I Lo 0 0
I SLO 0 0 0 0 I L0 0 SLO $0 §T0 I L0 0 0
I L0 0 I L0 <0 0 0 0 I L0 0 L0 <0 $T0 €0
Lo 0 $T0 I SLO 0 I Lo 0 0 0 0 1 Lo 0 0
Lo 0 T0 SLO 0 $T0 L0 0 $T0 Lo 0 $T0 0 0 0 10
0] 1) € [40) o] BLIILL)

X1IDW UOND]2L JO2LIP L0f  12YDUL UO01S109P Jo Staquiny K2znf ANSUvLL] “Q 2]qn]

211

Al use subject to https://ww.ebsco.conlterns-of-use

- printed on 2/8/2023 11:37 AMvia .

EBSCChost



Table 10. Fuzzy decision matrix of decision makers for alternative 1

Analysis Results for the Independence of the Central Banks With Fuzzy Logic

Criteria DM1 DM2 DM3 DM4 DM5
Cl 25| 5 |75]25] 5 [75] 0 |25| 5 |25] 5 |75] 0 |25] s
2 25| 5 |75 25| 5 |75]|25] 5 |75]|25]| 5 |75]25] 5 |75
C3 25| 5 |75]25] 5 |75]25] 5 |75]|25] 5 [75]25] 5 |75
c4 25| 5 |75]25] 5 |75 5 |75]10] 5 [75]10]25] 5 |75
Cs s {75010 5 |75]10]25] 5 |75]25] 5 |75[25]| 5 |75
Table 11. Fuzzy decision matrix of decision makers for alternative 2
Criteria DM1 DM2 DM3 DM4 DM5
Cl 25| 5 | 75|25 5 |75]25] 5 |75 0 25| 5 |25]| 5 |75
2 25| 5 | 75|25 5 |75]25]| 5 | 75|25 5 |75]25]| 5 |75
c3 25| 5 | 75|25 5 |75]25]| 5 |75 5 |75 10]25]| 5 |75
c4 250 5 | 75|25 5 |75|25] 5 | 75|25 5 |75| 5 |75] 10
cs 250 5|75 5 |75l 10| 5 |75|10]25|5 |75|25]| 5 |75
Table 12. Fuzzy decision matrix of decision makers for alternative 3
Criteria DM1 DM2 DM3 DM4 DM5
Cl 250 5 7525 5 |75]25| 5 |75 5 |75]10|25]| 5 |75
2 250 5 | 7525 5 |75]25| 5 |75 5 |75]10|25]| 5 |75
C3 250 5 |75 s |75|10] 5 |75|10|25| 5 |75|25]| 5|75
c4 250 5 | 7525 5 |75]25| 5 |75 5 |75]|10|25]| 5|75
Cs 250 5 |75 s |75|10] 5 |75|10|25| 5 |75|25]| 5|75
Table 13. Fuzzy decision matrix of decision makers for alternative 4
Criteria DM1 DM2 DM3 DM4 DM5
C1 5 175010 5 |75|10|25] 5 |75]| 5 |75]|10]| 5 |75]| 10
2 s {75110 25| 5 |75|25| 5 |75|25| 5 |75 5 |75] 10
C3 25| 5 75|25 5 |75 5 | 75|10 5 |75]10|25] 5 |75
c4 s 7511025 5 |75]25] 5 |75]25| 5 |75|25] 5 |75
cs 25| 5 75|25 5 |75|25]| 5 |725] 5 |725]| 10| 5 |75/ 10
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Table 14. Fuzzy decision matrix of decision makers for alternative 5

Criteria DM1 DM2 DM3 DM4 DMS5

cl 250 5 (7500 |25] 5 |25| 5 |75]|25| 5 |75|25| 5 |75

c2 25| 5 |75 25| 5 |75|25| 5 |75]25]| 5 |75|25]| 5 |75

c3 25| 5 |75 25| 5 |75 5 |75]10]25] 5 |75]|25]| 5 |75

c4 25| 5 |75 25| 5 |75 5 |75]10]25] 5 |75]|25]| 5 |75

cs 25| 5 |75 |25 5 |75 5 |75]10 25| 5 |75]|25]| 5 |75

Table 15. Fuzzy decision matrix of decision makers for alternative 6

Criteria DM1 DM2 DM3 DM4 DM5

Cl 25 750 5 |75 10|25] 5 |75]25| 5 |75| 0 |25] 5

2 25 75025 5 | 75|25| 5 |75]25| 5 |75|25]| 5 |75

c3 25 75025 5 |75|25] 5 |75]25| 5 |75| 5 |75] 10

c4 s 75|10 25| 5 |75|25| 5 |75]|25| 5 |75]25| 5 |75

cs 25 75025 5 |75 5 |75 10| 5 |75]|10]| 5 |75] 10

Table 16. Fuzzy decision matrix of decision makers for alternative 7

Criteria DM1 DM2 DM3 DM4 DM5

C1 25| 5 |75|25| 5 |75 0 |25| 5 (25| 5 |75]|25]| 5 |75

c2 25| 5 |75|25| 5 |75|25| 5 |75]|25| 5 | 75| 5 |75] 10

c3 25| 5 |75|25| 5 |75|25| 5 |75 5 |75]| 10| 5 |75] 10

c4 s 7510|255 75|25 5 |75|25| 5 |75|25]| 5 |75

cs 25| 5 |75|25| 5 |75| 5 |75 10| 5 |75]10]|25|5 |75

Impact and relationship map is represented by computing the values of
(Di + RZ. )dcf and (Di - Ri )def. The values and weighting results are seen in

Table 37.

According to the final results, preventing giving loan to the government
(C2) is the most influencing factor while participating rate in the financial
market (C1) is the most influenced criteria among the determinants of central
bank independency. However, preventing giving loan to the government (C2) is
the most important factor as C1 has the weakest importance in the criteria set.

Rank the alternatives: Central bank performances in the E7 economies are
analyzed by considering fuzzy TOPSIS and fuzzy VIKOR comparatively.
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Table 19. Normalized direct-relation fuzzy matrix (X1)

c1 c2 c3 c4 cs
cl 0.000 0.077 0.064 0.064 0.077
c2 0.141 0.000 0.141 0.154 0.154
c3 0.064 0.090 0.000 0.115 0.128
c4 0.115 0.064 0.103 0.000 0.103
cs 0.077 0.090 0.103 0.128 0.000
Table 20. Normalized direct-relation fuzzy matrix (Xm)
c1 c2 c3 c4 cs
cl 0.000 0.141 0.128 0.128 0.141
c2 0.205 0.000 0.205 0218 0218
c3 0.128 0.154 0.000 0.179 0.192
c4 0.179 0.128 0.167 0.000 0.167
cs 0.141 0.154 0.167 0.192 0.000
Table 21. Normalized direct-relation fuzzy matrix (Xu)
c1 c2 c3 c4 cs
cl 0.000 0.205 0.192 0.192 0.205
c2 0.244 0.000 0256 0256 0.244
c3 0.192 0218 0.000 0.244 0256
c4 0.231 0.167 0.231 0.000 0.231
cs 0.205 0218 0231 0256 0.000
Table 22. Identity matrix (1)
c1 2 c3 c4 cs
ct 1 0 0 0 0
c2 0 1 0 0 0
c3 0 0 1 0 0
c4 0 0 0 1 0
cs 0 0 0 0 1
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Table 23. Difference matrix (I-xl)

C1 c2 C3 C4 Cs
C1 1.000 -0.077 -0.064 -0.064 -0.077
C2 -0.141 1.000 -0.141 -0.154 -0.154
C3 -0.064 -0.090 1.000 -0.115 -0.128
C4 -0.115 -0.064 -0.103 1.000 -0.103
C5 -0.077 -0.090 -0.103 -0.128 1.000

Table 24. Difference matrix (I-xm)

C1 Cc2 C3 C4 Cs5
Cl1 1.000 -0.141 -0.128 -0.128 -0.141
Cc2 -0.205 1.000 -0.205 -0.218 -0.218
C3 -0.128 -0.154 1.000 -0.179 -0.192
C4 -0.179 -0.128 -0.167 1.000 -0.167
C5 -0.141 -0.154 -0.167 -0.192 1.000

Table 25. Difference matrix (I-xu)

C1 c2 C3 C4 Cs5
Cl1 1.000 -0.205 -0.192 -0.192 -0.205
Cc2 -0.244 1.000 -0.256 -0.256 -0.244
C3 -0.192 -0.218 1.000 -0.244 -0.256
C4 -0.231 -0.167 -0.231 1.000 -0.231
C5 -0.205 -0.218 -0.231 -0.256 1.000

Table 26. Inverse matrix of (I-xl)

C1 c2 C3 C4 Cs
C1 1.044 0.108 0.106 0.111 0.122
C2 0.209 1.071 0.212 0.232 0.232
C3 0.121 0.132 1.063 0.174 0.184
C4 0.160 0.108 0.151 1.064 0.157
(64 0.132 0.132 0.156 0.184 1.069
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Table 27. Inverse matrix of (I-xm)

c1 c2 c3 c4 cs
ct 1231 0331 0349 0365 037365
c2 0.509 1305 0515 0.547 0.547
C3 0387 0380 1279 0.450 0458
c4 0417 0353 0412 1.287 0.429
s 0397 0379 0421 0.458 1.296
Table 28. Inverse matrix of (I-xu)
c1 c2 c3 c4 cs
cl 2362 1.451 1.574 1.624 1.616
c2 1.839 2544 1.908 1.968 1.940
C3 1.687 1.612 2582 1.834 1.824
c4 1.631 1,502 1.685 2551 1.721
cs 1.693 1.609 1766 1.839 2617
Table 29. Total influence matrix for xl
c1 c2 c3 c4 cs
cl 0.044 0.108 0.106 0.111 0.122
c2 0.209 0.071 0212 0232 0232
c3 0.121 0.132 0.063 0.174 0.184
c4 0.160 0.108 0.151 0.064 0.157
cs 0.132 0.132 0.156 0.184 0.069
Table 30. Total influence matrix for xm
c1 c2 c3 c4 cs
ct 0231 0331 0349 0365 0374
c2 0.509 0305 0515 0.547 0.547
C3 0387 0380 0.279 0.450 0.458
Cc4 0417 0353 0412 0.287 0.429
Cs 0397 0379 0421 0.458 0.296
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Table 31. Total influence matrix for xu

C1 Cc2 C3 C4 Cs
C1 1.362 1.451 1.574 1.624 1.616
C2 1.839 1.544 1.908 1.968 1.940
C3 1.687 1.612 1.582 1.834 1.824
C4 1.631 1.502 1.685 1.551 1.721
C5 1.693 1.609 1.766 1.839 1.617

For this aim, the averaged values of decision makers are used for the fuzzy
decision matrix with the equation (22). Table 38 defines the averaged fuzzy
decision matrix.

RANKING THE ALTERNATIVES WITH FUZZY TOPSIS

Initially, fuzzy decision matrix has been normalized. In first step of the
normalized process, the values of C’J have been computed by the formula

(23), secondly, the values of 7 have been calculated with the formula (24)

to construct the normalized values. The results are seen in Tables 39 and 40
respectively.

The weights of the criteria with fuzzy DEMATEL have been multiplied with
the normalized values and weighted normalized matrix has been constructed
as seen in Table 41.

The closeness coefficient values of each alternatives have been calculated
by the formulas (25)-(28). Ranking results have been provided by considering
the values of closeness coefficient in the decreasing order. Table 42 shows
the performance results of the alternatives.

InTable 42, A4 has the best performance in the E7 economies while A5 has
the worst performance in the central bank independency among the countries.

RANKING THE ALTERNATIVES WITH FUZZY VIKOR

The fuzzy best value fj and fuzzy worst value fj’ of each criterion have
been computed by the formula (30). The results are shown in Table 43.
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Table 34. The values of xi.s and x;s

:1:;5 z :1:;5 " :L';s z’ :1:;S " :1:;S "
Cl 0.106 0.486 0.159 0.521 0.167 0.545 0.175 0.556 0.180 0.557
C2 0.200 0.548 0.110 0.470 0.202 0.558 0.215 0.572 0.215 0.568
C3 0.159 0.529 0.157 0.516 0.109 0.494 0.189 0.561 0.193 0.561
C4 0.184 0.546 0.152 0.512 0.181 0.553 0.118 0.509 0.189 0.562
C5 0.161 0.529 0.153 0.513 0.173 0.545 0.190 0.562 0.113 0.501

Table 35. The values of x;f”'sp

C1 0.240 0.298 0.317 0.328 0.332
c2 0.341 0.234 0.349 0.366 0.363
C3 0.302 0.293 0.246 0.341 0.344
C4 0.329 0.288 0.331 0.261 0.342
Cs 0.304 0.289 0.320 0.342 0.253

Table 36. The values of fij

C1 0.423 0.515 0.545 0.563 0.569
Cc2 0.718 0.515 0.732 0.765 0.760
C3 0.598 0.582 0.499 0.668 0.673
C4 0.610 0.541 0.613 0.497 0.631
Cs5 0.606 0.581 0.636 0.675 0.517

Table 37. Defuzzified total relation matrix and weights

c1 2 c3 c4 cs (Di +R )def (D,- -R )def Weights
Cl | 0423 | 0515 | 0545 | 0563 | 0.569 5.569 -0.340 0.185
c2 | 0718 | 0515 | 0732 | 0765 | 0.760 6.225 0.756 0.207
C3 | 0598 | 0582 | 0499 | 0.668 | 0.673 6.045 -0.007 0.201
c4 | 0610 | 0541 | 0613 | 0497 | 0631 6.060 0.276 0.202
C5 | 0606 | 0581 | 0636 | 0675 | 0517 6.167 0.134 0.205
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Table 38. Averaged fuzzy decision matrix

c1 c2 c3 c4 cs
Al | 150 | 400 | 650 | 2.50 | 5.00 | 7.50 | 2.50 | 5.00 | 7.50 | 3.50 | 6.00 | 8.50 | 3.50 | 6.00 | 8.50
A2 | 200 | 450 | 7.00 | 2.50 | 5.00 | 7.50 | 3.00 | 5.50 | 8.00 | 3.00 | 5.50 | 8.00 | 3.50 | 6.00 | 8.50
A3 | 3.00 | 550 | 8.00 | 3.00 | 550 | 8.00 | 3.50 | 6.00 | 8.50 | 3.00 | 5.50 | 8.00 | 3.50 | 6.00 | 8.50
A4 | 450 | 7.00 | 950 | 3.50 | 6.00 | 8.50 | 3.50 | 6.00 | 8.50 | 3.00 | 5.50 | 8.00 | 3.50 | 6.00 | 8.50
A5 | 2.00 | 450 | 7.00 | 2.50 | 5.00 | 7.50 | 3.00 | 5.50 | 8.00 | 3.00 | 5.50 | 8.00 | 3.00 | 5.50 | 8.00
A6 | 250 | 5.00 | 750 | 250 | 5.00 | 7.50 | 3.00 | 5.50 | 8.00 | 3.00 | 5.50 | 8.00 | 4.00 | 6.50 | 9.00
A7 | 2.00 | 450 | 7.00 | 3.00 | 5.50 | 8.00 | 3.50 | 6.00 | 8.50 | 3.00 | 5.50 | 8.00 | 3.50 | 6.00 | 8.50
Table 39. The values of c;,

Al 4225 56.25 56.25 7225 7225

A2 49.00 56.25 64.00 64.00 7225

A3 64.00 64.00 7225 64.00 7225

Ad 90.25 7225 7225 64.00 7225

AS 49.00 56.25 64.00 64.00 64.00

A6 56.25 56.25 64.00 64.00 81.00

A7 49.00 64.00 7225 64.00 7225

Total 19.99 20.62 21.56 21.36 22.50

Table 40. Normalized fuzzy decision matrix
c1 2 c3 c4 cs

Al | 008|020 033|0.12]024]|036]|0.12]023[035]0.16 | 028|040 | 0.16 | 0.27 | 0.38
A2 | 010 | 023|035 012|024 | 036|014 | 026 | 037 | 0.14 | 0.26 | 037 | 0.16 | 027 | 0.38
A3 | 015|028 | 040 | 0.15| 027 | 039 | 0.16 | 028 | 0.39 | 0.14 | 0.26 | 037 | 0.16 | 027 | 0.38
A4 | 023|035 048|017 | 029 | 041|016 | 028 | 0.39 | 0.14 | 0.26 | 037 | 0.16 | 027 | 0.38
A5 | 010|023 | 035|012 | 024 | 036 | 0.14 | 026 | 037 | 0.14 | 026 | 037 | 0.13 | 0.24 | 0.36
A6 | 013|025 | 038|012 | 024 | 036 | 0.14 | 026 | 037 | 0.14 | 026 | 037 | 0.18 | 0.29 | 0.40
A7 | 010|023 | 035|015 | 027 | 039 | 0.16 | 0.28 | 039 | 0.14 | 0.26 | 0.37 | 0.16 | 0.27 | 0.38
221
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Table 41. Weighted normalized fuzzy decision matrix

C1 Cc2 C3 C4 Cs
Al [ 0.01 | 0.04 | 0.06 | 0.03 | 0.05 | 0.08 | 0.02 [ 0.05 | 0.07 | 0.03 | 0.06 | 0.08 | 0.03 | 0.05 | 0.08

A2 | 0.02 | 0.04 | 0.06 | 0.03 [ 0.05 | 0.08 | 0.03 | 0.05 | 0.07 | 0.03 | 0.05 [ 0.08 | 0.03 | 0.05 | 0.08

A3 | 0.03 | 0.05 | 0.07 | 0.03 [ 0.06 | 0.08 | 0.03 | 0.06 | 0.08 | 0.03 | 0.05 [ 0.08 | 0.03 | 0.05 | 0.08

A4 | 0.04 | 0.06 | 0.09 | 0.04 [ 0.06 | 0.09 | 0.03 | 0.06 | 0.08 | 0.03 | 0.05 [ 0.08 | 0.03 | 0.05 | 0.08

A5 | 0.02 | 0.04 | 0.06 | 0.03 [ 0.05 | 0.08 | 0.03 | 0.05 | 0.07 | 0.03 | 0.05 | 0.08 | 0.03 | 0.05 | 0.07

A6 | 0.02 | 0.05 | 0.07 [ 0.03 | 0.05 | 0.08 | 0.03 | 0.05 [ 0.07 | 0.03 | 0.05 | 0.08 | 0.04 | 0.06 | 0.08

A7 | 0.02 | 0.04 | 0.06 | 0.03 | 0.06 | 0.08 | 0.03 | 0.06 | 0.08 | 0.03 | 0.05 | 0.08 | 0.03 | 0.05 | 0.08

Table 42. The values of closeness coefficient and ranking results

D; D; cc, Ranking
Al 4.756 0.264 0.053 6
A2 4751 0.268 0.053 5
A3 4732 0.285 0.057 2
A4 4713 0.303 0.060 1
AS 4.756 0.264 0.053 7
A6 4.742 0.276 0.055 4
A7 4.742 0.277 0.055 3

Table 43. The fuzzy best and worst value

5 u
C1 4.50 7.00 9.50 1.50 4.00 6.50
C2 3.50 6.00 8.50 2.50 5.00 7.50
C3 3.50 6.00 8.50 2.50 5.00 7.50
C4 3.50 6.00 8.50 3.00 5.50 8.00
C5 4.00 6.50 9.00 3.00 5.50 8.00
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Table 44. The values of Si, Ri, and Qi (v:0.5)

Alternatives Si Ri Qi Ranking
Al 0.696 0.207 0.847 5
A2 0.766 0.207 0.909 6
A3 0.500 0.202 0.174 2
A4 0.304 0.202 0.000 1
AS 0.869 0.207 1.000 7
A6 0.633 0.207 0.791 4
A7 0.562 0.202 0.228 3

Table 45a. The values of Qi and ranking results by the different values of v

v:0 v:0.1 v:0.2 v:0.3 v:0.4 v:0.5
Qi Ranking Qi Ranking Qi Ranking Qi Ranking Qi Ranking Qi Ranking
1.000 4 0.969 5 0.939 5 0.908 5 0.878 5 0.847 5
1.000 4 0.982 6 0.964 6 0.945 6 0.927 6 0.909 6
0.000 1 0.035 2 0.069 2 0.104 2 0.139 2 0.174 2
0.000 1 0.000 1 0.000 1 0.000 1 0.000 1 0.000 1
1.000 4 1.000 7 1.000 7 1.000 7 1.000 7 1.000 7
1.000 4 0.958 4 0.916 4 0.875 4 0.833 4 0.791 4
0.000 1 0.046 3 0.091 3 0.137 3 0.183 3 0.228 3
Table 45b. The values of Qi and ranking results by the different values of v
v:0.6 v:0.7 v:0.8 v:0.9 v:1
Qi Ranking Qi Ranking Qi Ranking Qi Ranking Qi Ranking
0.816 5 0.786 5 0.755 5 0.725 5 0.694 5
0.891 6 0.873 6 0.855 6 0.836 6 0.818 6
0.208 2 0.243 2 0.278 2 0.313 2 0.347 2
0.000 1 0.000 1 0.000 1 0.000 1 0.000 1
1.000 7 1.000 7 1.000 7 1.000 7 1.000 7
0.749 4 0.707 4 0.666 4 0.624 4 0.582 4
0.274 3 0.320 3 0.365 3 0.411 3 0.457 3
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The values of Si, Ri, and Qi have been calculated to rank the alternatives
with the equations (31)-(33). The results are demonstrated on Table 44.

Several values of v have been used between 1 and O for the weight of
strategy of maximum group utility such as consensus, veto, and stability.
Table 45 presents the results by the different values of v.

The ranking results with the all values of v provide same results except
value of zero and the results of VIKOR are similar with the ranking results of
fuzzy TOPSIS. This is aclear evidence that the results of comparative analysis
are coherent and stable for the weight of strategy of maximum group utility.

CONCLUSION

All countries aim to reach economic development. Therefore, take try to
implement many different strategies in order to reach this purpose. The
main reason is that with the help of economic development, it can be much
easier to have high living standards. For example, countries try to attract the
attentions of the foreign investors to make new investments. This situation
has a positive contribution to the economic growth.

In order toreach this purpose, countries should also have effective financial
systems. In this framework, companies can find funds easily to make new
investments. In addition to this aspect, fund savers can also earn interest
income by using their savings. However, financial systems should be operated
effectively in order for this process to work successfully. In this context, the
players in the financial system have a significant role.

Especially after the globalization, economic borders between the countries
are disappeared. This situation creates many different advantages for the
economies. First of all, companies get an opportunity to enter new countries.
In other words, they can reach new markets. This situation has an increasing
effect on the trade volume of these countries. Parallel to this aspect, it also
makes contribution to the economic development of these countries.

In addition to this factor, new companies, which entered to the countries,
increased the competition in these market. In such a competitive environment,
these companies have to take some actions in order to deal with their
competitors. Otherwise, it becomes very difficult for these companies to
survive in this competition. Within this framework, these companies can
prefer to decrease the price of the goods. This situation brings an advantage
for the consumers in this country.
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However, globalization also causes some risks for the financial players
in the market. For example, many companies are under currency risks. It
means that any sudden increase or decrease in currency exchange rates leads
to high amount of losses for these countries. The main reason is that after the
globalization, companies started to make more international trade. Therefore,
they have too much foreign debts and assets so that volatility in the currency
exchange rates may affect these countries negatively (Destais, 2016).

Central bank is the financial authority in the globalized financial system
that can control inflation and interest rates so that it plays a very key role to
increase investment amount in the country. In this framework, it is also the
authority which can decrease the volatility of the currency exchange rates
by purchasing or selling the foreign currencies. Central banks are the main
authority to define interest rates and the amount of the money in the financial
system. Moreover, assisting the development of the financial system is another
responsibility of the central banks (Alfonso et al., 2016).

These responsibilities show that central banks have a crucial role so as to
have an effective financial system in the country. However, governments may
aim to control central banks because of some different reasons. For instance,
governments may aim to take loans from the central banks when they need.
In such a case, if the central banks give loans to the government without any
control, it can cause inflation problem for the countries. Because of these
conditions, central banks should have some specifications.

Firstof all, central banks should be independent in order to work effectively.
For this purpose, the populist practices of political power should be prevented.
Secondly, central banks should be independent in the selection of the main
objectives or targets taken as basis in the policies regarding the purpose
and instrument independence. In addition to them, there should not be any
relationship between central bank and government with respect to the economic
issues with respect to the economic independence of the central banks. As
a result, it is seen that central bank independence is a crucxial factor for the
sustainable economic development of the countries.

Monetary policies of the central banks also play a significant role for the
effectiveness. By implementing monetary policies, central banks aim to control
interest rate and money supply so that high inflation can be prevented. In
order toreach this objective, central banks mainly have five different monetary
policy tools which are required reserve ratio, rediscount rate, open market
operations, standing facilities and asset purchase program.

In this book, it is aimed to analyze the effectiveness of the monetary
policies and the independence of the central banks. In the scope of this
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book, E7 economies are taken into consideration which are Brazil, China,
India, Indonesia, Mexico, Russia and Turkey. Hence, this book consists of
four different sections in this book. In the first section, the mechanism of
the financial system is defined. Also, the role of the central banks in the
financial system is discussed in the second part. On the other side, the third
part includes monetary policy operations of the central banks. Additionally,
the final part of this book includes an application on E7 economies.

In this chapter, independence of the central banks of E7 economies is
measured with the fuzzy logic. In this context, 6 different criteria are developed
by considering similar studies in the literature. With respect to the purpose
and instrument independence, participating rate in the financial market (C1)
and responsibility for the monetary stability (C3) are chosen as criteria. In
addition to them, rate of uncommitted representative in the board (C4) and
applicability of legal provision (C5) represent political independence. On
the other side, preventing giving loan to the government (C2) is selected
as a criterion for economic independence. In the analysis process, fuzzy
DEMATEL method is used to weight these criteria.

On the other side, E7 economies are selected as alternatives. Within
this context, both fuzzy TOPSIS and fuzzy VIKOR approaches are taken
into consideration to rank these countries with respect to the central bank
independence. While considering these two different methods, it becomes
possible to make comparative analysis for this issue. Therefore, it is believed
that this situation has an increasing effect on the quality and appropriateness
of the analysis results.

As a result of fuzzy DEMATEL approach, it is defined that preventing
giving loan to the government (C2) is the most influencing factor while
participating rate in the financial market (C1) is the most influenced criteria
among the determinants of central bank independency. On the other side,
it is also concluded that preventing giving loan to the government (C2) is
the most important factor as while participating rate in the financial market
(C1) has the weakest importance in the criteria set. It is understood that if
central banks give loans to the government, this situation directly decreases
independency of the central banks. Because this situation negatively affects
the decisions of local and foreign investors, central banks in E7 economies
should not give loans to the government.

Furthermore, the findings of fuzzy TOPSIS methods show that Indonesia
(A4) has the best performance in the E7 economies while Mexico (AS5) has
the worst performance in the central bank independency among the countries.
Brazil (A1) and China (A2) are other emerging economies that take place on
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the last ranks. On the other hand, the results of fuzzy VIKOR are similar with
the ranking results of fuzzy TOPSIS. This is a clear evidence that the results
of comparative analysis are coherent and stable for the weight of strategy of
maximum group utility. By considering these issues, it is recommended that
central banks of the emerging countries should mainly provide economic
independence. With the help of this situation, it can be possible to have more
effective financial system and developed economy.

Itisbelieved that this book has some significant contribution to the literature
in some aspects. Firstly, in this book three different analyses are performed
in addition to the theoretical information. Another important novelty is that
two analyses are made by using fuzzy logic and one analysis is performed
with econometric models. Therefore, it shows that analyses are made by
considering both expert opinions and quantitative information. Similarly,
some important analysis results and recommendations are presented in this
book toincrease the effectiveness of the central banks in emerging economies.
It is believed that these recommendations are very helpful for academicians
and practitioners in the market.
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Conclusion

All countries aim to reach economic development. Therefore, take try to
implement many different strategies in order to reach this purpose. The
main reason is that with the help of economic development, it can be much
easier to have high living standards. For example, countries try to attract the
attentions of the foreign investors to make new investments. This situation
has a positive contribution to the economic growth.

Inorder toreach this purpose, countries should also have effective financial
systems. In this framework, companies can find funds easily to make new
investments. In addition to this aspect, fund savers can also earn interest
income by using their savings. However, financial systems should be operated
effectively in order for this process to work successfully. In this context, the
players in the financial system have a significant role.

Especially after the globalization, economic borders between the countries
are disappeared. This situation creates many different advantages for the
economies. First of all, companies get an opportunity to enter new countries.
In other words, they can reach new markets. This situation has an increasing
effect on the trade volume of these countries. Parallel to this aspect, it also
makes contribution to the economic development of these countries.

In addition to this factor, new companies, which entered to the countries,
increased the competition in this market. In such a competitive environment,
these companies have to take some actions in order to deal with their
competitors. Otherwise, it becomes very difficult for these companies to
survive in this competition. Within this framework, these companies can
prefer to decrease the price of the goods. This situation brings an advantage
for the consumers in this country.

However, globalization also causes some risks for the financial players
in the market. For example, many companies are under currency risks. It
means that any sudden increase or decrease in currency exchange rates leads
to high amount of losses for these countries. The main reason is that after the
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globalization, companies started to make more international trade. Therefore,
they have too much foreign debts and assets so that volatility in the currency
exchange rates may affect these countries negatively.

Central bank is the financial authority in the globalized financial system
that can control inflation and interest rates so that it plays a very key role to
increase investment amount in the country. In this framework, it is also the
authority which can decrease the volatility of the currency exchange rates
by purchasing or selling the foreign currencies. Central banks are the main
authority to define interest rates and the amount of the money in the financial
system. Moreover, assisting the development of the financial system is another
responsibility of the central banks.

These responsibilities show that central banks have a crucial role so as to
have an effective financial system in the country. However, governments may
aim to control central banks because of some different reasons. For instance,
governments may aim to take loans from the central banks when they need.
In such a case, if the central banks give loans to the government without any
control, it can cause inflation problem for the countries. Because of these
conditions, central banks should have some specifications.

Firstof all, central banks should be independent in order to work effectively.
For this purpose, the populist practices of political power should be prevented.
Secondly, central banks should be independent in the selection of the main
objectives or targets taken as basis in the policies regarding the purpose
and instrument independence. In addition to them, there should not be any
relationship between central bank and government with respect to the economic
issues with respect to the economic independence of the central banks. As
a result, it is seen that central bank independence is a crucial factor for the
sustainable economic development of the countries.

Monetary policies of the central banks also play a significant role for the
effectiveness. By implementing monetary policies, central banks aim to control
interest rate and money supply so that high inflation can be prevented. In
order toreach this objective, central banks mainly have five different monetary
policy tools which are required reserve ratio, rediscount rate, open market
operations, standing facilities and asset purchase program.

In this book, it is aimed to analyze the effectiveness of the monetary
policies and the independence of the central banks. In the scope of this
book, E7 economies are taken into consideration which are Brazil, China,
India, Indonesia, Mexico, Russia and Turkey. Hence, this book consists of
four different sections in this book. In the first section, the mechanism of
the financial system is defined. Also, the role of the central banks in the
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financial system is discussed in the second part. On the other side, the third
part includes monetary policy operations of the central banks. Additionally,
the final part of this book includes an application on E7 economies.

In order to understand the effectiveness of central bank policies and
independence in E7 economies, three different analysis are performed in this
book. The first analysis aims to measure the effectiveness of the central banks
under fuzzy logic. Within this framework, five different monetary policy
instruments (required reserve ratio, rediscount rate, open market operations,
standing facilities and asset purchase program) are defined as the criteria.
Additionally, E7 countries are selected as the alternatives. Moreover, fuzzy
DEMATEL methodology is taken into consideration to weight the criteria
according to their importance. Similarly, fuzzy TOPSIS and fuzzy VIKOR
approaches are used in order to rank the alternatives related to the monetary
policy effectiveness.

According to the results of fuzzy DEMATEL approach, it is determined
that open market operations (C3) is the most influencing factor. On the other
side, itis also concluded that required reserve ratio (C1) is the most influenced
criteriaamong the monetary policy instruments. The results explain that when
central banks implement an active monetary policy, such as open market
operations, it affects other monetary policies as well. On the other hand, the
passive monetary policy is influenced by other monetary policy instruments.

In addition to them, it is also defiend that open market operations (C3) is
the most important criterion. Nevertheless, required reserve ratio (C1) has
the lowest significance. The findings show that central banks should prefer
to implement active monetary policy instruments. With the help of this issue,
it can be much easier to influence the market. Otherwise, changing required
reserve ratio does not have any powerful impact on the market. Because
emerging economies can face volatility in the market, central banks should
play a very active role in order to solve the problems in the market. In this
circumstance, they should prefer open market operations instead of required
reserve ratio.

According to the results of fuzzy TOPSIS methods, it is defined that
Indonesia (A4) has the best performance in the E7 economies. Similar to this
company, Mexico (A5)is the second most successful company with respect to
the effectiveness of the central bank policies. On the other side, Brazil (A1)
takes place on the last rank. Parallel to this aspect, the ranking results of fuzzy
VIKOR with the values of v that are higher than 0.5 are close to the ranking
results of fuzzy TOPSIS. This condition gives information that the results
of comparative analysis are coherent and stable for the weight of strategy of
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maximum group utility. While looking at these results, it is recommended
that countries that takes place on the last ranks should implement more active
monetary policies, such as open market operations. Therefore, it can be much
easier to increase the effectiveness of monetary policies.

In the second analysis, effectiveness of the monetary policies in E7
economies is examined with the help of Kao panel cointegration analysis,
Pedroni panel cointegration analysis and Dumitrescu Hurlin panel causality
analysis. In the first analysis, fuzzy logic is used whereas econometric
models are taken into consideration in this second analysis. For this purpose,
two different variables are selected which are central bank interest rate and
inflation rate. Additionally, monthly data of these variables for the periods
between 1996:01-2019:02 is used in the analysis process.

According to the Kao panel cointegration analysis results, it is understood
that there is a long run relationship between the variables. Similarly, as a
result of Pedroni panel cointegration analysis, itis concluded that there is long
term relationship between interest rate and inflation rate for E7 economies.
While considering these results, it is determined that monetary policies are
used effectively in these countries.

In addition to these methods, Dumitrescu Hurlin panel causality test is
also considered in the analysis process. It is identified that only for lag 1,
inflation does not homogeneously cause interest rate. The main reason is
that probability value is greater than 0.05. In addition to this issue, for other
lags, it is understood that inflation is the main cause of the interest rate. On
the other side, for all three different lags, it is concluded that interest is the
main cause of the inflation rate. This situation gives information that interest
rate decisions of the central banks in E7 economies are very successful to
control the inflation rate.

On the other hand, in the third analysis, independence of the central banks
of E7 economies is measured with the fuzzy logic. In this context, 6 different
criteria are developed by considering similar studies in the literature. With
respect to the purpose and instrument independence, participating rate in the
financial market (C1) and responsibility for the monetary stability (C3) are
chosen as criteria. In addition to them, rate of uncommitted representative
in the board (C4) and applicability of legal provision (C5) represent political
independence. On the other side, preventing giving loan to the government
(C2) is selected as a criterion for economic independence. In the analysis
process, fuzzy DEMATEL method is used to weight these criteria.

On the other side, E7 economies are selected as alternatives. Within
this context, both fuzzy TOPSIS and fuzzy VIKOR approaches are taken
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into consideration to rank these countries with respect to the central bank
independence. While considering these two different methods, it becomes
possible to make comparative analysis for this issue. Therefore, it is believed
that this situation has an increasing effect on the quality and appropriateness
of the analysis results.

As a result of fuzzy DEMATEL approach, it is defined that preventing
giving loan to the government (C2) is the most influencing factor while
participating rate in the financial market (C1) is the most influenced criteria
among the determinants of central bank independency. On the other side,
it is also concluded that preventing giving loan to the government (C2) is
the most important factor as while participating rate in the financial market
(C1) has the weakest importance in the criteria set. It is understood that if
central banks give loans to the government, this situation directly decreases
independency of the central banks. Because this situation negatively affects
the decisions of local and foreign investors, central banks in E7 economies
should not give loans to the government.

Furthermore, the findings of fuzzy TOPSIS methods show that Indonesia
(A4) has the best performance in the E7 economies while Mexico (AS5) has
the worst performance in the central bank independency among the countries.
Brazil (A1) and China (A2) are other emerging economies that take place on
the last ranks. On the other hand, the results of fuzzy VIKOR are similar with
the ranking results of fuzzy TOPSIS. This is a clear evidence that the results
of comparative analysis are coherent and stable for the weight of strategy of
maximum group utility. By considering these issues, it is recommended that
central banks of the emerging countries should mainly provide economic
independence. With the help of this situation, it can be possible to have more
effective financial system and developed economy.

Itisbelieved that this book has some significant contribution to the literature
in some aspects. Firstly, in this book three different analyses are performed
in addition to the theoretical information. Another important novelty is that
two analyses are made by using fuzzy logic and one analysis is performed
with econometric models. Therefore, it shows that analyses are made by
considering both expert opinions and quantitative information. Similarly,
some important analysis results and recommendations are presented in this
book toincrease the effectiveness of the central banks in emerging economies.
It is believed that these recommendations are very helpful for academicians
and practitioners in the market.
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