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ABSTRACT

This research investigates liquidity creation on the bank’s performance between
single and dual banking systems in Southeast Asia. Cambodia, Singapore and
Vietnam are the countries chosen as the proxy of single banking system; whereas
Malaysia, Indonesia and Brunei are the countries of dual banking system. The
explanatory variables are total loans, non-performing loans, total deposits, gross
domestic product, inflation rate and unemployment rate. Secondary data is being
adopted. Net interest margin as the dependent variable and the six independent
variables were collected on an annual basis from 2007 to 2017, mainly through the
source from the World Bank. Several empirical testing as well as diagnostic
checking such as Phillips-Perron Unit Root Test, Poolability Hypothesis Testing,
Breusch and Pagan Lagrange Multiplier Test, Hausman Test and Normality Test
have been carried out to ensure the validity of the regression model. The results
proved that FEM is preferable as compared to POLS or REM in examining the
relationship of the liquidity creation determinants to the bank profitability in both
the single and dual banking system. In single banking system, all of the independent
variables are insignificant; whereas total loans, total deposits and unemployment
rate in dual banking system are significant to bank performance. Therefore, it can
be concluded that the performance of dual banking system is overall superior to
single banking system in considering the number of significant variables in FEM,
R square value and F statistic. This study could bring significant implications
towards several parties which are policymakers, individuals, stakeholders and
future researchers. Some recommendations have been proposed to resolve the
limitations of the study for the sake for future further research.

Xiii
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CHAPTER ONE: RESEARCH OVERVIEW

1.0 Introduction

This chapter commences with an introduction on liquidity creation and the
performance of banks located in Southeast Asia as a single banking system or dual
banking system, followed by past studies, problem statements, research questions,
research objectives, and significance of study. The last part has outlined the

summary for each of chapters in this research and ended with a short conclusion.

1.1 Research Background

Research background introduces the research topic by understanding the
background of the research topic in terms of liquidity creation, banks performance,

single and dual banking systems.

1.1.1 Liquidity Creation

Banking industry plays a vital role as a backbone for the economy of a
country. According to financial intermediation theory proposed by Allen
and Santomero (1997), liquidity creation is a fundamental reason for banks

to exist, which can be expressed as a clutch service that financial institutions
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provide to the economy (Jiang, Ross & Chen, 2016). Berger and Bouwman
(2017) showed that banks should be conscious of fragility when creating
high degrees of liquidity as there is a higher possibility of failure will occur.
Besides, Berger and Bouwman (2017) argued that banks create extensive
liquidity by following the lending policies, which will generate asset price
bubbles but lead to greater opportunities to make the banking industry more

vulnerable.

Nevertheless, Diaz and Huang (2017) explained that the changes in liquidity
were dramatic. This is because liquidity evaporated within a moment in
literally, and resulting illiquidity lasted for an extended period during the
financial crisis of 2007 to 2009, which causes the people suffering in living.
This issue shows the importance of liquidity creation and financial
institutions with sufficient capital levels. Banks should emphasize on
solvency and liquidity at the same time instead of focusing on solvency only
when the Basel Committee strengthened the capital requirements. This can
be described as liquidity will be lower and less bank’s profitability if banks
pay attention to solvency only by following the leverage ideas (Hassan &
Chowdhury, 2004).

Horvath, Seidler and Weill (2014) revealed that the objective of stringent
capital requirements is to enhance the flexibility of the banking sectors: “A
strong and resilient banking system is the groundwork for sustainable
growth as banks are at the centre of the credit intermediation process
between depositors and investors.” Thus, banks play a role as liquidity
creators by financing illiquid assets with liquid liabilities that facilitate
transactions between economic agents. This is known as credit
intermediation where banks provide vital services to customers. This is
supported by Berger and Bouwman (2017) stated that banks create liquidity

on the balance sheet by financing moderately illiquid assets which are
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business loans with moderately liquid liabilities on the transaction deposits

via loan commitments of the balance sheet.

Berger and Bouwman (2009) stated that the concept of liquidity creation is
a wide-ranging measure of a bank’s overall ability to transform maturity in
the economy, accounting for both the on and off-balance sheet activities of
banks. The inclusion of off-balance sheet activities in the liquidity creation
is significant to banks performance between single and dual banking
systems compared to other indicators as it captures only the bank’s lending

activity like credit-to-total asset ratio (Horvath, Seidler, and Weill 2014).

There are three steps in assessing the bank’s liquidity creation. First, assort
the bank’s assets, liability, and equity into three categories such as liquid,
semi-liquid, and illiquid based on the time period, cost, and accessibility
characteristics of consumer requests for funds and banks convert as liquidity
assets. Subsequently, categorizing the three categories with different
weights. The weight is allocated according to the theory of maximization of
the use of liquidity for a greater return. For example, the illiquid assets to
generate cash flow from liquid liabilities. However, banks use liquid assets
for the activities of illiquid liabilities or equity will reduce the liquidity
creation. The last step is sets four different liquidity creation measurement
combinations such as category that include off-balance sheet activities,
category that does not include off-balance sheet activities, maturity that
include off-balance sheet activities, and maturity that does not include off-
balance sheet activities but subject to change in the size of the banks,
wholesale or retail orientation, merger status, and bank holding company

status (Berger & Bouwman, 2009).
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1.1.2 Bank Performance

Profitability of banks plays a crucial part in the soundness of the banking
sector as well as the whole economy (Lipunga, 2014). Profitability is the
most effective financial performance indicator not only for banks else’s
profit-oriented companies (Eljelly, 2004). This indicator is important to
stakeholders such as depositors, investors, bank managers and regulators
(Jha & Hui, 2012). Economy and country able to stay competitive and
undergo any unfavourable shocks if banks are sound, profitable, financially

stable and well managed (Jamal, Hamidi & Karim, 2012).

Banks have to generate more income to cover operational costs for
sustaining in the market as sustainability relies on profitability. Higher
profitability provides a higher dividend which contributes to the income of
investors and improves standard of living. However, lower profitability
causes banks to face failure and standard of living of people will be affected.
There are several financial ratios to measure on banks’ financial
performance such as Return on Asset (ROA), Return on Equities (ROE) and
Net Interest Margin (NIM) (Putra, Hakim & Tambunan, 2020). However,
net interest margin is one of the main financial indicators to indicate the

bank's efficiency.

Liquidity creation affects the bank's performance in several ways. The
differences in maturity between assets and liabilities cause banks to
minimize the probability of holding more liquid assets. This is because it
produces lower income than illiquid assets which will destroy a bank's
liquidity and significantly affect a bank's profitability. In addition, banks
who focus on excessive liquidity creation gain lower profitability but
involve higher liquidity risk which leads to failure in liquidity management.
Banks who create more liquidity that provide more income or benefits to
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stakeholders of company, government entities, businesses, which cause
increment in bank value. However, banks that hold more liquid assets will
reduce the possibility of default and illiquidity risk because of the reduction

of chance and costs to obtain funds (Sahyouni & Wang, 2018).

Horvath, Seidler and Weill (2014) proposed that banks' profit will reduce at
a greater scale when there is an increase in intensity of competitiveness
among banks as the higher chances of banks becoming fragile. As a result,
the motivation to reduce liquidity by controlling the volume of loans and
deposits minimizes the possibility of bank runs. Besides, banks who wish to
secure a safety spot in the competition will reduce liquidity creation and
bring harm to the market as there will be lesser cash flow in the market. On
the contrary, Hainz, Weill, and Godlewski (2013) proposed that higher
degrees of competitiveness among banks will stimulate demand for loans as
banks will increase the liquidity creation to fulfil the market demand. As a
consequence, banks perform well by providing more loans which leads to

increased transactions and more cash flow in the market.

The importance for banks to understand and determine self-performance is
to stay in line with competitors, which allows policymakers to develop
suitable policies and regulations in supporting the bank's development ahead
of other countries. The 4th largest trading region is the Association of
Southeast Asian Nations (ASEAN) in the world where the competition of
the banking industry in ASEAN is intense as the pace of financial market
liberalization is fast. Thus, banks who are efficient have more competitive
advantage over those with less efficient; inefficient banks will face failure
and be eliminated from the market (Wong & Deng, 2016).

There are ten members among ASEAN which are Malaysia, Singapore,

Brunei, Indonesia, Thailand, Cambodia, Vietnam, Laos, Philippines and
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Myanmar. According to the Global Finance report, ASEAN banks are
performing steadily even though the external environment is faced with
challenging changes. This is subject to the bank’s willingness in accepting
challenges on innovation and providing lower credit cost. For example, the
deposits and loans of CB Bank, Myanmar grew 32% and 19% respectively
in 2019 as the CB Bank was the first bank in ASEAN to launch the
innovation lab on the platform for collaboration between FinTech and

financial institutions, which is Apix platform (Hananto, 2020).

1.1.3 Single and Dual Banking System

There are two categories of banking systems being adopted across the world
which are single banking systems and dual banking systems. Single banking
system implies the system whereby a particular country is following either
a conventional banking system or Islamic banking system. Conventional
banking system is named as interest-based banking system; whereas Islamic
banking system is named as interest-free banking system. Conventional and
Islamic banking systems vary according to goals and objectives, products
and services offered as well the banking practices and regulations. Banks
who under conventional or Islamic banking systems compete in satisfying
the customer expectations while meeting the economy expectation in the

long-term gains (Ramlan & Adnan, 2016).

Other than that, there are two different types of dual banking systems, which
are the banks that operate conventional and Islamic banking systems or state
banks and national banks at the same time. The study of Salman and Nawaz
(2018) showed that there are many conventional banks with separate Islamic
banking branches that operate side-by side. Amin and Isa (2008) said that

Islamic banking system operates side by side with conventional banking
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systems in Malaysia. On the contrary, the United States adopts a dual
banking system where state banks and national banks are regulated at
different rates. Federal agencies control the national bank with federal law
and regulations, while the state banks are governed in compliance with state
laws and regulations (Kenton, 2019). As there are two different types of dual
banking system, the operation of conventional and Islamic banking systems
is being concerned in this research as countries in Southeast Asia follow this

type of dual banking systems.

Conventional banking system offers a predetermined and prefixed interest
rate, whereas Islamic banking system emphasizes the profit-sharing mode
of operation. Islamic banking system refers to the system whereby all the
banking activities must be transacted based on Shariah (Islamic Law)
principles within the context of Islamic economics (Masruki, Ibrahim,
Osman & Wahab, 2011). One of the Islamic laws, Figh al-muamalat trade
rules, considers the issues of social justice, equality and fairness, which
banks have to comply with this Islamic law in the operation. Besides that,
Figh al-muamalat trade rules encourage entrepreneurship, preserves
property rights and stresses the transparency of contractual responsibilities
in compliance with Allah’s divine law (Salman & Nawaz, 2018). This refers
to usury, payment and receipt of interest (riba) as well gharar and gambling

are strictly prohibited by Islamic law.

On the other hand, the conventional banking system focuses on earning
profit through offering lower interest rates to the depositors, while giving
out financing to the borrowers at a higher interest rate. Banks make profit
from the differences between the interest received and interest payment
from borrowers and depositors respectively (Masruki, Ibrahim, Osman &
Wahab, 2011). However, the Islamic banking system allows income but

prohibits fixed sum of returns to predetermined causes of facing fluctuations
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in risk of loss and benefit when earning returns (Ariss, 2010). Despite the
distinction between both banking systems, profitability level is considered
a key indicator towards investors and managers in measuring the
performance and stability of the respective banks. Numerous studies have
shown mixed results on the comparison between the performances of both
banks. Islamic banks showed less cost and profit efficiency as compared to

those of conventional banks in overall (Doumpos, Hasan & Pasiouras, 2017).

Masruki, Ibrahim, Osman and Wahab (2011) pointed out that the
conventional banking system is better off than the Islamic banking system
in view of a long established banking history and experience, receiving
interest as a primary source for bank revenues, requesting collaterals and
securities in the transactions, possessing large amount of capital, acquiring
more advanced technologies, without bearing the loss with the clients as
well as enjoying the opportunity to join the Islamic banking system. Sufian,
Ashif and Kamarudin (2014) stated that the Islamic banking system has
greater resilience and recovery ability in comparison to those conventional
ones during that critical period. The credit and asset growth were the two
factors which contributed to the viability of Islamic banks in promoting

financial and economic stability during those tough times.

According to Rashid (2020), the intrinsic structural feature of interest-free
Islamic banking transactions offers greater advantage to the Islamic banks
as a feasible option in boosting economic growth and expansion while also
cushioning the financial shocks in the macroeconomic environment. This
is due to all the Islamic products and contracts offered are Shariah-

compliant which lower down the uncertainty in the financial system.
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1.2 Past Studies

Hassan and Bashir (2003) pointed that higher loan to asset and capital ratio lead to
higher bank performance by controlling external factors which are financial
structure, taxation, and country dummies on Islamic banks. However, implicit and
explicit taxes show a negative relationship with bank profitability. Petria, Capraru
and lhnatov (2015) proved that the factors such as business mix, management
efficiency, concentration of market, economic growth, liquidity, and credit risk are
significantly affecting bank profitability in EU27 countries. Guru, Staunton and
Balashanmugam (2002) stated that the management of overhead expenses is the

most significant variable that affects commercial bank’s performance in Malaysia.

Onuonga (2014) found that performance of commercial banks is being affected by
loan to asset ratio, bank ownership and size, strength of capital, and operational
expenses in Kenya. Gul, Irshad and Zaman (2011) said that Pakistan banks that
possess more assets, capital, deposits, and loans obtain benefits from safety and
profitability over the period of 2005 to 2009. San and Heng (2013) investigated the
effect of bank specific variable and macroeconomic conditions on financial
performance of commercial banks in Malaysia between 2003 and 2009. The
macroeconomic determinants such as GDP growth and inflation seem negligible
towards profitability. Furthermore, Almazari (2014) stated the internal factors
affecting 23 of Saudi and 161 of Jordanian banks profitability between 2005 to 2011.

Javaid, Anwar, Zaman and Gafoor (2011) provided an overview of the internal
determinants of the profitability in Pakistan over 2004 to 2008. The results showed
that higher total assets may not necessarily generate higher profits because of the
scale disease economies. Sahyouni and Wang (2018) investigated the relationship
between liquidity creation and the bank performance in Middle East and North

Africa (MENA) by using panel data techniques. The findings showed a significant
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negative correlation on the return on average equity, whereas an insignificant

relationship on the return on average assets to bank performance.

Sahyouni and Wang (2019) ascertained the liquidity creation effect on bank
profitability in emerging countries (BRICS nations) during 2011 to 2015. The results
indicated a positive correlation on asset management, bank size, capital ratio,
inflation rate and GDP; while a negative correlation on the quality of credit and
efficiency of operational activities with the bank's profitability. Sufian and
Habibullah (2009) attempted to investigate the performance of commercial banks in
Bangladesh from 1997 to 2004. Bank size was negatively influencing return on
average equity (ROAE) but positively influencing on net interest margins (N1M) and
return on average assets (ROAA). Menicucci and Paolucci (2016) revealed that bank
size, capital ratio, loan ratio, total deposits and loan loss allowances are statistically

significant to banks’ profitability in European countries.

Misra (2015) conducted a research on examining the factors which are asset quality,
loans to total assets ratio, net interest margin, non-interest income to assets ratio,
bank size and capital adequacy ratio, inflation rate, GDP and real interest rate were
the significant to profitability determinants in India. In the research paper of Berger
and Bouwman (2009) pointed out that higher net surpluses are being shared among
stakeholders such as depositors and borrowers when more liquidity is created.
Therefore, the effect of liquidity creation on bank’s performance is positively
correlated. Based on the identification by Molyneux and Thornton (1992) shows that
there is an inverse effect of liquidity on the performance of banks across European
countries during 1986 to 1989 by using cross-sectional data only.

According to Chen, Liang and Yu (2018) studied the consequences of asset
diversification on banks’ performance in three Asian countries that adopted dual

banking systems during the 2006 to 2012. Islamic banks tend to have higher asset
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quality and capitalization but less cost-efficient when compared with conventional
banks. The differences between Islamic and conventional banks due to the
compliance of Shariah law on lending and investing in Islamic banks. There is a
negative effect on asset diversification and the performance of conventional banks

whereas least effect on Islamic banks.

1.3 Problem Statement

In the economic perspective, banks create liquidity and provide services to
individuals is crucial in affecting the economic situation. There are several ways to
create liquidity by offering loans to customers by using demand deposits which is
the transformation of liquid liability to illiquid assets. Besides, banks offer standby
letters of credit and loan commitments for companies as a long-term investment
strategy by creating liquidity off the balance sheet. Thus, banks help to stimulate
economic growth and benefit from the management of capital via liquidity creation
(Jiang, Levine, & Chen, 2016).

In Southeast Asia countries, financial institutions offer single banking or dual
banking services. Single banking systems are either Islamic or conventional
banking while dual banking systems are operating Islamic and conventional
banking side by side that concerns on liquidity management to prevent crumble and
instability in the financial system. Both financial systems offer different methods
and financial instruments in creating liquidity (Hassan, Razzaque & Tahir, 2013).
Islamic banking emphasizes prohibition of interest and any activities that involve
uncertainty, gambling, tobacco, and alcohol with the compliance of Shariah
principles, but conventional banking does not have any restrictions in performing

any transactions (Prabhakar & Lane, 2008). Therefore, Islamic banks only offer
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equity finance instruments, while conventional banks offer equity and debt finance

instruments (Hassan, et al., 2013).

Conventional banking system (conventional banking) offers various types of
financial instruments such as bills of exchange and other commercial papers that
are used in debt financing. Bills of exchange is to finance export and import services
where market value derives from interest rate and maturity duration, but interest
rate is not mentioned in the contract. Islamic banking system (Islamic banking)
offers similar products as conventional but without interest rate (Hassan, et al.,
2013). In conventional banking, deposit is the major source of liquidity as
depositors receive interest from the deposit, and the amount increases when the
central bank adopts monetary policy with an increase of interest rate debt financing.
On the contrary, Islamic banking offers several types of instruments for funds
utilization such as Murabaha which banks sell products to customers by informing
the amount of cost and profit. Bay Salam and Bay Istasna are short term investments
that allow customers to transfer ownership of assets to other parties but provide
lower rate of return, so banks unable to utilize the fund to create a large profit
(Hassan, et al., 2013).

Furthermore, conventional banking issues long or intermediate term bonds to suit
the needs of different institutions. Bonds are fixed income securities where banks
provide interest to bondholders. In Islamic banking, sukuk has similar
characteristics with bond, but it is not considered as a loan certificate as higher risk
due to the asset not belonging to the business. There are several types of sukuk such
as lIstina, Murabahah, ljarah, and so on that finance according to the sukuk
characteristics as every sukuk has different features. Individuals who use the asset
of sukuk to obtain yield will share equally between stakeholders at the end of

contract (Hassan, et al., 2013).
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Other than that, conventional banking uses securities, preferred or common shares
to raise funds by issuing to the public and customers who possess ownership title
of the company assets. Islamic securitization is a security against the shares in equal
amounts which are distributed to firms by issuing certificates against the ownership
of the business's assets, however, banks do not allow the issuance of debt securities.
Islamic securities or shares prohibit trading in the secondary market unless the
company buys the assets, then only allow to issue shares in contrast to the assets,
but conventional banks are not being restricted by these principles (Hassan, et al.,
2013).

Al-Mamun, Yasser, Entebang, Rahman, Nathan & Abu Mansor (2014) indicated
Islamic banking obtained a higher average liquidity ratio than conventional banking.
This is because Islamic banking has more liquidity in providing cash to customer
deposits, and faces less financial stress in producing excessive loans. Besides,
conventional banking generates loans by focusing on liquidity creation, while
Islamic banking conducts in an opposite way. In profitability analysis, conventional
banking generates higher profit in using assets and equity capital than Islamic
banking as the conventional banking utilizes shareholders’ invested money in
efficient ways by generating a minimum of 1% of return for every single asset used.
Islamic banking is restricted in investing freely, only allowed to invest in projects
that are being approved by the Shariah Board and hold most of the investment in
government bonds which generate lower returns compared to other investments.
However, conventional banks are allowed to make any type of investment as long
with the objectives of higher profit not subjected to any restrictions (Al-Mamun, et
al., 2014).

Most of the banks in different countries are forced to provide Islamic banking
products and services in order to compete with others banking institutions rather
than standing alone. This leads to development of new rules and regulations,

standards and practices, and policies in order to stay in line with the changes
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(Hassan, Mohamad & Bader, 2009). For countries that adopt dual banking systems
which operate conventional and Islamic banking systems at the same time provide
more choice for citizens to choose the preferable banking services. In Malaysia,
Malaysian benefits with a full and robust banking alternative as the banks offer a
variety of conventional and Islamic products and services to suit different
customers' needs (Bank Negara Malaysia, 2020). Commercial banks generate profit
by raising deposits from depositors at a lower interest rate and use the deposited
money to create loans at a higher interest rate. Profit is the difference between
interest rate earned from borrowers and interest rate charged to depositors. Islamic
banks perform the same intermediary roles as commercial banks but the revenue is
focused on profit sharing arrangements with depositors or borrowers without any
interest (Alam, 2012).

Net Interest Margin (%)
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Figure 1.1: Net Interest Margin from year 2007 to 2017. Adapted from World Bank.
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Figure 1.4: Total Deposits from year 2007 to 2017. Adapted from World Bank
and CEIC.

Figures 1.1 to 1.4 indicate bank’s liquidity and profitability by making comparison
in single and dual banking system. Cambodia, Singapore and Vietnam are the
countries as proxy of single banking system, whereas Brunei, Indonesia and
Malaysia as proxy of dual banking system. Total loans, non-performing loans and
total deposits are the variables to analyse bank’s liquidity. Figure 1.1 shows
profitability of dual banking system is higher than single banking system by
analysing the average performance of three countries in banking system. Total loans
are higher than total deposits in single banking system can be known that banks
have insufficient liquidity to meet any unforeseen funding needs. It can be said that
dual banking system has higher liquidity by attracting more deposits from

customers, thus generates more loans which lead to create greater profit.

Nevertheless, Islamic banking is considered as a separate type of banking from
conventional as it excludes interest and replaces benefit sharing by depending on
the degree of the party’s risk involvement (Alam, 2012). In short, banks that operate
dual banking systems at the same time have to manage and ensure each of the

institutions follows their own rules and regulations. This causes complexity in
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managing as rules and regulations of both banking systems have various differences
and lead to a certain extent in liquidity creation on the bank's performance. This is
the motive to conduct such research as there is less research is conducting to analyse
the comparison of liquidity creation on the bank's performance between single and

dual banking systems in Southeast Asia.

1.4 Research Questions

The following research questions were developed from the problem statement of

this research:

1. Do total loans (Loan) significantly affect banks’ net interest margin (NIM)
between single and dual banking systems in Southeast Asia?

2. Do non-performing loans (NPL) significantly affect banks’ net interest

margin (NIM) between single and dual banking systems in Southeast Asia?

3. Do total deposits (DEP) significantly affect banks’ net interest margin
(NIM) between single and dual banking systems in Southeast Asia?

4. Does gross domestic product (GDP) significantly affect banks’ net

interest margin between single and dual banking systems in Southeast Asia?

5. Does inflation rate (INFL) significantly affect banks’ net interest margin
(NIM) between single and dual banking systems in Southeast Asia?

6. Does unemployment rate (UNEM) significantly affect banks’ net interest

margin (NIM) between single and dual banking systems in Southeast Asia?
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1.5 Research Objectives

The objective of the research paper is to solve problem statements by analysing the
liquidity creation on bank’s performance between single and dual banking systems
in Southeast Asia. There are two types of research objectives which are general

objectives and specific objectives.

1.5.1 General Objectives

This research is to investigate the liquidity creation of banks’ performance
between single and dual banking systems in Southeast Asia. Determinants
that are involved are total loans (Loan), non-performing loans (NPL), total
deposits (DEP), gross domestic product (GDP), inflation rate (INFL) and
unemployment rate (UNEM).

1.5.2 Specific Objectives

There are six specific objectives in this research which are:

1. To examine the relationship between Loan and bank’s NIM between

single and dual banking systems in Southeast Asia.

2. To examine the relationship between NPL and bank’s NIM between

single and dual banking systems in Southeast Asia.
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3. To examine the relationship between DEP and bank’s NIM between

single and dual banking systems in Southeast Asia.

4. To examine the relationship between GDP and bank’s NIM between

single and dual banking systems in Southeast Asia.

5. To examine the relationship between INFL and bank’s NIM between

single and dual banking systems in Southeast Asia.

6. To examine the relationship between UNEM and bank’s NIM

between single and dual banking systems in Southeast Asia.

1.6 Significance of study

Liquidity creation is significant to the bank performance and every bank has a
different approach on dealing with liquidity creation. The paper studies the impact
of liquidity creation on bank performance between single and dual banking systems

in Southeast Asia.

Based on the central bank perspective, the study would benefit in making decisions
by anticipating the inflation and unemployment in the following year to make
adjustments on the monetary policy. Central bank can formulate the monetary
policy by controlling the inflation and unemployment rate through money supply
as this study helps them to have a better understanding on the impact of liquidity
creation on bank performance between single and dual banking systems. For
example, Bank Negara Malaysia can adjust the annual budget of Malaysia

according to the monetary policy.
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Moreover, the study will be very helpful for individuals who are focusing on the
banking industry by understanding the impact of liquidity creation on bank
performance between single and dual banking systems such as shareholders,
borrowers, lenders, investors, and employees. The more understanding about the
type of policies adopted by the banks and implications, stakeholders more

effectively in managing the works related to the banking sector.

Lastly, the findings will fulfil the academic gap by providing the comparison results
and interpretation on the impact of liquidity creation on bank’s performance
between single and dual banking systems in Southeast Asia. This research would
be beneficial to future researchers who are going to study a similar topic as there is
less research being conducted. We hope that this study will be a starting point that

encourages more researchers to conduct similar research.

1.7 Chapter Layout

The summary of chapter 1 to 5 as stated in below:

Chapter 1 briefly provides an introduction of this study by discussing the
background, problem, objectives to be achieved, and the usefulness of this study for
practitioners or academic purposes.

Chapter 2 focuses on the theory and past studies of researchers for the net interest
margin and six independent variables which are total loans, non-performing loans,
total deposits, gross domestic product, inflation rate and unemployment rate. This

is to figure out the similarity and differences of this study with other researches by
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determining the academic gap. Besides, the expected sign of this study for each

variable will derive from numerous past studies.

Chapter 3 shows the details of data, variables, and research methodology that are
being adopted in this study. This study will use empirical testing procedures to test
econometric framework through several tests to provide the information in the

following chapter.

Chapter 4 makes interpretation on data through the descriptive and inferential
analysis after generating the data by using E-view 10. This chapter will investigate

the relationship and significance of the liquidity creation and bank’s performance.

Chapter 5 summarizes the details from chapter 1 to 4 by showing the discussion and
findings, limitation of study, and providing recommendations for future researchers

to make adjustments.

1.8 Conclusion

This chapter highlights the impact of liquidity creation on banks performance
between single and dual banking systems in Southeast Asia. In detail, this chapter
provides information about the background of study while the problem statement
and research questions are discussed. The significance of study for the academic or

practitioners described after the research objectives and hypotheses.
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CHAPTER TWO: LITERATURE REVIEW

2.0 Introduction

This chapter indicates past research and studies the liquidity creation on bank
performance. Several common theoretical models will be implemented to examine
the results of the variables in the study. Furthermore, literature will be reviewed and
findings are summarized from the studies. Lastly, theoretical framework and

hypothesis have been developed.

2.1 Theoretical Review

There are several relevant theories being indicated to describe the relationship
between variables and bank performance. It provides fundamentals to create
proposed theories. Theories that had been used in this part were credit creation
theory, credit default theory, classical principal-agent theory, financial
intermediation theory, fisher effect theory and financial accelerator theory.

2.1.1 Credit Creation Theory

Credit creation theory was proposed by McLeay, Radia & Thomas (2014).

Financial institutions create money through lending by using the deposited
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money provided. However, total funds are not constrained by the activity
of deposit where the acts of lending create new purchasing power that did
not exist before. Moreover, the capacity of banks to generate credit money
stems from the combination of lending and deposit taking. Thus, banks get
benefits from interest earned on loans exceeding interest charged on bank
liabilities such as interest paid on deposited money and bondholders. Credit
creation increases banks to offer more loan opportunities and leads to

increased profitability (University of Bristol, 2020).

2.1.2 Credit Default Theory

Credit default theory was newly developed by Sy (2007) after the
investigation and measurement on the existing credit risk models. This
theory is mainly for the estimation of expected losses from lending. Most of
the existing theories in estimating expected losses from lending face
difficulties in statistical estimation and do not strongly rely on empirical
data. These theories suffer from historical sampling bias due to shortage of
high qualities and massive data. Besides, the rapid change in the
environment leads to the existing theories being unable to measure the credit
risk. Thus, credit default theory is able to evaluate credit risk in a variation

of environment.

Sy (2007) stated the main reasons for the occurrence of credit default are
delinquency and insolvency. Delinguency can be known as inability to make
payment on the debt on the due date. Most of the credit default happened
due to delinquency. Insolvency occurs when the assets of the borrower are
lesser than liabilities which can be explained as they have insufficient assets

to pay back debts and thus may face bankruptcy. Risk factors that have
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necessarily causal impact on delinquency and insolvency are considered
relevant. In the changing market environments, only Sy’s approach can be

used to measure the credit risk dynamically.

Credit default theory is applicable and related in the study as non-
performing loans is one of the indicators of credit risk and it directly affects
a bank's profitability. The higher the amount of non-performing loans, the
lower the bank’s profitability. This is because bank’s liabilities increase

when borrowers are unable to make repayments on their debts.

2.1.3 Classical Principal-Agent Theory

Classical principal-agent theory was proposed by Michael Jensen and
William Meckling. This theory has been developed within the framework of
“new institutional economics” which was proposed by Rudolf Richter and
shared the basic characteristics of the framework (Braun and Guston, 2003).
For example, institutions can constrain actors’ choices so that the problem

brought by this principal-agent relationship could be avoided.

According to Khan, Scheule & Wu (2017), bank managers tend to take more
risk by antagonistically lowering the lending rate to increase loan volumes in
order to enhance their own benefits when banks have a lower funding
liquidity risk as a result of large amounts of deposit inflows. Subsequently,
most of the bank managers require higher levels of compensation to maintain
their living standard. Hence, they will pursue more aggressive lending
strategies when liquidity is in great quantity and not being questioned.
However, if bank managers could handle the deposit inflows with a right and

competitive strategy, it could still bring a certain profitability to financial
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institutions. In short, the higher the amount of deposit, the higher the bank’s

profitability as the bank can use those deposits to fund for more action.

2.1.4 Financial Intermediation Theory

Financial intermediation theory was proposed by Gurley & Shaw (1960). In
accordance to Wasiuzzaman & Tarmizi (2010), Gross Domestic Product
(GDP) increases proportionally to bank profitability due to the expectation
that when GDP increases, consumers will demand for more financial
products and services such as loan to cope with the extra requirements on
funds and capitals for carrying out business activities in the economy. As
such, it creates extra incentives to banks for generating larger earnings and
returns. Besides, lower purchasing power leads to higher possibility of credit
default during economic downturn. Following an increase in business
activities, GDP growth increases as well, according to the “Financial

Intermediation Theory” (Vejzagic & Zarafat, 2014).

This theory takes into account agency theory and information asymmetry.
The presence of financial intermediaries is essential in allocating and
channelling resources optimally as well as mobilizing funds from surplus
fund units (SFUs) to deficit fund units (DFUs). The primary business of
financial intermediaries focuses on attracting more deposits while granting
loans mainly to the businesses and governments for expansion or investment
purposes. Financial intermediaries achieve these roles by issuing banks’
products and services and alternating the nature of their financial instruments.
As a result, banks serve as financial intermediaries that could benefit during
economic expansion to increase their profitability. In other words, bank

profitability is proportionally correlated to the GDP (Andries, 2009)
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2.1.5 Fisher Effect Theory

Fisher effect theory was proposed by Irving Fisher (1930). This theory
explains the relationship between inflation rate and interest rate from a long-
term point of view (Mishkin, 1991). It is anticipated that nominal interest rate
exhibits no change to the forecasted movement in inflation, either the rate is
increased or decreased. This is the rationale behind the interest rate being
kept constant to any shocks in the long run. Hence, the expected relationship
between predicted rate of inflation and nominal interest rate is one-to-one.
The Fisher Effect is affected by real economy factors instead of market forces

(Edirisinghe, Sivarajasingham & Negel, 2015).

According to Chen (2015), the purchasing power of citizens declines as the
rate of inflation rises. The reduction in purchasing power would lead to
decreased investments and productions that could result in poor economic
growth for a particular country. As such, Chen pointed out that the deposit
rate of a country will increase if the predicted inflation rate rises. Goods and
services become more expensive associated with rising inflation rate.
Consequently, bank profitability grows associated with the uprising currency

deposit rate.

2.1.6 Financial Accelerator Theory

Financial accelerator theory was proposed by Bernanke, Gertler, & Gilchrist
(1994) that adopts the principal-agent approach in the credit market by
analyzing the costs of the lender (principals) in obtaining information about
chances, features, and borrower’s behaviors. It shows that the cost of external

financing is higher than internal financing due to asymmetric information
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which causes higher agency cost of lending to reduce the possibility of non-
payment, but the cost of external financing will be lower when being fully
fledged or guaranteed (Bernanke, Gertler, & Gilchrist, 1994).

The net worth of borrowers affects the premium charged on external
financing. The lower the value of net worth, the higher the premium charged
with the given total amount of finance requested. Economic downturn will
significantly affect creditors' net worth, increase in the premium charged,
requested extra funds on external financing, and higher agency cost on
lending lowers down the ability of borrowers in spending and production.
Therefore, the government strengthens monetary policy when there is an
economic downturn as it creates an unfavourable impact on interest rate in
the balance sheet, and controls on funds reduce credit transactions in the
banking sectors (Bernanke, et al., 1994).

The credit crunch refers to the situation in which it is difficult to raise funds
via borrowing and happens during an increase in the interest rate or a decline
in economic growth. Credit crunch happens when the banking industry's
autonomous response to the rise in the actual intermediation costs as there is
a deterioration of information asymmetry during the great depression. This
interference affects the efficiency of the financing sector in performing
services as borrowers find that the credit cost is high and hard to obtain when
the cost of intermediation increases. Thus, there is a reduction in the personal
demands for loans (Coric, 2011).
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2.2 Literature Review

Literature review introduces the research that has been conducted by other

researchers and drops a conclusion of the expected relationship.

2.2.1 Total Loans

Gul, Irshard and Zaman (2011) mentioned that loan has positive relationship
with return on assets (ROA). The more deposits are turned into loans will
lead to higher rates of interest and income by keeping other variables
constant. A reduction in banks profit when banks try to increase the risk to
get a higher loan to assets ratio. Samad (2015) stated that loan to deposit
ratio is significant to Bangladesh banking industry’s profitability and loans
have a large proportion in bank’s interest earning assets. The loan to deposit
ratio is higher if banks turn more deposits into loans, the greater the bank’s
profitability and the greater the bank’s liquidity risk. Therefore, total loan to

total assets ratio increases when profitability of a bank increases.

According to Abdullah, Parvez and Ayreen (2014), loan to total assets
which results from banks inability to absorb lower liabilities or to finance
rises on the balance sheet side of the assets which is considered a significant
determinant of profitability. These studies also showed that there is a
positive impact between profitability of loans to the asset ratio (Olweny &
Shipho, 2011; Alper & Anbat, 2011; Khrawish, 2011; Sufian, 2011; Syafri,
2012). Ramadan, Kilani and Kaddumi (2011) found that deposits and loans
are the bank's most relevant financial statements metrics to represent the

primary function of a bank. The higher the rate of transformation of deposits
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into loans, the greater the profitability. The results showed that Jordanian
banking lending activities are correlated with profit and banks in Jordan
should maintain a large amount of lending activities in order to maximize

profit.

Kolapo, Aveni and Oke (2012) stated a positive impact between loan and
advance coefficient and profitability across financial institutions with
constant time effect. The economic meltdown does not affect all of the
variables of bank success used in our model which are non-performing loan,
loan loss provision and loan and advance. According to Kayode, Obamuyi,
Ayodeleowoputi and Ademolaadeyefa (2015), total loans and advances are
linked to bank profitability in a positive and significant way. This study is
supported by Boahene, Dasah and Agyei (2012). Total loan to total assets
indicated a positive but minimal relationship with return on assets (Javaid,
Anwar, Zaman & Gafoor, 2011). This shows that the return on assets will
be lower with more loans but the relationship is not conclusive. From their
result, it stated that higher loans contribute to profitability but their impact
is not significant, revealing that more reliance on one major asset may result

in profitability but with less impact on overall profitability.

On the contrary, Vong and Chan (2009) concluded banks have a negative
effect on profitability if loan books of banks rapidly increase and need to
pay for higher lending cost. Loan to total asset ratio (LOTA) decreases
return on assets. Similar result was found by VVong (2005). Thus, higher loan
to total asset ratio does not result in higher profit rates because of the interest
spread due to the tight credit market situation and the subsequent interest
rate cuts. It is inferred from the findings that the profitability of banks is
inversely affected by the rate of loans and advance, non-performing loans

and deposits by placing them at a high risk of illiquidity and distress.

Page 29 of 167



Liquidity Creation on Bank’s Performance
Between Single and Dual Banking System
in Southeast Asia

Over the past few years, loan and growth has been relatively rapid and is not
entirely supported by the deposit base. Thus, banks are worried that it may
endanger their liquidity position as loans are generally the most volatile
among the assets. Better management of credit risk results in better bank
profitability (Kargi, 2011). Anbar and Alper (2011) showed that loan to total
asset ratio is expected to have a positive impact on profitability unless the
bank assumes an unreasonable risk level. Loan to asset ratio and loans under
follow up to loan ratio has a negative impact on return on assets. suggests
that the amount of the credit portfolio and poor quality of the assets have a

negative effect on asset return.

As there are numerous relationships between total loans and bank
performance, thus it should be analyzed with the positive expected signs

between loan and bank’s performance.

2.2.2 Non-Performing Loan

According to Clementina and Isu (2014), NPLs adversely affected the
bank's performance in Nigeria in terms of liquidity and profitability as it
deteriorates the assets of the bank. Banks have insufficient capital and funds
to supply deficit funds units as NPLs weaken the activities in the financial
system. As a result, investment activities cannot be conducted as NPLs
obstruct the efficient performance of the economy. Osuagwu (2014) found
out that the profit of banks in Nigeria decreases when loan default increases
as it measures the strength of environmental determinants on the bank
performance. The higher the ratio of NPLs, the lower the profit received by

the bank. NPLs reduce loan amount and interest income of banks (Ugoani,
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2016). Therefore, it generates a negative impact on the loan growth rate and
also banks profitability.

Bhattarai (2016) mentioned the NPLs ratio negatively affected the bank’s
profitability in terms of ROA, whereby it positively affected the bank’s
profitability in terms of ROE. Roman and Danuletiu (2013) indicated high
value of NPL ratios negatively affected the bank’s profitability as it
deteriorated the bank assets’ quality in Romania. Duraj and Moci (2015)
pointed out the increment of NPLs generates increment in the provisions
from banks which cause decrease in the profitability of banks in Albania.
Profitability of Albanian banks is affected by the poor credit quality as when
there is an increment in the doubtful assets, it generates more provisions
expenses in order to cover the credit losses which lower the bank’s

profitability.

On the contrary, Roman and Danuletiu (2013); Abiola and Olausi (2014)
investigated that a high value of a non-performing loan has a positive
correlation with a bank's profitability as it increases the exposure to credit
risk and is compensated by higher return. Profitability of banks in Ghana
increases even though there is an increase in the level of default and credit
risk due to the extremely high lending rates in the economy (Boahene, Dasah
& Agyei, 2012). Banks in Ghana enjoy experience in high NPLs that were
evoked by forbidden interest rates, fees and commission. In the research of
Marshal and Onyekachi (2014), the selected banks are not crucial enough in
worsening the bank profitability as they have small amounts of non-
performing loans in their loan portfolio. Kiran and Jones (2016) stated that
linkage between non-performing assets and return on equity will be

dissimilar based on the management of the non-performing asset.
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However, Weersainghe and Perera (2013) pointed out that NPLs of banks
in Sri Lanka show no relationship with profitability. This can be explained
by well capitalized banks in Sri Lanka having excessive operations and
lower levels of return that caused inefficiencies in the operations. There is
also an insignificant relationship between credit risk and banks performance
in Pakistan from 2006 to 2009 which adopted the ordinary least square
method in the research (Akhtar, Ali & Sadaqgat, 2011).

As the results are inconsistent from several studies, therefore this research
has been conducted to investigate the relationship between non-performing

loans and bank’s profitability with the expected sign of negative.

2.2.3 Deposit

According to Christaria and Kurnia (2016), the increasing amount of deposit
helps banks to extend more loans. However, credit risk is snowballing as the
amount of funds required to finance credit is progressively large where the
interest needed to pay customers is also increasing at the same time. Thus,
a negative relationship is found as the risk is much greater when the amount
of deposit is too high for a bank. The amount of deposit which plays a
liability role in a bank's balance sheet increases, the liquidity will decrease
(Dietrich & Wanzenried, 2011). This is because banks need to reserve a
certain level of liquidity to meet the demand of depositors when they want
to withdraw the deposit, hence banks will have less funds to generate more

profit.

Besides that, Saeed (2014) found out that there is a negative relationship
between deposit and bank profitability. As the stability of financial

Page 32 of 167



Liquidity Creation on Bank’s Performance
Between Single and Dual Banking System
in Southeast Asia

institutions was heavily being harmed and caused customers to lose
confidence in the financial institutions during the financial crisis. Thus, the
issues caused customers were unwilling to deposit additional money in
banks. Studies from Athanasoglou, Delis and Staikouras (2006) indicated
that deposit negatively affects bank profitability. The more the amount of
deposit will lead to creating more loans to customers. At the same time, the
chance of financial institutions facing high-risk loans or default loans is also
getting higher. The higher is the accumulation of this type of loan, bank
profitability will be harmed at a certain level. Similar results were generated
by Bejaoui and Bouzgarrou (2014). They debated that loan is an illiquid
asset and stated that the more illiquid assets a bank holds, the lower the bank
profitability. Hence, the overuse of deposits to finance loans is likely to
fluctuate the bank profitability as this resource’s structural inadequacy is

met by the use of special resources and refinancing in the money market.

However, according to Van den End (2016), there is a significance between
deposit and bank profitability within context of financial flow in a positive
way. In this context, deposit can create loans and loans can be considered as
one of the bank assets. Liquidity position of banks increases when deposit
increases, thus banks are able to extend more loans and gain more profit
theoretically. Javaid, Anwar, Zaman and Gafoor (2011) concluded that there
is a significance between deposit and bank profitability in Pakistan.
Profitability of banks will be affected by deposit as it is the main source of
bank’s funding. Loans will be increased when banks are more dependent on
deposit for funding which can lead to a better return on assets. Kawshala
and Panditharathna (2017) have similar results as banks provide more loan
opportunities to customers when they have more deposits which mean there

IS more opportunity to generate profit.

On contrast, Ali and Puah (2019) revealed that deposit has insignificant
relationship with bank profitability. The more aggressive a financial
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institution tries to generate, more deposits will increase operational cost as
a result of increasing promotional programmes, offering low and attractive
interest rates to consumers. Thus, bank profitability will not be affected if
the financial institution does not try to take an aggressive initiation to
generate more deposit. According to Adusei (2015), bank profitability is
insignificantly related to deposit. From their study, low deposit will result
in a lower level of consumer confidence and vice versa. The evidence to
prove the statement above is that consumers will doubt the stability of a
particular financial institution if that particular financial institution was

unable to offer a high level of deposit.

As there are inconsistent results from several studies, therefore our study
will conduct an analysis by observing the relationship between deposit and

bank’s profitability with the expected sign of negative.

2.2.4 Gross Domestic Product (GDP)

Roman and Danuletiu (2013); Curak, Poposki and Pepur (2012) concluded
GDP is significantly influencing Romania commercial banks’ profits in a
positive way. Increase in GDP will cause an increase in economic growth
which encourages demand for financial products and services as well
provide an opportunity to the banks for giving more lending activities
respectively. On the contrary, bank profitability is expected to decline
during the economic crisis due to the increasing amount of non-performing
loans (NPL). In accordance to San and Heng (2013), during economic
expansion, increasing demand for credit (loan) and rising quality of bank

assets would lead to higher earnings. Meanwhile, default risk and the cost
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of provisions are rising as it creates an impact on the reduction of lending

activities, causing the bank profitability to decline.

In examining the profitability determinants for Pakistan banks, Ali, Akhtar
and Ahmed (2011) pointed out that GDP growth rate is statistically
significant in increasing assets and equity returns during 2006 to 2009.
Athanasoglou, Brissimis and Delis (2008) observed that the upper phase of
the business cycle in Greek is having an impact on the bank's profitability.
They predicted that the rate of GDP growth will make an impact on the
demand for loans for banks. Investigation of macroeconomic determinants
was conducted by Zeitun (2012) proved positive relation of GDP to ROA

and return on equity (ROE) for banks in Gulf Cooperation Council countries.

On the other hand, Staikouras and Wood (2004) debated that negative
correlation is found between GDP growth and bank profitability in the
commercial banks and saving banks in European countries. They claimed
that countries that are experiencing higher GDP growth rate normally own
fully-developed banking systems which would bring higher levels of
competitive interest rate and profit margin. However, due to the intense
competition that exists in the banking industry, those banks could not easily
acquire profits from economic growth. The findings are consistent with the
research by Ameur and Mhiri (2013) that discovered a negative relationship

between GDP and ROE and net interest margin (NIM) in Tunisia.

Notwithstanding, the impact of GDP on bank profitability remains indefinite.
Studies conducted by Ramadan, Kilani and Kaddumi (2011) in Jordan
revealed insignificant negative relationships on the profitability of banks.
No impact of economic growth is found from the study of Ben Neceur
(2003). There were two reasons that contributed to this insignificant result.

Firstly, it was suggested that banks were inclined to not gain advantage in

Page 35 of 167



Liquidity Creation on Bank’s Performance
Between Single and Dual Banking System
in Southeast Asia

growing their profits during the inflationary conditions. Secondly, it was
mentioned that economic growth does not reflect any aspect of the
regulations as well the technology advancement in the banking sectors.
Arias (2011) in the US proved that the profitability level of banks is not
directly influenced by GDP.

Athanasoglou, Delis and Staikouras (2006) argued there is no evidence to
prove GDP exerts significant impact on profitability of banks in South-
Eastern European countries. This can be explained by implementing tight
monetary policy during the examined time of the research. Once the price
stability is achieved in the particular country, there is an expectation that
stronger relationship should be observed between the economic growth and
bank profitability by means of offering more lending activities, improving
the quality of bank assets as well reducing the strictness from the
supervisory side in view of the instability in the macroeconomic
environment. Study from Pasiouras and Kosmidou (2007) reported that the
impact of GDP on bank performance remains doubtful to domestic and

foreign samples respectively.

Since the results from the past studies are inconsistent, an analysis was
conducted by our study on examining the relationship between GDP rate

and bank’s profitability with the expected sign of positive.

2.2.5 Inflation Rate

Page 36 of 167



Liquidity Creation on Bank’s Performance
Between Single and Dual Banking System
in Southeast Asia

VVong and Chan (2009) stated that inflation will cause an effect on bank
profitability, determined by the factor whether inflation is anticipated or
otherwise. If inflation is being fully anticipated, interest rates could be
adjusted accordingly to realize a positive impact on the profitability. Study
from Athanasoglou, Brissimis and Delis (2008) further highlighted that
bank profitability can be determined by contrasting the increasing rate of
wages and other operating costs to the rising rate of inflation. The
profitability determinants will depend on whether the banks could adjust
their operating expenses according to the inflation expectation by raising the
interest rates to increase revenues faster than the costs they would have

incurred to acquire profits.

Pan and Pan (2014) discovered there is a positive relationship between
inflation on the profitability of commercial banks in China. As citizens are
making both saving and investment decisions in relation to their nominal
incomes, they will definitely save and invest more, since inflation would
raise their nominal incomes. During inflation, revenues earned from bank
floats rise more than the bank costs incurred in business operations and
branch network, resulting in higher bank profits (Tariq, Usman, Mir, Aman
& Ali, 2014).

Studies from Molyneux and Thornton (1992) in ascertaining the factors that
affect the performance of banks in European countries from the period of
1986 to 1989 found a positive relationship between inflation rate and bank
profitability. Results from Athanasoglou, Delis and Staikouras (2006)
showed that high earning level in South-Eastern European banks is
noticeable during inflationary periods. Consistent results to Alexiou &
Sofoklis (2009) highlighted that the impact of inflation to bank profitability

is positive, but the effect is minor. Guru, Staunton and Balashanmugam
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(2002) in Malaysia both conclude higher levels of profitability are

associated with higher levels of inflation.

On the contrary, if inflation unpredicted rise would ultimately create cash
flow problems to the borrowers that resulted in premature termination of
loan contracts. If that is the case whereby the banks are reacting slowly to
adjust their interest rates associated with the increasing inflation, there is
increasing chances the banks would suffer losses due to higher costs
incurred in comparison to the revenues earned. Furthermore, inflation could
adversely influence the planning and negotiation on loans, and thus reduce
the profitability (Sufian, 2011).

Studies from Muda, Shaharuddin & Embaya (2013) also argued that
inflation is negatively correlated with return on equity (ROE) on both local
and foreign banks. In the study from Pasiouras and Kosmidou (2007)
examined negative correlation between inflation and profitability of foreign
banks while minor positive correlation on profitability of domestic banks
studied as local banks might make adjustments on the interest rate according

to the predicted inflation level, while external banks might not.

However, Anbar and Alper (2011) discovered inflation does not cause any
impact to ROE and ROA of banks in Turkey. Findings from Ben Naceur
(2003) were found to be inconclusive to bank performance. At the same time
the banks failed to fully and accurately anticipate future inflation and failed
to seize the opportunity to gain advantage from inflationary conditions in
increasing profits. This implies that the banks have not benefited from the
economic growth as well as the business opportunities as a means to grow
their profits. This is supported by Ramadan, Kilani & Kaddumi (2011) said
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that one of the probable reasons is due to the fierce competition as a result

of the entry of new banks into the banking industry.

As there are inconsistent results generated from distinct studies, we
conducted the study in observing the relation between inflation rate and

bank’s profitability with the expected positive sign.

2.2.6 Unemployment Rate

Klein (2013) found that higher unemployment rate causes higher levels of
non-performing loans in most of the Central, Eastern, and South Eastern
Europe (CESEE) countries. Weak economic conditions lower down
capacity of borrowers to repay loans which causes banks incur losses.
Similar result was found by Messai & Jouini (2013) in Italy, Greece and
Spain as the unemployment rate reduces household’s purchasing power and
increased burden on repaying loans. It also influences on company’s
production as it lowers down the effective demand and decreases in
company’s profit but still has to pay for long term and short-term debts. The
influences on household and company cause the capability of repaying the

financial obligations to drop which reduces the bank's profitability.

The study from Mileris (2015) in EU countries indicated that EURIBOR
rate falls when demand of loan is less where economic downturn occurs in
2009 which cause reduction of interest income and increment in average
margin of new loan. Banks in Hong Kong have more ability to manage cost
efficiently during good economic conditions as they are able to provide
lower loan prices and increase its profitability (Wong, Fong, Wong & Choil,
2008). Larger banks receive more benefits than smaller banks in offering

attractive prices by receiving similar or higher profit due to its cost
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efficiency. This shows that banks are able to charge higher prices on the
loan products when good economic conditions lead to higher profit but
lower prices when increase in unemployment rate leads to reduced profit
(Wong, Fong, Wong & Choi, 2008).

Tan and Li (2018) determined the unemployment rate is negatively related
to the bank’s profitability. When unemployment rate increases, banks tend
to reduce credit risk by increasing loan loss provision and monitor strictly
on lenders activities. Profit of banks will be reduced as loan loss provision
is extracted from retained earnings and banks incur higher cost to adopt
more strategies and monitor borrowers’ activities. The rising unemployment
rate in the United States causes the absolute value of coefficient of smaller
banks tends to be greater than larger banks which indicate that they have
lesser capability in handling credit risk. Zhang & Dai (2019) showed that
unemployment rate in the United States significantly affected banks
profitability as it affected customers’ demand on banks products and

services which affects commercial activities.

Samhan and Al-Khatib (2015) stated that the result of all the dependent
variables is significantly related and has a negative correlation with the
unemployment rate by analysing the Jordan Islamic banks. VVodova (2011)
determined higher unemployment rate reduces commercial banks liquidity
in Slovakia during 2001 to 2010. Instability of the economy causes
borrowers to face greater difficulty in repaying debts that reduces banks
liquidity especially after the occurrence of financial crisis. When there is a
rise in unemployment rate, all of the banks except OTP Banka Slovensko
have increased its lending activity as the demand for loans increases which

reduces liquidity and lower profitability.
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On the other hand, Zou, Miller and Malamud (2011) found that there is an
increase in non-performing loan ratio, loan losses ratio, and net loan losses
when the unemployment rate rises across all the larger and smaller banks in
the United State. Ozili (2018) indicated that unemployment rate is
significantly associated with the bank's stability in Africa. There is a high
chance of non-payment in principal and interest of the loans when there is a
rise in unemployment rate and customers demand more loans from the bank.
However, banks tried to improve their stability by taking steps to control
excessive lending and make predictions on customers that do not have
ability to repay on loan and leads to reducing non-performing loans as a
precaution. Thus, the research shows a positive significance between bank

stability and unemployment rate.

The rising unemployment rate in MENA and EU regions increases bank’s
profitability as banks increase their spread and margins to safeguard
profitability when there are changes in the economic environment. The
increase of margin helps to compensate in the decrease of loan provision
which increases banks profit. This situation is only applicable to small banks
in EU regions. However, all the macroeconomic factors are not significantly
related to the bank’s profitability in MENA regions (Eldomiaty, Mabrouk,
& El-Shater, 2015). Based on the study of Shaha, Khan & Syed Sadaqat Ali
Shaha (2018), unemployment rate has a negative relationship with banks
liquidity in Pakistan as customers will reduce the demand for loans when
there is a high unemployment rate. However, the results show that the
impact of unemployment rate on bank’s liquidity is relatively low because
it is significant to the dependent variable of liquid assets relative to total
assets but insignificant to the dependent variable of total loan to total deposit
ratio. The limitation of the study is taking into consideration 23 banks in
Pakistan without analysing the effect of unemployment rate on banks in

other countries.
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As there are inconsistent results from several studies, therefore it is crucial
for researchers to conduct such analysis by observing the relationship
between unemployment rate and bank’s profitability with the expected sign

of negative.

2.3 Conceptual Framework

Bank-Specific Determinants Macroeconomic Determinants

Total loan e Gross Domestic Product

Bank

Profitability <« Inflation rate

\
Non-performing loan [
4

Deposit D Unemployment rate

Figure 2.1: Determinants of Liquidity Creation on Bank Profitability

The following hypotheses are derived based on the conceptual framework.

Hi: Total loans have a significant relationship to net interest margin.

H>: Non-performing loans have a significant relationship to net interest margin.

Hs: Total deposits have a significant relationship to net interest margin.

Ha: Gross domestic product has a significant relationship to net interest margin.
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Hs: Inflation rate has a significant relationship to net interest margin.

He: Unemployment rate has a significant relationship to net interest margin.

2.4 Conclusion

Theoretical framework is proposed in the study. In addition, literature reviews
related to the field of study were done in this chapter. The analysing and interpreting
of findings from past studies is done to determine the relationship between liquidity
creation and bank’s performance. Lastly, methodology that is used to conduct the

study is going to be discussed in the following chapter.
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CHAPTER THREE: METHODOLOGY

3.0 Introduction

This chapter discusses research methodology where the flow of procedures for
determining, selecting, processing, evaluating information in this study. Section 3.1
and 3.2 explain the details of data and chosen variables. Section 3.3 introduces the
econometric framework that will be used with the expected sign of coefficients.
Furthermore, Section 3.4 will construct empirical testing on the descriptive statistic
and inferential analysis with the econometric framework. Lastly, diagnostic

checking presents the validity, credibility and reliability of the econometric model.

3.1 Data Collection Procedure

3.1.1 Research Design

This study examines the relationship of liquidity creation on bank’s
performance between single and dual banking systems in Southeast Asia
from 2007 to 2017. In this research, Cambodia, Singapore, and Vietnam are
used as a proxy of a single banking system while Brunei, Indonesia, and

Malaysia are the proxy of dual banking systems.

Research design is a framework that adopts techniques to link the

components of the research jointly in a sound manner. It is vital to design
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before collecting data from various sources. There are three different types
of methods in research design which are qualitative, quantitative and mixed
methods (Geoffrey, 2019).

Quantitative method is adopted in the research paper as it is a more relevant
method compared to qualitative methods. It is characterized by
accumulating quantifiable data and implementing statistical, mathematical
or computational methods as a systematic analysis. Lartey, Antwi and Boadi
(2013) indicated that quantitative research was adopted to determine the
correlation between dependent and independent variables. Net interest
margin (NIM) is chosen to represent dependent variables and independent
variables are total loans (Loan), non-performing loans (NPL), total deposits
(DEP), gross domestic product (GDP), inflation rate (INFL) and
unemployment rate (UNEM).

3.1.2 Data Collection Method

In this study, panel data is being introduced to examine the relationship of
bank specific and macroeconomic variables on the bank performance
between single and dual banking systems in Southeast Asia by collecting
secondary data. Secondary data refers to the data that has already been
collected or generated by others (Ajayi, 2017). It is an analysis of primary
data and publicly available that requires less effort and is cost effective for

researchers to obtain compared to primary data.

In this research, secondary data of net interest margin and six independent
variables including total loans, non-performing loans, total deposits, gross

domestic product, inflation rate, and unemployment rate are collected from
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various sources that are stated below in Table 3.1. The data is being
evaluated from 2007 to 2017 on an annual basis with six different countries
in Southeast Asia including Brunei, Cambodia, Indonesia, Malaysia,
Singapore, and Vietnam. In this research, Cambodia, Singapore, and
Vietnam are used as a proxy of a single banking system while Brunei,
Indonesia, and Malaysia are the proxy of dual banking systems. As the data
of total loan amount taken from numerous sources with different units of
measurement, transforming the total loan variable into log function will be
simple for making interpretation in the analysis part. In short, there are 66
sample sizes in total to conduct the empirical testing, thus the generated

results are expected to be accurate and consistent with the past studies.
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Variables

Notation

Unit of

Measurement

Data Source

Net Interest Margin  NIM

Total Loans

Non-Performing

Loans

Total Deposits

Gross Domestic

Product

Inflation rate

Unemployment rate  UNEM

Loan

NPL

DEP

GDP

INFL

Percentage (%)

BND in Billion

KHR in Million

Rp in Billion

RM in Million

US$ in Million

VND in Million

Percentage (%)

US$ in Billion

Percentage (%)

Percentage (%)

Percentage (%)

World Bank

Authoriti Monetari Brunei

Darussalam

National Bank of Cambodia

OJK

Bank Negara Malaysia

Singapore Government Agency

CEIC

World Bank

World Bank / CEIC

World Bank

World Bank

World Bank
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3.1.3 Data Processing

Table 3.1 displays various sources of data collected such as the World Bank,
CEIC, and banks of respective countries. Data is being keyed in and arranged
wisely in Microsoft Excel after collection. Moreover, EViews 10 is being
used to generate results by constructing empirical testing and diagnostic
checking with the collected data. Thereafter, the outcomes are being taken
through several processes of presenting, analysing, justifying, and
interpretation specifically, as well as examining the consistency with

expected sign of coefficients and past studies in the literature review part.

3.2 The Rationale of VVariable Choices

3.2.1 Net Interest Margin (NI1M)

Net interest margin is a profitability ratio that measures the performance of
a company or financial institution in investment decisions with the
consideration of income, expenses, and debt (“Net interest margin,” 2021).
Net interest income expressed as a percentage of earning assets. The higher
of the net interest margin shows the bank or financial institution performing
well in profitability by earning more interest than interest that paid out
(Nguyen, 2012).

Investment income — Interest expenses
Formula =

x 100% (3.1)

Average earning assets
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3.2.2 Total Loans (Loan)

Loan can be defined as a form of credit vehicle in which, in return for future
repayment of the value or principal amount, a sum of money is lent to
another party. In addition to the principal balance, the lender also applies
interest and finance charges to the principal amount that the borrower must
repay. Moreover, loans may be a fixed, one-time amount or they may be
available up to a specified limit as an open-ended line of credit (Kagan,
2020). Regarding the study of Samad (2015), loan to deposit is higher if
banks turn more deposits into loan, the greater the bank’s profitability and

the greater the bank’s liquidity risk.

3.2.3 Non-Performing Loans (NPL)

Non-performing loans refer to loan facilities that borrowers are not able to
make payment on time (Clementina & Isu, 2014). Most of the researchers

deemed NPLs as bad debts due to its highly doubtful recovery.

3.2.4 Total Deposits (DEP)

According to Focarelli and Panetta (2003), deposits can be known as
customer deposits and can be calculated as dividing total customer deposits
by total assets of the financial institutions. In their study, deposits are known

as a secondary source of income for financial institutions.
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3.2.5 Gross Domestic Product (GDP)

Gross Domestic Product (GDP) is referring to the total income generated by
the outputs produced within a country during a stipulated time period. GDP
growth rate is the proxy in measuring the GDP of a particular country. GDP
growth is defined as the annual change in the GDP which is used as an
indicator to the demand for banking products and services (San & Heng,
2013). The formula of GDP is calculated as shown below (Fernando, 2020).

C: Consumption
G: Government Spending
I Investment

NX: Net Exports

3.2.6 Inflation Rate (INFL)

Inflation refers to the rate that is capturing the general rising price level for
all the selected goods and services in an economy. Inflation will make an
impact in the purchasing power of the consumers in buying lesser goods and
services given each unit of the currency (San & Heng, 2013). The formula

for measuring the rate of inflation is as shown below (Fernando, 2020).

3.2.7 Unemployment Rate (UNEM)
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The unemployment rate represents the total percentages of the unemployed
labour force in a country (Singh & Sharma, 2016). According to the
International Labour Organisation (ILO), measurement of unemployment
rate is individuals who categorise as an individual being employed by
employer without any work or job in the past four weeks, but search job

actively (“Unemployment,” 2021).

Number of employed + unemployed
Total population

Formula = x 100% (3.2)

3.3 Econometric Framework

This study introduces an econometric model to test the significance of net interest
margin with six variables including total loans (Loan), non-performing loans (NPL),
total deposits (DEP), gross domestic product (GDP), inflation rate (INFL), and
unemployment rate (UNEM). In this model, total loans transformed into log
function for simple understanding and interpretation as obtained total loans data
from various sources that shows total loans amount in different units of

measurement.

3.3.1 Panel Data Regression Model:

NIM; = By + BiIn(Loan);e — B (NPL);x — B3(DEP); + B4(GDP) + Bs(INFL); —
Be(UNEM);; + € (3.3)

Page 51 of 167



Liquidity Creation on Bank’s Performance
Between Single and Dual Banking System
in Southeast Asia

Where,

NIM= Net Interest Margin (in percentage)

Loan= Total Loans (BND in Billion / KHR in Million / Rp in Billion / RM in
Million / US$ in Million / VND in Million)

NPL= Non-Performing Loans (in percentage)

DEP= Total Deposits (US$ in Billion)

GDP= Gross Domestic Product (in percentage)

INFL= Inflation Rate (in percentage)

UNEM= Unemployment Rate (in percentage)

i = country (Brunei, Cambodia, Indonesia, Malaysia, Singapore, and Vietnam)

t = period (2007 to 2017)

In this study, panel data regression model is used to test single and dual
banking systems respectively with net interest margin and six independent
variables which are total loans, non-performing loans, total deposits, gross
domestic product, inflation rate, and unemployment rate from 2007 to 2017.
As shown in the panel data regression model applied in this research to
resolve the literature gap that indicated in Chapter 2 of the literature review
part by analysing the impact of bank specific and macroeconomic variables
on bank’s performance between single and dual banking systems over six

countries.
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3.4 Empirical Testing Procedure

3.4.1 Descriptive Analysis

The usefulness of descriptive analysis is gathering the raw data from a
sample or population and provides a brief idea of the main point of the data
by analysing the dependent and independent variables. In this study, the
purpose to analyse the liquidity creation on bank’s performance between
single and dual banking system in Southeast Asia with different variables
including net interest margin (NIM), total loans (Loan), non-performing
loans (NPL), total deposits (DEP), gross domestic product (GDP), inflation
rate (INFL), and unemployment rate (UNEM). Descriptive analysis is
crucial to be conducted before making inferential analysis comparisons as it
provides the foundation of information for the inferential analysis (Kaur,
Stoltzfus, & Yellapu, 2018).

Descriptive statistics provide information by measuring the frequency,
dispersion, position, and central tendency. Nevertheless, interpretation of
data analysis for the descriptive analysis concentrates on central tendency
and dispersion part only out of four measurements. Central tendency is the
value that illustrates the whole set of data in a single measurement. In the
central tendency, there are three parts that could be categories which are the
mean, median, and mode. The mean is the average value of a variable by
dividing the total number of observations of the particular variable, median
is the middle number of the single-item variable, and mode is the value that
occurs the most frequently in a single item of variable. For the dispersion,
this study focuses on the variance and standard deviation measures of spread
that indicate how closely each data is to the mean value for a single item
variable (Kaur, Stoltzfus, & Yellapu, 2018).
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3.4.2 Inferential Analysis

3.4.2.1 Phillips-Perron Unit Root Test

Unit root test is one of the tests that has important implications on economics
as this test hypothesizes the rational use of information that is available to
economic agents (Phillips & Perron, 1988). Before proceeding to the
Phillips-Perron unit root test, researchers shall know that the Dickey-Fuller
test involves fitting the regression model by ordinary least squares (OLS),
but there will arise a problem of serial correlation which is a trouble. Thus,
our study chooses to run with Phillips-Perron unit root test due to this test
can be viewed as Dickey-Fuller statistics that have been made robust to
serial correlation by applying Newey-West estimator (1987) (Rothe, &
Sibbertsen, 2006). In particular, the unit root test helps in determining
whether the trend is stochastic or deterministic. According to Phillips and
Perron (1988), stochastic trend means that the outcome caused by one
particular variable involves randomness or uncertainty while deterministic
trend means that the outcome caused by one particular variable can be
forecasted. Phillips-Perron unit root test can help to deal with serial

correlation and heteroscedasticity in the error term.

H, : Presence of a unit root

H;: Absence of a unit root
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3.4.2.2 Panel Data Regression Model

According to Gujariti and Porter (2009), the panel data regression model
uses panel data which consists of cross sectional and time series data to
conduct the analysis. In this study, the researchers use the model to analyse
the effects of banks specific factors and macroeconomics factors on the
bank’s performance over six countries in Southeast Asia from 2007 to 2017.
There are several reasons for choosing panel data where it is more
comprehensive in analysing variation of observations over the time period
rather than using cross sectional or time series data only. This is because
cross section data focuses on variation of observation in a particular year,
while time series data emphasizes the time effect of one observation only.
Besides, panel data captures heterogeneity in different units, thus the
estimation is more accurate because it does not treat all of the observations
as the same or equal. Subsequently, panel data takes into consideration the

dynamic of changes such as financial crises.

Panel data regression model has three different types which are pooled
ordinary least square model (POLS), fixed effect model (FEM), and random
effect model (REM) which are applicable to different situations and
assumptions. The similarity between the fixed effect model and the random
effect model is both models considered as a heterogeneous model, while the
differences in the individual specific error components of the random effect
model are not correlated with the independent variables but the fixed effect
model does. Therefore, this study will use three different hypotheses testing

to determine which model is the most appropriate (Gujariti & Porter, 2009).
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3.4.2.2.1 Pooled Ordinary Least Square Model (POLS)

Pooled regression or pooled ordinary least square model (POLS) is the
easiest way to estimate with a sample NT as observation, at the same time
not recognizing panel structure of data (“Models for Pooled and Panel
Data,”n. d.). In this model, the assumptions are that all the coefficients of
each observation will be the same and do not change according to time,
which can be said as a homogeneous model. Besides, the error term under
this model can be known as clustered standard errors where this type
standard error is robust to correlation between error terms of that
coefficients of each observation will be the same and heteroskedasticity over
time. The disadvantages of POLS are that all observations are equal in which
not taking consideration of the effects or specification of observations over
the time leads to the estimator or coefficient value imprecise (Gujariti &
Porter, 2009).

3.4.2.2.2 Fixed Effect Model (FEM)

For the fixed effect model, the assumptions are that the coefficient of each
of the observations will be different but there can be two situations where
time variant and no time variant. The specification of the FEM is the
individual specific error components are correlated with the explanatory
variables. For the time variant model, dummy variables are used to capture
the effects. As there are an excessive number of dummy variables that leads
to degrees of freedom (k) losses which will lose a lot of information and
higher chance of multicollinearity problems occur. The degree of freedom
is important when calculating the test statistic value where k is the number

of independent variables in the model (Gujariti & Porter, 2009).
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3.4.2.2.3 Random Effect Model (REM)

The assumptions of random effect models are that all the coefficients are
different by using a large number of populations to estimate the individual
intercept with a constant mean value and do not respond to time. The
intercept value of the model is showing the value deviation from the
constant mean value. The awareness of REM is to use Generalised Least
Square (GLYS) to estimate the REM instead of using Ordinary Least Square
or else the error term is found not constant which leads to autocorrelation
problems. Thus, the individual error components are not related to each
other and do not correlate with the time series or cross-sectional data
(Gujariti & Porter, 2009).

3.4.2.2.4 Poolability Hypothesis Test

Poolability hypothesis test is used to measure the pooled ordinary least
square model and fixed effect model by using the test statistic of the
restricted F test or p-value. In this test, researchers analyse the null
hypothesis and reject the null hypothesis if the p value is less than all the
significance levels (1%, 5% and 10%). The rejecting decision shows that the
fixed effect model is more suitable for this study compared to the pooled

ordinary least square model (Gujariti & Porter, 2009).

H,: There is acommon intercept on bank performance in the banking system.
(POLS is preferred).

H;: There is no common intercept on bank performance in the banking

system. (Fixed Effect Model is preferred).
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3.4.2.2.5 Breusch and Pagan Lagrange Multiplier Test

Breusch and Pagan Lagrange Multiplier test examines the pooled ordinary
least square model against the random effect model in the heterogeneity
error as both models make different assumptions where pooled ordinary
least squares assume homogeneity while the random effect model assumes
heterogeneity. When p value is less than all the significance levels (1%, 5%
and 10%), researchers will reject null hypothesis and make a conclusion that

a random effect model is more preferable (Gujariti & Porter, 2009).

H, : There is a common intercept on bank performance in the banking
system. (POLS is preferable).

H,; : There is no common intercept on bank performance in the banking
system. (Random Effect Model is preferable).

3.4.2.2.6 Hausman Test

The Hausman test is used to determine the suitability of a fixed effect model
compared to a random effect model in this study by using the decision rule
of rejecting the null hypothesis where p value is less than all the significance
levels (1%, 5% and 10%). Otherwise, do not reject. If the result shows
rejection of the null hypothesis, it means that the fixed effect model is more
suitable in the model (Gujariti & Porter, 2009).
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H, : There is a common intercept on bank performance in the banking

system. (Random Effect Model is preferable).

H; : There is no common intercept on bank performance in the banking

system. (Fixed Effect Model is preferable).

3.4.2.3 Diagnostic Checking

3.4.2.3.1 Normality Test

The Jarque-Bera (JB) test is a large sample test that focuses on skewness
and kurtosis to measure the residuals of Ordinary Least Square (OLS). The
test statistic for JB test is as follow:

jB = n[>+ £¥ (3.4)

6 24

If the p-value of JB test is less than the significance level, the null hypothesis
can be rejected and concluded that the residuals are normally distributed
(Gurajati & Porter, 2009).

3.4.2.3.2 Multicollinearity
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The occurrence of multicollinearity is due to two or more independent
variables in a multiple regression model being highly correlated to each
other. Multicollinearity will make the statistical inferences less reliable
(Hayes, 2020).

Generally, there are three ways to detect the degree of multicollinearity.
Firstly, multicollinearity is detected if high R? is observed with few
significant t ratios. This implies that the overall statistic result is significant
while the individual statistic result is not significant. High pairwise
correlation is the second method to prove multicollinearity problems. It can
be concluded that the independent variables are correlated if correlation is
more than 0.80. Other than that, highly collinearity exists if Variance
Inflation Factor (VIF) is 10 or higher while Tolerance Factors (TOL) that is
near to O indicates serious multicollinearity. The closer the TOL to 0, the
higher the degree of collinearity between the two independent variables; and

vice versa (“Statistics Solutions,” 2021).

The equation of VIF and TOL can be known as:

VIF = ———
(1—R?) 35)

TOL = —

(3.6)
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Table 3.2

Rules of Thumbs of VIF

VIF value Indication

VIF>10  Serious multicollinearity

1<VIF <10 No serious multicollinearity

VIF=1 No multicollinearity

VIF =0 Perfect multicollinearity

Table 3.3

Rules of Thumbs of VIF

TOL value Indication

TOL~0  Serious multicollinearity

TOL~=1  No serious multicollinearity

TOL=1 No multicollinearity

3.4.2.3.3 Heteroscedasticity

Heteroscedasticity occurs when the standard deviation of an expected

variable is non-constant, measured over various values of an independent

variable or connected to previous time periods. Furthermore, there are two

forms of heteroscedasticity that often occur which are conditional and
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unconditional. Conditional heteroscedasticity identifies non constant
volatility related to volatility of the preceding period while unconditional
heteroskedasticity refers to general structural changes in volatility not
related to the volatility of the preceding period (Hayes, 2020). Besides that,
in datasets which have a wide range between the largest and smallest values
observed, heteroscedasticity occurs more frequently. There are various
explanations on the occurrence of heteroscedasticity but the common reason
is that the variance of error varies with a factor in proportion. A variable in
the model may be this factor (Frost, n. d.).

However, heteroscedasticity may generate some consequences and
problems. Linear regression assumes that the distribution of the residuals is
constant throughout the maps which were stated by the researcher earlier.
There is a risk that the statistical findings will not be trusted when
assumptions are violated at any time. Therefore, there are two reasons for
using homoscedasticity instead of heteroscedasticity.  Firstly,
heteroscedasticity in the coefficient estimates does not cause any bias, but it
reduces its accuracy. Lower accuracy raises the probability that the
estimates of the coefficient are further away from the right population value.
Besides that, heteroscedasticity appears to create smaller p-values than what
it should be. This effect arises because the variance of the coefficient
estimates increases by heteroscedasticity, but this increment is not observed
by the OLS method. Subsequently, the p-value of test statistic and F statistic
will be affected with an underestimated amount of variance that leads to

inaccurate significant results (Frost, n. d.).

In this research, Breusch-Pagan Lagrange Multiplier test is used to test for
heteroscedasticity in linear regression models derived from the principle of
Lagrange multiplier test in order to examine the variance of error term
significance to the independent variable. If the variance of error term is

significant to the independent variable shows that heteroscedasticity occurs.
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The estimated linear regression model:

Y =B+ Bix+ fpx, + 1 (3.7

Where |, the error term that is normally and independently distributed with
zero mean and variance. If the residual is not normally and independently
distributed with zero mean and variance shows that the variance is
significant to independent variables. Thus, an auxiliary regression equation
is used to determine by regressing the squared residuals on the independent

variables.

The auxiliary regression equation:
02 =ayg+ a;x; + apx, +v (3.8)

Where (, the residual obtained from the regression model is used in analysing
samples out of the population. x denotes the vector of explanatory variables,

and v denotes the white noise error term.

Breusch pagan test follows chi square distribution where the test statistic is
nX?with the number of degrees of freedom or p-value of the test statistic. If
the BP test statistic nX?is greater than the chi square critical value or p value
is less than all the significance levels (1%,5%,10%) shows that rejecting the
null hypothesis. This indicates that the error term is significant to the

explanatory variables.

3.4.2.3.4 Autocorrelation
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Autocorrelation is a statistical representation of the degree of similarity
between a given time series over a successive time interval and a lagged
version of itself. This is the same as measuring the correlation between two
separate time series except that autocorrelation uses twice the same series
which is once in its original form and one more time interval once lagged
(Smith, 2020). Autocorrelation is crucial due to several reasons such as the
validity of inferential statements associated wit