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PREFACE 

 

This research project is submitted as a partial fulfillment of the requirement for the 

graduate student of Bachelor of Business Administration (Hons) Banking and 

Finance in Universiti Tunku Abdul Rahman (UTAR). The title for this research 

paper entitles “Friends or Foes? Case of Arising Financial Technology in Financial 

Industry” with the supervision by Mr. Koh Chin Min. The final year project is 

completed solely by the authors based on others researches and resources quoted as 

in references.    

 

This primary focus of this research is to investigate and provide in-depth 

understanding on how financial technology (FinTech) influence bank performance 

in the United States (US). The independent variables used in this research are 

FinTech, represent Peer-to-Peer (P2P) lending, along with other variables such as 

Bank Size, Foreign Direct Investment (FDI), Gross Domestic Product (GDP) as 

well as Inflation while Return on Asset (ROA) used as the dependent variable for 

measuring bank performance.  

 

We sincerely hope that our research is helpful for us or others to understand more 

on how financial technology influence the bank performance in the same time bring 

a substantial contribution to the society.   
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ABSTRACT 

 

The objective of this research is to investigate and provide in-depth understanding 

on how the financial technology (FinTech) influencing the financial industry in the 

United States of America (USA). Furthermore, this research examines how the 

internal factor, which is Bank Size as well as macroeconomic factors comprises of 

Foreign Direct Investment (FDI), Gross Domestic Product (GDP) and Inflation 

brings impact to the dependent variable used in this research, Return on Assets 

(ROA). In addition, the relationship between exogeneous and endogenous variables 

are observed. Moreover, quarterly time series data from year 2012 was applied in 

this study by consisted total of 32 observations. To mark the results, E-View was 

used and several tests such as Bound Test, Cointegration test, Vector Error 

Correction Model (VECM) and others related test method were applied in this 

research. From the outcome generated, it shows that FinTech, Bank Size, FDI and 

GDP have significant relationship to ROA except for Inflation. However, all the 

variables do not have significant relationship to ROA when it comes to short run 

relationship. Nevertheless, limitation and recommendation had discussed in 

Chapter 5 to provide some useful hints for future researcher who are interested in 

relevant topic.  
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CHAPTER 1: RESEARCH OVERVIEW 

 

 

1.0 Introduction 

 

Last decade marks with strong global growth in digital innovation, especially in the 

innovation of 4G technology and the current innovation and implementation of 5G 

technology has promote the strong growth in financial technology (FinTech). The 

term “FinTech” shows up in the 20th century when the internet and electronic 

commerce (e-commerce) started to flourish and marks the shift from analogue to 

digital which led by the traditional financial institutions, and those financial services 

provided by the financial institutions are getting more digitalized through payment 

apps, mobile wallet or known as “e-wallet”, Peer-to-Peer (P2P) lending platforms, 

which allows the public to enter into alternative investment opportunities and online 

lending & borrowing platforms (Rega, 2017). 

  

Traditional financial institutions in the United States started to adapt and participate 

in this financial technology (FinTech) in these recent years and this sector 

considered new for them and those traditional financial institutions only have 

certain knowledge on this field. Therefore, there is a high chance the traditional 

financial institutions might not willing to accept the risk to invest or even participate 

until they gain some hand-on experience or acquire experts in these field. Hence, 

the FinTech firm’s performance can outperform from those traditional financial 

institutions as some of the them still offer and operate old-fashioned, costly and 

time-consuming banking and financial activities to the publics. Thus, it is an 

opportunity for FinTech firms to take over some key functions that are currently 

offered by the financial institutions with more efficiency, less time consuming and 

less costly in function meanwhile, increase satisfaction among public beside 

provide alternative banking and financing services to them.    
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Furthermore, when global financial or economic crisis took place back in 2007-

2008, the commercial banks in the United States seems in a situation that not willing 

to loan money to the general publics in order to keep their bank risks at the minimum  

level. Since then, borrowers started to turn their choices of financing services with 

Peer-to-Peer (P2P) platforms. Americans who were able to take loan financing from 

the commercial banks start to realise that P2P lenders give better deals than the 

commercial banks, even the investors have chosen P2P lending as their preferred 

investment choice as the platforms were not as volatile as stock market, thus bring 

lesser risks to the investors (Barry, 2019). The mind set still continuing hereafter 

where the borrowers able to access credit with more competitive rates than 

commercial banks to finance themselves while investors also willing to provide 

them with the funds, seeking to get higher return on their investments.  

  

This research aims to study whether the financial technology (FinTech) will affect 

financial industry in United States (US).  Following studies includes background of 

study, problem statement, research questions as well as objective of study and 

significant of study which will be further discussed and identified. 

 

 

1.1 Background of Study 

 

Under this section, the overview of financial industry and financial technology 

(FinTech) will be discussed, followed by Peer-to-Peer lending (P2P) versus bank 

loans, trends of P2P lending, and past studies regarding to the relationship between 

FinTech and bank performance. 

 

 

1.1.1 Overview of Financial Industry 

 

Money and financial service have been in the world around us for centuries. 

Money serve as an exchange medium, store of value and unit of account. 
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Financial industry act as an institution that provide financial services that 

involved money and aimed to increase the monetary value as the time goes 

by. The function of financial industry is depending on the nature of business 

generated by different type of services. The main role of the financial service 

industry is to provide value of exchange; act as a financial intermediary 

between the surplus and deficit unit; risk transfer by allocating certain risk 

and provide liquidity of asset. A financial service can be said is not the 

financial good itself. For example, a mortgage financing plan to purchase a 

house or a car insurance policy is best defined as the process of obtaining 

the financial goods (Asmundson, 2011). The financial service industry also 

includes the insurance and related services, banking sector, foreign 

exchange service and other financial services for example debt resolution 

and high frequency trading. All over the world, the financial company have 

put their effort to become global leading financial company. J. P. Morgan 

Chase And Co is the top financial company located at United Stated which 

provide different kinds of financial service and give a huge impact in the 

financial industry (Inferisx, 2019). 

 

 

1.1.2 Overview of Financial Technology (FinTech) 

 

In year 1918, there was an arisen of globalization to bring financial sector 

to another journey by start-up FinTech 1.0 and focused on financial 

infrastructure. In that year, United States Federal Reserve bank had 

developed Fedwire in order to implement the first electronic fund transfer 

system in the world and created an awareness by enhancing the standard of 

financial technology in year 1920. FinTech 2.0 is related to financial 

institution where transform the feature of Fintech into digital and created 

first handheld calculator and the first Automated Teller Machine (ATM) 

installed by Barclays Bank in the year 1967. In year 1971, National 

Association of Securities Dealers Automated Quotations (NASDAQ) 

established United States first digital stock exchange in the world and 
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created a chance for companies to raise their capital through public market. 

In year 1995, Wells Fargo was the first bank that produces the online cheque 

account located in New York. Turn to year 2008, FinTech had forced to 

change to FinTech 3.0 as a turning point faced by financial industry. The 

development of Fintech 3.0 was a fundamental force to change the bank 

from traditional to become technology advanced. Not only that, financial 

crisis is a key factor that cause the global financial system on the brink of 

systemic collapse (“Evolution of Fintech,” n.d.). Today, Web 2.0 has eased 

the people or organizations to create online markets and community 

(Emekter, Tu, Jirasakuldech, & Lu, 2015). There are a lot of financing 

methods generated by FinTech due to the Web 2.0 advancement e.g. 

crowdfunding, Peer-to-Peer lending as well as electronic payment.  

  

Crowdfunding is one of the online platforms to let the borrowers raise their 

capital through an effort made by large pools of individuals. According to 

Mollick (2013), crowdfunding refers to the contribution given by each of 

the individual who aim for profit and invest their capital together to become 

a huge amount of funds at online platform without financial intermediaries. 

Crowdfunding also defined as new internet-based method to raise capital in 

which individuals can put their involvements for projects on related website 

such as LendingClub. Crowdfunding, in other mean, is aiming for gathering 

small amount of fund rather than single large sum from a funding agency 

(Wheat, Wang, Byrnes, & Ranganathan, 2013). 

  

In contrast of crowdfunding, Peer-to-Peer (P2P) lending is meant by where 

both the borrower and lender able to make a loan transaction through online 

platform under the condition where they do not know each other. (Emekter, 

Tu, Jirasakuldech, & Lu, 2015). According to Gao and Feng (2014), P2P 

network is serving for small and micro credit business after emerge of Web 

2.0 and these networks normally assists small and medium-sized enterprises 

or businesses (SMEs) along with investors who have insufficient funds in 

needs. 
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Electronic payment, known as online payment system is related to the 

transaction for goods and services through online sources without using cash 

(Konior, 2016). This payment is designed for the advantage of consumer in 

term of their accessibility and lower the transaction cost (Teoh, Chong, Lin, 

& Chua, 2013). Each of the method played an important role in a financial 

industry which interdependent with financial service company and banking 

industry. In case arising of smartphone, E-wallet and mobile payment 

emerged over the world, financial technology (FinTech) become more 

popular in mind of people from time by time. FinTech had successfully 

created an endless possibility to financial sector whereby making the new 

journey of financial service industry. 

 

 

1.1.3 Peer-to-Peer (P2P) Lending versus Bank Loans 

 

This research will focus on the Peer-to-Peer (P2P) lending to represent the 

financial technology (FinTech) because P2P lending is a loan service 

platform through online and the data used in this research is the total loan 

amount in quarter. The researchers are able to investigate the total loan 

amount of P2P lending compare with the loan issued by bank whether the 

emerge of P2P lending has impact towards the bank performance positively 

or negatively. P2P lending allows people to lend their money to borrower 

through online platform without intermediary. To overcome the large scale 

of lending between investor and borrower, Lending Club and Prosper, the 

leading company of P2P lending in United Stated assisted thousands of 

borrowers and lenders connecting each other. These two companies help the 

lenders and borrowers in the aspect of trustee issue, investment strategic and 

loan repayment. The type of loan that P2P lending provided is similar to 

bank loan but P2P lending is more focus on personal loan perspective. For 

example, P2P lending give the borrowers to cover their existing loans such 

as debt consolidation and credit card balances. P2P lending platform offers 
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liquidity of money to the borrower and in the same time, offer a fair rate as 

compared to the bank.  

Peer-to-Peer (P2P) lending and bank lending can be differentiated in terms 

of time consuming. P2P lending allows to apply the loans thought online 

portal while the traditional bank is compulsory for the borrower to 

physically present at the financial institution. Bank is being forced to 

increase the cost of borrowing and require a lot of money to maintain the 

operations and expenses incurred which generated by the physical asset such 

as building (Majesty Alliance, 2017). This has enhanced the competitive 

advantages between P2P lending and bank lending in term of their cost of 

borrowing and probably create a negative impact to the bank. Furthermore, 

P2P lending’s goal is in contrast with the bank. Financial technology 

(FinTech) focus on two customer segments which are the non-bankable 

small and medium-sized enterprises or businesses (SMEs) with conditions 

of younger customer history along with little collateral; and bankable SMEs 

with existing bank loans but looking for additional loan. The objective of 

P2P lending in selecting these two segments is because they focus on the 

SMEs cash flow unlike the bank focus on the SMEs’ asset to determine the 

ability to make the repayment of the loan (Tung, n.d.). Thus, the bank could 

reduce the default risk or non-performing loan but might lose their potential 

customers due to the restriction on the ability of repayment. This resulting 

in lower down the bank performance when customer switch themselves to 

P2P lending as another option of the bank lending (Tang, 2019). 

 

 

1.1.4 Trends of Peer-to-Peer (P2P) Lending 

 

The Peer-to-Peer (P2P) lending industry flourished back in the year 2005, 

providing a substitution of financing plan as opposed to the traditional 

lending institutions to those borrowers who are in need, particularly when 

the presence of credit crisis made the credit market became unreachable. 

Throughout the presence of credit freeze, the conventional lenders usually 
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will reject those borrowers with high credit risks and these borrowers switch 

their preference to P2P lenders to apply for their desired financing plans 

(Magee, 2011). In United States, P2P lending is more focusing on the credit 

of the consumer whereby the amount of consumer market place lending is 

around ten times larger than the sum of market place lending for small 

business (Wardrop et al., 2016). The United States market has developed 

further away from the initial idea of directly connecting individual lenders 

and borrowers, becoming an instrument for selling loans to institutional 

investors (Milne & Parboteeah, 2016).   

 

Prosper founded United States first Peer-to-Peer (P2P) lending marketplace 

back in year 2005. Ever since Prosper has founded, it has facilitated more 

than $16 billion of loans to more than 1 million of people. Prosper provide 

a platform for the people to invest in each other that brought them rewards 

both in financially and socially. Meanwhile, borrowers can apply online for 

a fixed-rate, fixed-term loan between $2,000 and $40,000 (Prosper Funding 

LLC, n.d.). Not only that, LendingClub, the second largest P2P platforms 

helped Americans achieve their life goals. Since 2007, they have been 

bringing the borrowers and investors together, help to transform the way 

people access for credit (Lending Club, n.d.). 

  

According to SAP Analytics Cloud (n.d.), as shown in Figure 1.1, 

LendingClub had achieved a significant increase in the number of loans 

issued which is from $603 in 2007 to $443,579 in 2017. However, their 

growth rate seems to have plateaued over the years. 
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Figure 1.1: Total Number of Loans and Growth Rate of Lending Club 

Source: SAP Analytics Cloud 

 

 

1.1.5 Past Research  

 

In the study of Phan, Narayan, Rahman, and Hutabarat (2019), they had 

developed a hypothesis that the growth of financial technology (FinTech) 

influence the bank performance negatively. They applied the consumer 

theory and disruptive innovation theory to explain the consequence of 

FinTech companies towards bank. The bank-level data from Indonesia was 

used to test their hypothesis. The first key finding is that FinTech reduces 

Net Interest Margin (NIM), Return on Equities (ROE), Return on Assets 

(ROA), and yield on earning assets (YEA) of their sample mean values. 

Second, FinTech predicts bank performance. They found that FinTech 

forecasts NIM, ROE, ROA, and YEA of their sample means negatively with 

each new FinTech company that introduced into the market. Third, they 

investigated the bank characteristics such as market value (MV) and firm 

age (FA) able to affect the way FinTech influences bank performance. They 
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concluded their study by examining whether FinTech affects bank 

performance differently for state-owned banks against private banks. The 

result shown that FinTech has a larger and bigger effect on state-owned 

banks. Specifically, the result presented that high in value, more matured, 

and state-owned banks are negatively impacted by FinTech at a higher rate 

compared to lower valued, younger, and private banks. The main conclusion 

of their study showed that FinTech companies can provide cheaper and more 

efficient services and it will substitute traditional banks eventually. How 

FinTech can affect bank performance is this study’s main contribution 

whereby there is no studies on this subject at present. Thus, this study 

represents the first empirical study exploring the hypothesis that FinTech 

negatively influences bank performance. 

  

Furthermore, Temelkov (2018) studied whether the financial technology 

(FinTech) firms are opportunity or threat for banks. The researcher pointed 

out that there is an increasing disruption level in the financial markets over 

the years. This disruption represents the digital revolution toward the 

financial institution services. The results from this digitalization of financial 

institution services mostly influence the banking sector due to the new form 

of entrants. FinTech firms are taking over the customers gradually from the 

banks as they are operating with lesser costs. Because of these, the 

researcher stated that these new FinTech firms are the biggest or major 

threat for banks. But they could also be the biggest opportunity toward the 

banks simultaneously. It is depending on the banks’ future plans whether 

the FinTech firms will be a threat or opportunity for banks. Therefore, the 

researcher recommended that the banks could continue to perform their 

traditional banking and finance business activities while neglect this threat 

or be proactive and initiate some arrangements of collaboration with 

FinTech firms in order to adapt this environment. 

  

In addition, Risk and opportunities of financial technology (FinTech) in the 

banks had been identified along with the recent trends in banking by 
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Romānova and Kudinska (2017). The has increased rivalry from non-bank 

financial institution which encountered by the competition by the banks 

beyond the financial services as FinTech started to develop as a vital part of 

banking. As a result, the traditional banking institution have started to lose 

part of their market share in the overall financial institution’s market share. 

Thus, FinTech development pose an additional challenge for banks. 

However, it can support the banks growth when this challenge is 

transformed into opportunity. Therefore, banks can be said is crucial to 

cooperate among FinTech firms particularly in the business fields where 

FinTech firms offer complimentary services that also provided by the banks. 

The researcher recommended the banking institution to allocate more 

budget in latest technologies to become participants that is more 

sophisticated and more innovative because banks cannot simply ignore or 

underestimate the inner potential of FinTech. Thus, the researcher 

concluded that FinTech firms and traditional banks can be competitors and 

partners at the same time, but mutual cooperation can be very important for 

banks as it can benefits to both parties mutually. Banking institution are able 

to utilize the FinTech companies’ comparative advantages with highly 

standardized, cheaper financial services and providing financial services 

and products at a lower risk if the banks have a tighter cooperation with 

FinTech providers. 

  

Moreover, Siek and Sutanto (2019) had studied an analysis regarding the 

impact of financial technology (FinTech) on banking industry. The 

researchers revealed that the modern disruptive innovations as the Fintech 

quick development on creation of payment gateway and Peer-to-Peer (P2P) 

lending and payment gateway are affecting the traditional financial services. 

Some issues might be arisen during digital disruption which will affect the 

business models of bank because of the changing customer trends with an 

added impact to the conventional firms. This past research utilized the 

quantitative approaches such as statistical hypothesis testing and convenient 

random sampling in analysing the Indonesia FinTech firms’ effects on its 

conventional banking institutions. The results indicated that the FinTech 
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payment had disrupted the banks since the introduction of FinTech 

companies mainly because of the superior value propositions provided by 

FinTech companies. This is because when the FinTech companies have the 

digital strategies when implementing customer centric mindset and 

developing the products or services based on the customer’s requirement 

which able to achieve high customer satisfaction.  

  

Not only that, Thakor (2019) had further explained that the financial 

technology (FinTech) impacted negatively on bank performance. This past 

research emphasizes on the interaction between the FinTech and banking 

industry. The researchers pointed out that the financial technology such as 

Peer-to-Peer (P2P) lending will not replace traditional bank in the future. 

However, it will take away some market share from banks when the banks 

are capital-constrained for those borrowers who do not have enough 

collateral on applying the loan. 

  

 

1.2 Problem Statement 

 

Since the advent of FinTech, short for financial technology, the financial services 

industry has been turned on its head. From coffee purchasing, managing finances, 

building business until further study even, FinTech is all around us in century. 

Amongst various uses of FinTech, Peer-to-Peer (P2P) Lending platform, obviously 

brings heavy impact towards economy. By reaching to era of financial globalization 

and leading to a whole new financial revolution start up meanwhile, it directly 

affecting the financial industry performance somehow in a negative way, as P2P 

Lending comprises numerous of lenders contributing to one fundraise, make it 

increasingly popular as alternative sources of funding. Peer-to-Peer (P2P) Lending 

first emerged in year 2005 in United States (U.S.) with lending and borrowing 

concentrated, also named as marketplace lending platforms. It acts as a different 

model where offered an alternative to traditional banking and payment systems. For 
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instance, they cater to the underserved with services like consumer lending, student 

loans, real estate loans and small-business lending. When these primarily online 

providers create a marketplace for lenders and borrowers, lenders can also expect a 

higher rate in this system. Thereafter, it creates new opportunity for both investors 

and individual, but at the same time disrupt bank performance directly by emerging 

this platform in the market. Instead of traditional bank, it is now possible to go 

straight to investors for support of a project or company.  

 

According to Statista (n.d.) in United States (U.S.), transaction value in Peer-to-

Peer (P2P) lending segment amounts to US$24,766.7m in 2020, and the number of 

P2P users amount to 1,620 thousand in the same year. From a global comparison 

perspective, it is shown that U.S. is in the top 3 highest transaction value 

(US$24,767m) as at 2020. 

 

 

Figure 1.2: Transaction Value of Peer-to-Peer (P2P) Lending in United States 

Source: Statista 
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Figure 1.3: Number of Peer-to-Peer (P2P) Lending Users in United States 

Source: Statista 

 

Despite the increasing number on people who adopt or replace the traditional baking 

system with the use of technology as fundamental for managing their finance 

purpose, it negatively affected financial industry mainly on bank performance. 

Preferable of using FinTech sources, especially for business motive, the traditional 

banking system would be abandoned by them from time to time as it acquires long 

process of credit risk and default risk confirmation. Either for borrower to proceed 

for a loan, or a lender to earn the interest, it helps them to reach their benefit for 

own to the top. The returns in P2P lending usually fixed rate in way of split between 

investors and the platform. For example, if borrower paying 7% interest per annum, 

4% of it will goes to investors and the remaining 3% for the borrowing platform. 

From individual perspectives, the easy the way to loan a lump sum to the reason of 

emergency or further study, while for business perspective, either stats-up a new 

form of business or to solve the problem of liquidity, P2P platform indeed brought 

a new way for them. Generally, it provides better plan than traditional banking 

system which the interest acquire will be fully receive by bank itself. For instance, 

in year 2014, LendingClub announced a total amount of $250 million in borrower’s 

interest charges had saved (Barry, 2019). P2P is expected to continue growing. 

Goldman Sachs predicts that when this happens, bank profits could be reduced by 

1421

1493

1559

1620

1300

1350

1400

1450

1500

1550

1600

1650

2017 2018 2019 2020

Year(s)

Number of P2P Lending Users in Unites States

Number of users (Thousand) Growth



FRIENDS OR FOES? CASE OF ARISING FINANCIAL TECHNOLOGY IN FINANCIAL INDUSTRY 

Undergraduate FYP Page 14 of 124 Faculty of Business and Finance 

as much as $11 billion (7%). This helps explain reason for the 146-year-old 

investment bank’s 2016 launch into the P2P space, called Marcus by Golman Sachs.  

 

It typically a siren calls to Peer-to-Peer (P2P) Lending platform borrower and 

lenders when such an advertisement, “why putting money in account when it could 

actually be languishing with a 7 percent of interest in elsewhere?” emerged in 

market. However, for the next seconds, should client of P2P lending platforms 

worry be being lured into the products without adequate warning for the hidden risk? 

LendingClub, the top P2P lending platforms in United States (U.S.) provided with 

6.95%–35.89% annual percentage rate (APR), and no prepayment penalties for 

personal loan segments (“LendingClub,” n.d.). It is much higher than other 

investment and bank platforms. This explain why P2P lending platforms growth 

rapidly in recent and futures. Just like every coin has two sides, in order to chase a 

higher return, investors in P2P Lending are bearing the risk of losing large chunks 

of their capital. In other words, borrowers may cause losses to investors due to 

arrears and poor initial credit decisions. Furthermore, investments that contributed 

are not covered by the Financial Services Compensation Scheme (FSCS). In 

meaning that, client could not reclaim any money should the provider experience 

of financial distress.  

 

Nevertheless, investors may involve potential information asymmetry as investors 

unable to identify the identity of the borrower in P2P lending platforms. The 

platforms will conduct all necessary due diligence and investors use this 

information to decide whether the opportunity suits their investment profile. Lack 

of information for both lenders and borrowers could be the most crucial part that 

may increase the risk for their portfolio plan because investors may not be able to 

obtain accurate and complete personal information to understand their background, 

which further increases the risk of loan defaults faced by investors (Chen, Dong, 

Liu, & Sriboonchitta, 2019). Borrowers with a high risk of loan defaults are likely 

to obtain funds successfully when investors fail to properly identify the borrowers’ 

default risk. Such a situation will cause investors to lose their income protection 

and at the same time, reputable borrowers may withdraw from P2P lending platform. 
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It also evolved into the occurrence of adverse selection. Meanwhile, Hu, Liu, He, 

and Ma (2019) believe that it leads to the stagnation or even retrogress of the 

platform because it is difficult for the platform to embrace new investors and 

borrowers, and it will even suffer from the abandonment of current users. 

 

 

1.3 Research Objective 

 

This section will present the objectives proposed for this research including general 

and specific objective as follows: 

 

 

1.3.1 General Objective 

 

Generally, this research aims to investigate and provide in-depth 

understanding on how financial technology (FinTech) influencing the 

financial industry.  

 

 

1.3.2 Specific Objective 

 

i) To examine the effect of Peer-to-Peer Lending (P2P) platform 

on bank performance. 

ii) To examine the impact of internal factor on bank performance. 

iii) To examine the relationship between macroeconomic factors 

and bank performance. 
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1.4 Research Question 

 

Concerned with the objectives of this research, this research will raise the following 

research questions: 

i) How Peer-to-Peer Lending (P2P) platform bring impacts to banks? 

ii) Will internal factor have impact on bank performance? 

iii) Do macroeconomic factors influence bank performance? 

 

 

1.5 Significance of Study 

 

This research intends to examine whether financial technology (FinTech) will 

influence financial industry in a positive or negative way. According to past 

researches, there is lack of researches discussing the impact of FinTech on bank 

performance. For this research, the selected dependent variable used to explore the 

research includes return on asset (ROA). Peer-to-Peer (P2P) lending, bank size, 

inflation (INF), gross domestic product (GDP), and foreign direct investment (FDI) 

are the chosen independent variable for this study purpose. These variables can be 

determined from this research in result of the kind of relationship they are, and also 

to be used in obtain accurate results. 

 

The researchers and academicians could get benefit from this research when 

providing the data evidence and generating the test results regarding financial 

technology industry. The research’s findings also lead future researchers and 

academicians to more detailed information and further knowledge on how financial 

technology disrupts bank performance, and at the same time it allows them to 

reduce uncertainty about whether financial technology is positively or negatively 

affecting financial industry when choosing a similar research. 
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Furthermore, this research is significant to investors and it may help them to 

develop a deep understanding about investment decisions. Since the research is 

about the impact between financial technology and bank performance, so it means 

that investors will look at which industry is performing well and proactively choose 

to invest funds in that industry. When investors can make investment decision based 

on this research’s findings, they may be able to reduce risk and uncertainty in 

investing. 

 

Other than that, this research could also bring contribution to the government and 

policy makers in helping to gain valuable information on the impact of financial 

technology on financial industry (i.e. bank performance). With valuable 

information and the result of this investigation, it will be more convenient for 

government and policy makers since they can use it as reference when making 

decisions about investing or pioneering new policies.  

 

 

1.6 Conclusion 

 

Throughout this chapter, the paper had further discussed financial technology 

(FinTech) on the background of study in which the overview of Financial Industry, 

revolution of FinTech, Peer-to-Peer (P2P) lending Versus bank loans follow by its 

trend and the past researcher’s findings based on their studies after the introduction 

of FinTech into financial industry. Moreover, problem statement brings the 

concerning issue along with the details of the research objective, specific objective 

with research questions which include impact of internal and macroeconomic factor 

towards the bank performance in United States (U.S.). In a nutshell, the significant 

of study focus on whether the introduce of FinTech will either illustrates positive 

or negative effect toward the bank performance and if the future researcher can gain 

benefit from this research study. The next chapter, literature review will observe 

previous researchers that have provided some evidences on the relationship between 

internal, macroeconomic factors and bank performance. 
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CHAPTER 2: LITERATURE REVIEW 

 

 

2.1 Theoretical Review 

 

Theoretical models indicate financial technology (FinTech), internal factors, bank 

size influence on banking performance as well as macroeconomic indicators, 

comprise of foreign direct investment (FDI), inflation (INF), and gross domestic 

product (GDP). This section indicates the overview of theoretical regarding the 

connection of banking performance, FinTech, internal variables, and external 

variables.  

 

 

2.1.1 Technology Acceptance Theory (TAT)  

 

Technology Acceptance Theory (TAT) can be used to explain the usage of 

Financial Technology (Fintech). This theory first introduced by Davis, 

Bagozzi, and Warshaw (1989). This model suggests that when a new 

technology is presented to the users, they will make their decision on how 

and whether they will use it based on number of factors. Under their 

introducing, the factors are divided into Perceived usefulness (PU) and 

Perceived ease-of-use (PEOU), which brings a significant impact on the 

adoption of new technology. PU implies that how the consumer believes 

that using a new technology will help them save a lot of effort, and thus 

increase the work efficiency whereas PEOU can be defined as the degree of 

effort involved in using the new technology and therefore embrace the new 

technology in their life (Hu, Ding, Chen, & Yang, 2019). If the individual 

think that the new technology is hard to use and the user interface (UI) is 
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complicated, they might have a negative attitude towards it. A research from 

Kiilu (2016) use TAT to test the effect of fintech firms’ performance to 

listed banks in Kenya. He explains that bank not only have to come out with 

innovative technologies for banking but the technologies has to be accepted 

and adopted by the bank customers. 

 

 

2.1.2 Stewardship Theory 

 

Donaldson and Davis introduced Stewardship theory in 1989 and eventually 

replaced the norm of agency theory. According to stewardship theory, it 

explained that executive managers are the kind of people who tend to 

complete their jobs well and become good corporate asset managers rather 

than the ones who always do their best to protect and increase their own 

interests in economic activities. Likewise, this theory also noted that 

managers are considered to be trustworthy and therefore will not abuse 

company resources before improving management performance, which can 

easily achieve management goals of company (Davis, Schoorman, & 

Donaldson, 1997). 

 

As described above, the link between bank performance and bank size are 

able explained by stewardship theory. Though sometimes there are 

situations where the manager’s behaviour and decisions are biased towards 

personal interests, but the consequences must be borne by himself when he 

engages in other behaviours that harm others. Then imagine the situation 

from another part, if the bank is considered large in scale, which present the 

bank has stricter rules and regulations than other small banks. Hence, it is 

said that the rules and regulations must followed in each of the department 

of bank and banks tend to be more efficient in using resources to generate 

profits. Gul, Irshad, and Zaman (2011) found to have large economies of 
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scale and the larger bank size, the larger capital and equity. This situation 

may reduce the risk and may have positive impacts on bank profitability. 

 

 

2.1.3 Endogenous Optimum Currency Area Theory 

 

Endogenous Optimum Currency Area Theory applied to explain relations 

among the Foreign Direct Investment (FDI) with bank performance 

(Adigwe, Okaro, Emejulu, & Ananwude, 2018). To relate, the trade barrier 

increase will lead to the increase in FDI inflow in the host economy. It is 

also known as Capital Market Theory of FDI. This theory equipped with the 

assumption that if there is a trade barrier within two countries, the best 

solution is that taking bold step, entering and focusing in that country, 

followed by setting up the plants and machineries for the production purpose 

to make the products and services ready for sale. For example, in Nigeria, 

the banking sector considered the most regulated sector due to banking 

operations and resultant effect in the financial industries. FDI in banking 

industries toward oversee investor is constrained to 10% of total capital in 

the financial institution. The foreign ownership’s limitation at banking 

sector cause the foreign investors suffered in difficulties. However, if 

foreign investor obtains the ownership less than 10%, they considered 

unable to fulfil the Endogenous Optimum Currency Area Theory that 

expected the trade barrier will increase inflow of FDI in the host country. 

The strict law and regulation contribute to a reliable, sound and secured 

financial industries which accomplished to mobilize the funds for 

development purpose. 
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2.1.4 Inflation Theory 

 

Revell introduced Inflation Theory in 1979 and he pointed that inflation 

influence bank’s profitability through its effect on overhead costs, salaries 

and operating costs. If increases in inflation rate, salaries and operating costs 

will move in line, and therefore bank’s profitability will decrease to the 

effect. However, the profitability will have a positive impact if the inflation 

rate is fully anticipated by the bank’s management as it enables bank to 

adjust interest rates appropriately to increase revenues faster than costs 

(Trujillo-Ponce, 2013). According to Cameron (1972), inflation will reduce 

the value of money and increase potential risk, resulting small value in 

investment. This argument is correlated to the fact that inflation is a tax on 

money and revenue in the private sector of the economy and due to such tax, 

hence resulting little or no value in investment. This school of thought 

described the effect of inflation on profitability position of firms as being 

distorting on the firms’ performance and valuations of its capital. The theory 

concludes that inflation exerts a negative influence on investment decision 

and hence lead to the decrease of bank performance. 

 

 

2.1.5 Business Cycle Theory 

 

Some of the researchers claimed that gross domestic product (GDP) had 

strong connection to the bank performance (Saksonova & Koleda, 2016; 

Narusevicius, 2018). They stated that the economic will achieve at the pro-

cyclical stage and the bank can loan more to the borrowers because of the 

risk concerned is decreased. Not only that, the borrowers or deficit units 

tend to apply loan from bank for expanding business purpose. Increase in 

the demand of loan allows banks to set wide range of interest rate margin 

whereby generate a higher revenue and lower the cost of financing. 
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According to Rumler and Waschiczek (2012), they apply the Business 

Cycle Theory to determine whether business cycle will significantly affect 

the bank profitability. GDP growth was used as a measurement of 

macroeconomic development whereby it can indicate the demand of bank 

services and credit risks. They expected GDP growth will positively affect 

the bank profitability which supported by the theory of business cycle. The 

result proved that significant positive relationship among growth of GDP 

and bank profitability. Another result shown increase in GDP will initiate 

the borrowing and investing activities in the economic environment and lead 

to a higher net income generated by bank. This result also in line with pro-

cyclical feature which related to the bank profitability (Narusevicius, 2018). 

Thus, GDP is proved by business cycle theory and assumed a positive 

relationship to the bank performance. 

 

 

2.2 Literature Review 

 

Economic literature indicate that the indicators permit computing bank performance 

in term of profitability (ROA). Volatility of the indicators compared to the bank 

buffers will allow the enhancement of bank’s profitability risk. Theoretical models 

illustrate an interaction between banking performance, financial technology 

(FinTech), internal factors and macroeconomic indicators, such as Peer-to-Peer 

(P2P) lending, bank size, foreign direct investment (FDI), inflation (INF), and gross 

domestic product (GDP). This part provides the overall links between endogenous 

and exogeneous variables. 
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2.2.1 Financial Technology (Fintech) 

 

FinTech will be one of the main concern variables in this paper. The 

paragraph below will discuss whether FinTech will positively or negatively 

affect the bank performance based on research conducted by past researcher.  

 

 

2.2.1.1 Positive Relationship between Financial Technology and Bank 

Performance 

 

An empirical study from Misati, Kamau, Kipyegon, and Wandaka (2015) 

argued that the fintech are complementary to commercial banking business. 

Their research finding shows that although there is an increasing trend on 

the consumer get their financing from non-bank credit only institutions, its 

market share on the entire loan market only contributes to less than 1%. 

Their results further show that non-bank credit only institutions get their 

funds for lending from local commercial banks, offshore banks as well as 

their own funds. Thus, contributes to the growth of local bank performance. 

Serge, Rugemintwari, and Sauviat (2019) also shows that the bank adoption 

and involvement in mobile money will bring positive impact to their bank 

performance.  
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2.2.1.2 Negative Relationship between Financial Technology and Bank 

Performance 

 

Numerous researchers pointed that there is an inverse relationship between 

Financial Technology (Fintech) and bank’s performance (Phan, Narayan, 

Rahman, & Hutabarat, 2018; Li, Spigt, & Swinkels, 2017; Romānova & 

Kudinska, 2017; Jünger & Mietzner, 2019; Kolesova & Girzheva, 2018). 

For instance, a research from Phan et al. (2018) that study the effect of 

Fintech towards the bank performance in Indonesia, has found that Fintech 

negatively impact the bank in Indonesia in terms of performance, in which 

the Indonesia bank’s Net Interest Margin (NIM), Return on Equity (ROE), 

Return on Asset (ROA) as well as Yield on Earning Assets (YEA) in means 

value. They also use Fintech to forecast bank performance and found that 

Fintech negatively forecasts Indonesia bank NIM, ROE, ROA and YEA in 

sample means. In the meantime, they realized that Fintech affect more 

towards large and matured banks rather than small and younger banks in 

terms of the bank Market Value (MV) and Firm Age (FA). Hence, 

development of Fintech can affect the bank performance in a negative way 

as Fintech can purchase the products and services which are information-

based offered by banks from different financial service providers 

(Romānova & Kudinska, 2017).   

 

Apart from that, as Financial Technology (FinTech) providers or companies 

operates through internet based platform, it means that they do not rely on 

geographically concentrated area and their potential customers are 

diversified throughout the world, FinTech providers or companies offer 

standardized services or products that has low or without additional costs 

that can be provided throughout the world and are not limited to only one 

country or region (Romānova & Kudinska, 2017; Li et al., 2017). New 

FinTech entrants will try to utilize the usage of innovations and offer less 

expensive services to meet the expectation of the customers and existing 
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financial institutions or traditional banks will lose their market share or 

profits eventually (Kolesova & Girzheva, 2018). Therefore, new FinTech 

entrants able to attract the small enterprises that are risky to finance 

themselves that would be normally rejected by the traditional banks 

(Dunkley, 2015). FinTech providers or companies simply match the savers 

and borrowers directly rather than converting their short-term liabilities into 

long-term assets like mortgages that the traditional retail banks would 

normally do, and the borrower default risk is fully bear by the lender (The 

Economist, 2015; Li et al., 2017) as the FinTech companies or providers just 

providing the lending platform (Romānova & Kudinska, 2017).  

 

Furthermore, Kolesova and Girzheva (2018) studies the effect of financial 

technologies (FinTech) on banking sector in Russia. FinTech such as Peer-

to-Peer (P2P) lending can negatively affect the banking sector because no 

intermediaries such as banks or credit institutions, interfere or participate 

themselves in the process of issuing loan except that individuals itself 

(Kolesova & Girzheva, 2018; Vives, 2017). Individuals can obtain financing 

or loan that is way easier and hassle-free through FinTech, which has an 

upper hand compared to traditional banks. A research from Jünger and 

Mietzner (2018) shows that customers or individuals are less price-sensitive 

when they are engaged with the FinTech credit providers as the interest rate 

in P2P lending platform are somehow lower than that traditional banks. The 

rapid development of FinTech leads them to enter into financial services 

market freely with minimum barriers that can exist separately from the 

banks, providing a narrower segment of financial services with a reasonable 

price (Kolesova & Girzheva, 2018; Dapp, Slomka, & Hoffmann, 2018). To 

cope with this kind of competition, bank have to modify their business 

models according to the latest market trends, which becomes harder for 

them as the time goes by.  
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Another study from Lenz (2016) that conducts research on Peer-to-Peer 

Lending (P2P) in Europe Countries depicts that investor and borrower are 

attracted to P2P lending as the P2P lending platforms does not bear the credit 

risk on their own balance sheets and hence, P2P platform fees will be lower 

than those traditional banks’ interest rate as the amount of equity capital 

used to finance the P2P platform is not dependent on the platform’s loan 

volume. It also suggests that the investors and borrowers can gain advantage 

from here as the margin that the bank earned can be shared by platform. 

Hence, the borrowers can get their financing at a lower cost while the 

investors can receive a return as a compensation for them for taking the risk.  

 

 

2.2.2 Bank Size 

 

Bank size is a variable worth exploring and act as determinants on bank 

performance. Despite banks significant in financial system therefore, it is 

strictly supervised and regulated.  

 

 

2.2.2.1 Positive Relationship between Bank Size and Bank Performance 

 

Most previous studies mentioned bank size shown a positive effect to bank 

performance (Alper & Anbar, 2011; Gul, et al., 2011; Khrawish, 2011; Rao 

& Lakew, 2012; Rahman, Kamid, & Khan, 2015; Djalilow & Piesse, 2016). 

Alper and Anbar (2011) investigated that the impact of bank-specific and 

macroeconomic variables on profitability of banks in Turkey using data of 

10 banks’ financial statement over the period from year 2002 to 2010. With 

respect to bank-specific variables, they chose to use fixed effect model to 

estimate and these results showed that larger banks will present positive and 
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significant impacts on profitability while remaining bank-specific variables 

include capital adequacy, liquidity, net interest margin (NIM) and deposits 

show no significant relations to profitability.  

 

Gul et al. (2011) explained further by using the study of Pakistan 

commercial banks from year 2005 to 2009 and developed that hypothesis 

for analyzing bank profitability. The finding of study indicated that return 

on asset (ROA) was successfully explained by bank size, which is larger 

bank size, larger capital and equity. They also pointed out that the 

measurement of ROA is according to bank size, for instance, startup banks 

have small scale as well as the capital and equity. Furthermore, Khrawish 

(2011) attempted to identify the determinants of commercial profitability of 

bank in Jordan during the period range 2000 to 2010 and explore the 

connection of bank size and return on asset (ROA). The method of Multiple 

Linear Regression (MLR) was used in this research to measure a number of 

internal and external factors. The study indicated that bank size was positive 

and significant on ROA in Jordan. ROA refer the ability of company to 

generate revenue from assets. In other words, larger bank size will lead the 

company more efficient in using its resources to generate the income.  

 

Rao and Lakew (2012) empirically indicated impact of internal and external 

factor to performance of Ethiopian banks. By using fixed effects model, the 

internal factors are statistically significant and the study found that the 

internal factors used in exploring the key factors that influences bank 

performance are capital adequacy, diversification and bank size. In addition, 

there also have positively affect the bank performance in Ethiopia. He 

explained large commercial banks benefit from economies of scale or scope 

and use market power via strong brand image, which enables them to obtain 

more profits. Rahman et al. (2015) took several financial reforms to 

investigate the determinants of bank profitability in Bangladesh through an 

unbalanced panel data over time period 2006 to 2013. Empirical evidence 

from their study considered bank size as important determinants of bank 
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profitability in their research, which means the relationship among bank size 

and bank performance exists due to the existence of economies of scale.  

 

Djalilov and Piesse (2016) study the effects of bank profitability in Central 

and Eastern Europe countries using generalized method of payments (GMM) 

techniques over the period 2000 to 2012. It concludes the impact of internal 

variable on bank profitability is relatable to bank size. He also pointed out 

large and medium banks are more profitable than small scale banks since it 

will tend to enjoy economies of scale and reduce risk through diversified 

products and loans, which can increase their profitability by improving 

operational efficiency. 

 

 

2.2.2.2 Negative Relationship between Bank Size and Bank 

Performance 

 

Some researchers justified that between bank size and bank performance 

have a negative relationship (Akhtar, Ali, & Sadakat, 2011; Obayumi, 2013; 

Tam, Trang, & Hanh, 2017). Akhtar et al. (2011) attempted to examine 

relationship of bank-specific factors for performance of Islamic banks. The 

study collected sample of Islamic banks in Pakistan since 2006 until 2009. 

Using both of statistical multivariate regression models, the outcome 

expressed bank size is negative relation in both model I and model II. They 

also stated that the occurrence of this situation happened was affected by 

return on asset (ROA) and most Islamic banks have faced losses in recent 

years. 

 

Moreover, Obayumi (2013) observed that the variables of bank capital, bank 

size, interest income, expenses management and economic condition that 

affected bank performance over the time period 2006 to 2012. By using 
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fixed effects regression model, he found that the significant relation of the 

above variables which explained by the bureaucratic procedures have 

negatively influenced the performance. Tam et al. (2017) studied impact of 

performance of Vietnamese commercial banks via panel data over the time 

period 2007 to 2013. The study examine bank size is inversely affect 

profitability of banks, which means it will face the reduction of profits if 

banks desire to expand the bank size. The existence of this situation was 

negatively affected by bureaucratic procedures and the banks size are 

becoming extremely large. For instance, mergers and acquisitions of banks 

in Vietnam have reduced numbers of banks, which will lead to lower bank 

earnings (SBV, 2013). 

 

 

2.2.2.3 Insignificance Relationship between Bank Size and Bank 

Performance  

 

Though most literature presented there exits of positive or negative relation 

among bank size and bank performance, yet there has a research obtained 

bank size insignificant to bank performance. According to Heffernan and Fu 

(2010), the Chinese banks were studied by using the sample of 75 banks 

over the period 1999 to 2006. It pointed out bank size was not the factor of 

influential on bank performance however, the type of bank has correlation 

between bank performance. Likewise, the bank performance normally 

measured by Economic Value Added (EVA) and Net Interest Margin (NIM). 

By using EVA method, the finding of study indicated efficiency and loan 

loss reserves as a significant positive determinant of bank performance, 

whereas foreign equity investment has not been affected or performance has 

declined significantly. There is an issue that rural commercials have a 

positive average EVA, and its performance was significantly better than the 

big four, joint stocks and city commercial banks, which might due to 

operating near a local monopoly. Hence, bank size is unnecessary in 

illustrating bank performance. 
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2.2.3 Foreign Direct Investment (FDI) 

 

Following paragraphs will discuss the literature reviews drawn from 

previous studies about the positive and negative relationship among foreign 

direct investment (FDI) and bank performance, followed by insignificant 

relationship indicated by researchers. 

 

 

2.2.3.1 Positive Relationship between Foreign Direct Investment and 

Bank Performance 

 

There are many earlier researchers had investigated that foreign direct 

investment (FDI) and bank performance are positive in relationship 

(Tajgardoon, Noormohamadi, & Behname, 2012; Sheeba, Patil, & Srinivas, 

2016; Konara, Tan, & Johnes, 2017; Adigwe, Okaro, Emejulu, & Ananwude, 

2018; Musah, Gakpetor, Kyei, & Akomeah, 2018; Kariuki & Sang, 2018). 

Tajgardoon, Noormohamadi, and Behname (2012) examined the causality 

relationship between FDI and Islamic banking. The result shown that the 

FDI will reinforce Islamic banking. The researchers emphasised on the 

smart banking existed in a host country has lower risk and dynamic 

economy. Hence, it is very suitable for FDI under this environment. FDI 

brings their funds into the host country’s economy due to there is a 

relationship between the multinational firms and international finance 

markets. Hence, FDI will spend their funds for investment purpose and 

reinforce the banking system in the host country.  Furthermore, Sheeba, Patil, 

and Srinivas (2016) had further explained by pointing out the fact that the 

profitability and productivity of South Indian Bank is related to the FDI 

inflow into the bank. This paper examined the importance and role of FDI 

on bank’s operational efficiency in the basis of profitability and productivity. 

The result indicated that FDI in South Indian Bank brought positive impact 
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on bank’s overall performance whereby FDI increased resulting in the 

bank’s profitability and productivity increased.  

 

Moreover, Konara, Tan, and Johnes (2017) determined impact of foreign 

direct investment (FDI) to internal and external measure of efficiencies in 

the banking sector. The internal measure of efficiencies used include the 

managerial efficiency, technical efficiency and cost efficiency while the 

revenue efficiency used as the external measure. The findings suggested that 

the foreign banks have positive and significant impact on the managerial 

efficiency, technical efficiency and scale efficiency in banking sector while 

the revenue and cost efficiency have no clear impact from the foreign banks. 

Hence, a higher capitalization contributed to the improvement of revenue 

and cost efficiency, but the risk will be higher in more concentrated banking 

sector. In addition, this result can be supported by Adigwe, Okaro, Emejulu, 

and Ananwude (2018) who revealed the existence of positive significant 

relationship among FDI and banking sector’s total deposit. They mentioned 

that FDI boosts and increase the deposits of Nigeria’s banking sector where 

Adeniyi, Omisakin, Egwaikhide, and Oyinlola (2012) also obtained 

identical findings in Ghana.  

 

Besides, Musah, Gakpetor, Kyei, and Akomeah (2018) identified that 

influence of foreign direct investment (FDI) to commercial bank 

performance in Ghana. Their findings supported the view that FDI inflow 

consist of positive significant impact to commercial bank’s profitability 

which measured by return on assets. The outcome is same with opinions of 

previous research as mentioned above. The banking sector able to obtain 

benefits hugely from FDI inflow by improving their bottom line. This is 

because the FDI inflows able to expand business climate which can lead to 

a more credit creation and higher profitability to the bank. Not only that, 

Kariuki and Sang (2018) had further discussed the FDI and bank 

performance in Kenya. Their results indicated the foreign equity capital has 

a positive and significant effect to the commercial banks’ return on equity 
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in Kenya. This finding also consistent with the study of Saddimbah (2014) 

and Salazar, Soto, and Mosqueda (2012) that the equity capital will result in 

the higher value for equity holders which can lead to a better bank 

performance.  

 

 

2.2.3.2 Negative Relationship between Foreign Direct Investment and 

Bank Performance 

 

On the other hand, some researchers indicated foreign direct investment 

(FDI) shown a negative relationship to bank performance (Sun & Li, 2012; 

Amos, 2016). Sun and Li (2012) had proposed a study related to impact of 

FDI in manufacturing sector to China’s domestic banking performance. The 

researchers had ascertained that the competition from FDI had generated 

negative impacts on domestic firms in short run period. From researchers’ 

result, the coefficient of standard deviation of FDI in manufacturing sector 

is negative significantly. This means that variation in FDI inflow in 

manufacturing sector will not bring any benefits toward the domestic bank 

performance. If the high variation in FDI will reflect risk increased in the 

manufacturing sector. Hence, FDI will affect the domestic banks 

performance negatively. Moreover, this result can be supported by Amos 

(2016) that proves the effect of FDI on bank performance in Ghana. The 

results revealed that the FDI was negative significantly impact on financial 

institutions’ profitability in Ghana. According to their research, an increase 

by 100% in FDI is associated with about 13% reduction in the return on 

asset for the financial institutions in Ghana.  
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2.2.3.3 Insignificant Relationship between Foreign Direct Investment 

and Bank Performance 

 

However, few studies determined the insignificant relationship among 

foreign direct investment (FDI) and bank performance (Korna, Ajekwe, & 

Idyu, 2013; Tsaurai, 2014). According to Korna, Ajekwe, and Idyu (2013), 

FDI is insignificant positive impact on the capital base while insignificant 

negative impact on liquidity position and total assets of Nigerian banking 

industries. According to their result, change in liquidity of banking sector 

do not necessarily based on the change of FDI. In other words, the growth 

of banking industries is not mainly influenced by the increase in the flow of 

foreign capital. Reason given by the researchers is that for Nigerian banking 

sector, they mainly depend on alternative sources of capital rather than 

foreign capital to their sustainability and growth. In addition, Tsaurai (2014) 

had further explained that there is no direct causality relationship among 

banking sector development and FDI inflows. Their study confirmed the 

indirect relationship among banking sector development and FDI inflows in 

long run perspectives. As a conclusion, there exists of other factors that will 

impact the bank performance instead of FDI. 

 

 

2.2.4 Inflation (INF) 

 

The results of the economist were mixed for the relations of inflation to bank 

performance however, most of the researcher showed a significant, 

negatively view for the impact mentioned. 
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2.2.4.1 Negative Relationship between Inflation and Bank  

            Performance 

 

There are number of studies figured out that there is significant, negative 

relationship between inflation and bank performance (Scott & Ovuefeyen, 

2014; Bettencourt, 2010; Khrawish, 2011; Namazi & Salehi, 2010; Umar, 

Maijamai’a, & Adamu, 2014; Duraj & Moci, 2015). Scott and Ovuefeyen 

(2014) pointed that inflation adversely affected commercial banks’ 

profitability in the heat of the global financial crisis (2007-2010) in Nigeria. 

This further explain with Bettencourt (2010) that high and uncertain 

inflation rate is found to be detrimental in a stable financial sector 

performance. In addition, lower inflation level serves as a prerequisite 

condition for attaining a stable and deep financial sector. They concluded 

that the effect is more significant and vulnerable to market-based than bank-

based financial system.  

 

Furthermore, Khrawish (2011) who focus on determinants of commercial 

banks performance in Jordanian investigated that relationship between 

commercial banks which measure by ROA and inflation rate from year 2000 

to 2010 by using 72 countries as approach is significant and negative. This 

supported by Namazi and Salehi (2010) in which study of the role of 

inflation in financial repression in Iran found a direct correlation between 

inflation and decrease of absorbed deposit and loan given capacities of 

banks. This means that any increase of inflation rate will lead to a 

corresponding decrease in banking system performance. When the rate of 

inflation becomes stronger, the banking system cannot absorb the shock 

even though banks able to withstand the effects of inflation at its initial 

stages. Umar, Maijamai’a, and Adamu (2014) observed that inflation has an 

adverse effect on banking sector performance and its spill over effect is 

detrimental to the overall economy. They further explain inflation acts as a 

drag on performance as banks are usually compelled to shift their resources 
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from more productive activities simply to focus on profit and losses from 

currency inflation. 

 

Moreover, Duraj and Moci (2015) illustrated that inflation appears to be 

significant and related negatively to the bank profitability. The inflation of 

operational costs increased more than the effect of interest rates in Albanian 

financial sector resulting lower profitability for the banks. They found that 

the profitability of Albanian banks is not only influenced by factors related 

to their management decisions which are classified as internal factors, but 

also to changes in the external macroeconomic environment (i.e. inflation) 

which resulted as significantly related to profitability of the banks. 

 

 

2.2.4.2 Positive Relationship between Inflation and Bank Performance 

 

Some researchers having divergent opinion from negative relationship 

argued that inflation, in other side is significant, positively relationship with 

bank performance (Trujillo-Ponce, 2013; Tan & Floros, 2012; Angeloni & 

Faina, 2013; Nasambu, 2014). Trujillo-Ponce (2013) pointed that the bank 

can adjust interest rates appropriately to increase revenues faster than costs, 

which should have a positive impact on profitability if the inflation rate is 

fully anticipated by the bank’s management. This is because it may raise 

salaries and operating costs when there is an increases of inflation rate and 

therefore, decrease bank’s profitability in advance. 

 

Tan and Floros (2012) examine there is a positive relationship between bank 

profitability, cost efficiency, banking sector development, stock market 

development and inflation in China. This implies that during the period of 

study (2003-2009), inflation is anticipated which gives banks the 

opportunity to adjust the interest rates accordingly, resulting in revenues that 
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increase faster than costs, with a positive impact on profitability. This is 

supported by Angeloni and Faina (2013) state that “monetary expansion and 

positive productivity shock increases bank leverage and risk”. Nsambu 

(2014) figured that inflation has a positive significant impact on return on 

equity for domestic commercial banks in Uganda. The results observed that 

bank income increased more than bank costs. This implies that either 

domestic commercial banks management predicted correctly the trend of 

inflation and adjusted interest rates accordingly to earn more profits or bank 

customers never accurate estimate the inflation. 

 

 

2.2.4.3 Insignificance Relationship between Inflation and Bank  

            Performance 

 

Other than significant relationship either negatively or positively, minor of 

researcher found also there is no relationship between inflation and bank 

performance. Saad and El-Moussawi (2012) which study the determinants 

of net interest margins of commercial bank reveal that the inflation in 

Lebanon does not influence commercial banks’ profitability. They 

mentioned that net interest margin not really determined by the inflation, 

and therefore a clear explanation is hard to proposed on the possible changes 

in inflation caused by banking net margin since the coefficient of the 

variable inflation has the expected sign but the relationship is not 

statistically significant. In addition, they added that this could be explained 

by the fact that inflation was largely under control during the study period 

(2000-2010). The net interest margin seems to be not much explained by the 

inflation rate and operating costs. 
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2.2.5 Gross Domestic Product (GDP) 

 

The following paragraphs will discuss the literature reviews drawn from 

previous studies about the positive and negative relationship between gross 

domestic product (GDP) and bank performance, followed by the 

insignificant relationship between GDP and bank performance. 

 

 

2.2.5.1 Positive Relationship between Gross Domestic Product and 

Bank Performance 

 

Many earlier researchers had investigated that gross domestic product (GDP) 

on bank performance are positive in relationship (Gul, Irshad, & Zaman, 

2011; Zeitun, 2012; Klein, 2013; Hong & Razak, 2015). Gul, Irshad, and 

Zaman (2011) studied the relations between bank-specific and macro-

economic characteristics on the bank profitability. Their research indicated 

the bank profitability really determined by internal and external factors, and 

thus GDP on bank’s return on assets (ROA) are positive in relationship. It 

also represented that large scaled banks can enjoy a higher profitability than 

small scaled banks when it comes to economies of scale in transactions. 

Moreover, this can be supported by Zeitun (2012) that the result shown the 

GDP along with banking institution profitability is positively correlated. 

Their finding of study clearly specified that Islamic and conventional banks 

performance are determined by GDP. 

 

Not only that, Klein (2013) investigated that both macroeconomic and bank-

level factors can affect the non-performing loan (NPL). The findings 

suggested that gross domestic product (GDP) growth results in lower NPL. 

This is because the GDP growth with a higher rate will translate into higher 

revenue, in which able to improve the debt servicing capacity of the 
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borrowers. In other words, during the time where the economy is slowing 

down, this will increase the difficulties for the borrowers to pay back their 

debt as the unemployment rate will rise and resulted in the increased level 

of NPL. Hong and Razak (2015) had further explained that GDP is positive 

significant relate on return on average asset (ROAA), liquidity ratio and 

equity to total liquidity (EQL). The findings supported the view that the 

increase in lending rates have a positive impact on bank profitability is 

relatable to GDP growth. 

 

 

2.2.5.2 Negative Relationship between Gross Domestic Product and 

Bank Performance 

 

However, some researchers found that negative relationship among gross 

domestic product (GDP) and performance of bank (Tan & Floros, 2012; 

Combey & Togbenou, 2017). Tan and Floros (2012) investigated GDP 

growth shown a negative impact to bank profitability. The result from the 

study were supported partially by the view that the high growth of growth 

will cause business environment improved. Hence, lower the bank entry 

barriers is examined. The lower the bank profitability in China was affected 

by the high GDP growth as the profitability of banking sector in China is 

mainly influenced by the level of non-performing loan. Furthermore, 

Combey and Togbenou (2017) had further explained by pointing out the fact 

that real GDP growth comprise negative significant impact on return on 

assets (ROA) and return on equity (ROE) of bank in the long-run while in 

short-run, the result shown that banks’ ROA and ROE are insignificance on 

macroeconomics variables where bank capital to assets ratio and bank size 

are positively affecting bank’s ROA while the bank capital to assets ratio is 

negatively affecting bank’s ROE. 
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2.2.5.3 Insignificant Relationship between Gross Domestic Product and 

Bank Performance 

 

However, there are a few studies found gross domestic product (GDP) 

shown insignificant relationship to bank performance (Alper & Anbar, 2011; 

Kanwal & Nadeem, 2013). According to Alper and Anbar (2011), they 

determined that growth of real GDP and inflation rate have insignificant 

relationship with profitability of bank. Their results revealed only real 

interest rate positive on bank’s profitability, measured by return on equity 

(ROE). This indicated when real interest rates increase, the ROE of bank 

move in line with it. Not only that, Kanwal and Nadeem (2013) had further 

discussed real GDP is insignificant and positive on return on assets (ROA). 

In overall, the researchers ascertained the selected macroeconomic factors 

where bank profitability is not really determined by real interest rate, real 

GDP and inflation. Therefore, if banks want to optimize the risk-adjusted 

returns, banks need to concentrate on other external factors such as exports, 

imports, tax rates, exchange rate, and income level or construct policies to 

enhance internal factors of bank. 
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2.3 Proposed Theoretical and Conceptual Framework 

 

 

Figure 2.1: Relationship between bank performance and its independent variables  

 

 

According to Technology Acceptance Theory, Stewardship Theory, Endogenous 

Optimum Currency Area Theory, Inflation Theory and Business Cycle Theory, the 

conceptual framework is constructed as shown in Figure 2.1. This paper tends to 

investigate and provide in-depth understanding on how financial technology 

(FinTech) influencing the financial industry in term of bank performance. The main 

variable in this research is financial technology which supported by the theory of 

Technology Acceptance. This theory stated that new technology in term of the 

perceived of usefulness (PU) and Perceived ease-of-use (PEOU) will attract new 

customers while directly impact the position in the banking performance since the 

relationship of banking industries and financial technology company are 

substitution. 

  

By referring to past studies, bank size, foreign direct investment (FDI), inflation 

and gross domestic product (GDP) are linked to bank performance at certain extent. 

Thus, a comprehensive model is constructed in this paper by adding these four 
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independent variables as control variables. Bank size is categorized as internal 

factor where supported by Stewardship Theory which stated that large economic 

scales (bank size) will need more capital and efficiency to generate the profit of the 

bank. Hence, the relationship of bank size and bank performance exist in this model. 

GDP, inflation and FDI are considered as external factor which need to be included 

in this model. Each of the external factors had been supported by different theory 

while all the factors are interrelated to the bank performance. GDP is supported by 

the business cycle theory where emphasized that the pro-cyclical stage and the bank 

can loan more to the borrowers because of the risk concerned is decreased. It also 

resulting an increase of bank performance since majority of the return are generated 

by loan charge and interest. Besides, Inflation Theory had pointed out that inflation 

will lead to increase the overhead cost of the bank and decrease the bank 

performance. FDI is supported by the theory of Endogenous Optimum Currency 

Area where mentioned that the trade barrier lead to the FDI come in to set up their 

business instead of operating their business between countries boundaries. So, 

increase in FDI will lead to the bank have more capital and ability to increase their 

profit since the foreign investor are participate in the economy of home country. 

Thus, this research has combined all the important variable in a logically ways and 

supported by the relevant theory to make a completeness model.   
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2.4 Conclusion 

 

The results observed by past researchers has illustrated the relationship between the 

endogenous as well as exogenous variables from different perspectives and 

concepts. Throughout the literature studies, most of previous researchers proposed 

that some variables have significant and relatively positive impact on bank 

performance such as bank size, the internal factors; macroeconomics factors, gross 

domestic product (GDP) and foreign direct investment (FDI). For financial 

technology (FinTech) and inflation observed a significant but negatively influence 

performance of bank. Based on the literature studies done above, there are lack of 

researches study regarding the effects of Peer-to-Peer (P2P) Lending to bank 

performance. Thus, this gap will be filled by the results obtained and further 

clarified in this chapter. 
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CHAPTER 3: METHODOLOGY 

 

 

3.0 Introduction 

 

This chapter examines the designed study method and investigate the relationship 

among exogenous and endogenous variables. Vector Error Correction Model 

(VECM) analysis is conducted for anticipating value of exogenous variable, return 

on assets together with endogenous variables. This analysis based on quarterly data 

ranging from year 2012 to 2019. Moreover, source of data, research framework as 

well as hypothesis testing is explained. 

 

 

3.1 Research Design 

 

Research design basically aims to assimilate the dissimilar mechanisms in the paper 

with a logical and coherent way in reaching well address research problem. Method 

of quantitative research design is embraced to examine relationship among 

variables by using numbers and statistics for the motive of evaluating and 

explaining its finding. Here, the advantage of quantitative data is where it able to 

be explained via statistical analysis which the statistics are according to principles 

of mathematics (Carr, 1994; Denscombe, 2010). According to Antonius (2003), it 

was also applicable for hypothesis testing due to the use of statistical analysis. 

Furthermore, descriptive research is constructed for further explaining between 

relationship of dependent variable and macroeconomic variables. The use of 

descriptive data allows researchers to get the useful information with reference to 

proceed for hypothesis testing. Nevertheless, one of the sub-categories under 

quantitative research, which is experimental approach will be endorse in this study 
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for better examination. Experimental approach considered cause and effect 

relationship between or among variables by manipulating independent variables to 

observe its effect on the dependent variable.  

 

 

3.2 Data Description 

 

According to Trochim (2020) and Kenton (2019), the main purpose of descriptive 

statistics is allowing the people to know the main characteristics for data in a 

research as it delivers brief conclusions with its unit of measurement of the data 

taken. In simple words, descriptive statistics used for describing the characteristics 

of data that have collected to generate short conclusions for the measurement and 

sample of data. Data in this research is collected from secondary source, hence it 

need to be presented in the way that is meaningful, otherwise a raw data would be 

very difficult to visualize what the data wants to show and the data will become 

meaningless, especially if there is a lot of data (Lund Research Ltd, 2018). 

 

 

3.3 Data Collection  

 

In order to analyse and achieve objectives, time series data used since year 2012 Q1 

until year 2019 Q4. Data is collected from several sources such as Ycharts, Federal 

Reserve Economic Data (FRED), FRED is a database centre under the provision of 

Research division of Federal Reserve Bank of St. Louis, as well as from 

LendingClub, one of the largest Peer-to-Peer (P2P) lending platform in United 

States. Table 3.1 shown variables selected, unit measurements, descriptions and 

source of the data.  
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Table 3.1:  

Summary of Variables, Unit Measurement, Descriptions and Sources of Data 

Variables 
Unit of 

Measurements 
Descriptions Sources 

Return on 

Asset (ROA) 
Percentage (%) 

ROA is measured from 

2012 Q1 to 2019 Q4 

Bank Reg 

Data 

Fintech (Peer 

to Peer 

Lending) 

United States Dollar 

(USD) 

Peer to Peer total loan 

issuance measured 

from 2012 Q1 to 2019 

Q4 

LendingClub 

Bank Size 
United States Dollar 

(USD) 

Total assets for 

commercial banks in 

US measured from 

2012 Q1 to 2019 Q4 

FRED 

Foreign Direct 

Investment 

(FDI) 

United States Dollar 

(USD) 

FDI measured from 

2012 Q1 to 2019 Q4 
FRED 

Inflation rate Percentage (%) 

Inflation rate measured 

from 2012 Q1 to 2019 

Q4 

Y Charts 

Real Gross 

Domestic 

Product 

(RGDP) 

United States Dollar 

(USD) 

GDP measured from 

2012 Q1 to 2019 Q4 
FRED 

 

 

Table 3.1 shown the return on asset (ROA) used to examine US’s bank performance 

in this paper. ROA shows how much profit can be earned by the bank with total 

assets invested. ROA can also be utilized for identifying operating efficiency of 

business. Based on Mcclure (2020),  ROA is better than ROE when measuring bank 

performance because ROA takes into account both company debt and equity, which 
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can help the company to see how well these financing forms are being utilized 

whereas ROE does not tell this information, since it only measures the net income 

of the business against its owner’s equity. Moreover, ROE has limitation as it does 

not take the risks into account since banks return can be increased by taking more 

risk in the short-run (Klaassen & Eeghen, 2015). Hence, this paper use ROA to 

determine the bank performance as ROA contains more information compared to 

ROE.  

 

 

3.4 Research Framework 

 

The functional form of bank performance model is construed as below: 

𝐵𝑎𝑛𝑘 𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 =

𝑓(𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝑇𝑒𝑐ℎ𝑛𝑜𝑙𝑜𝑔𝑦, 𝐵𝑎𝑛𝑘 𝑆𝑖𝑧𝑒, 𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐷𝑖𝑟𝑒𝑐𝑡 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡,

𝐼𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛, 𝐺𝑟𝑜𝑠𝑠 𝐷𝑜𝑚𝑒𝑠𝑡𝑖𝑐 𝑃𝑟𝑜𝑑𝑢𝑐𝑡)                                                                      (1) 

 

 

The Equation (1) shown there are five independent variables including financial 

technology, bank size, foreign direct investment, inflation and gross domestic 

product which might impacts on bank performance. 
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3.4.1 Empirical Framework Model 

To quantify the relationship in Equation (1), this paper applies the regression 

analysis as below: 

 

where,  

𝑅𝑂𝐴𝑡  = Return on Asset (%) 

𝐹𝐼𝑁𝑇𝐸𝐶𝐻𝑡   = Financial Technology - Peer to Peer Lending (USD) 

𝐵𝑆𝑡     = Bank Size (USD) 

𝐹𝐷𝐼𝑡   = Foreign Direct Investment (USD) 

𝐼𝑁𝐹𝑡   = Inflation Rate (%) 

𝑅𝐺𝐷𝑃𝑡 = Real Gross Domestic Product (USD) 

𝜀𝑡       = Error Term 

𝛽0      = Intercept Coefficient 

𝛽𝑛      = Slope Coefficient (n=1,2,3,4,5)  

𝐿𝑅𝑂𝐴𝑡 = 𝛽0 +  𝛽1𝐿𝐹𝐼𝑁𝑇𝐸𝐶𝐻𝑡 + 𝛽2𝐿𝐵𝑆𝑡 + 𝛽3𝐿𝐹𝐷𝐼𝑡 + 𝛽4𝐿𝐼𝑁𝐹𝑡 +

𝛽5𝐿𝑅𝐺𝐷𝑃𝑡 + 𝜀𝑡                                                                                    (2)  
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3.5 Research Methodology 

 

In this section, the flow chart of methodology will be discussed and followed by the 

tests and analysis of regression that will be conduct in this paper. Furthermore, some 

of the diagnostic checking methods will be proposed. 

 

 

3.5.1 Flow Chart of Methodology 

 

This section discusses flow of methodology that will be conduct in this paper.  

 

 

Figure 3.1: Flow Chart of Methodology 

Source: Shrestha & Bhatta (2018) 
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Based on Figure 3.1, this research will run the test of unit root to identify the 

variables are stationary or non-stationary. This test is necessary to certify that 

the data collected is fulfilled the requirements of Vector Autoregressive 

(VAR) model and Ordinary Least Square (OLS) model to avoid spurious 

regression. If all the variables are stationary, the researcher can continue to 

run the Vector Autoregressive (VAR) model or Ordinary Least Square (OLS) 

model. However, if all the variables are non-stationary, the researcher could 

continue with the Johansen cointegration test to identify long-run 

relationship exists or not and estimate strength of the relationship between 

variables. On the other hand, if there are variables stationary at different 

order, the researcher could continue with the Bound cointegration test. Lastly, 

if the result shown is no cointegration, the researcher could proceed the 

analysis by using VAR model while the Vector Error Correction Model 

(VECM) is used when cointegration exist. 

 

 

3.5.2 Unit Root Test 

 

Test of unit root is important for differentiating between two important cases 

which a process with deterministic trend or stochastic trend. Davidson, 

Meenagh, Minford, and Wickens (2010) stated that majority of 

macroeconomic data are non-stationary because some parts of the data 

movement in each quarter is random. Thus, this paper will run the unit root 

test by applying Augmented Dickey-Fuller (ADF) test for determining the 

time series data for the variables are stationary or non-stationary in the model.  
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3.5.2.1 Augmented Dicker-Fuller (ADF) Test  

 

ADF test is an augmented version of Dickey-Fuller test but ADF test can 

estimate more complicated time series model and eliminate autocorrelation 

problems (Wai & Ismail, 2014). The hypothesis testing is: 

 

𝐻0: The series is non-stationary 

𝐻1: The series is stationary 

 

Coefficient equal to zero meaning that model has unit root. To estimate the 

coefficients’ significance, test statistic is calculated. If test statistic larger 

than critical value, the null hypothesis (𝐻0) can be rejected. Otherwise, do 

not reject 𝐻0 . If time series data is non-stationary, researchers able to 

practise the transformation method through difference-stationary process to 

transfer the data become stationary.  

 

 

3.5.3 Vector Autoregressive (VAR) Model  

 

VAR model is to indicate the linear interdependencies among the data of 

multiple time series. This model needs to fulfil two basic requirements 

which must consist at least two time variables and make sure the variables 

are influence each other to ensure VAR model is accurate and efficient 

(Prabhakaran, 2019). VAR model allow the reverse causality between the 

endogenous and exogenous variables using its own past value for the 

prediction (Shrestha & Bhatta, 2018). VAR model is used when all the 

variables are stationary.  
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3.5.4 Lag Length Selection 

 

Lütkepohl (1993) had stated that overfitted with high order lag length being 

selected rather than true lag length will cause the increase in the mean square 

forecast errors of the VAR model while underfitting the lag length will 

generate autocorrelation problems. Since the lag length is unknown, thus, 

there are several lag length selection criteria to estimate the number of lags. 

Schwarz Information Criterion (SIC) and Akaike Information Criterion 

(AIC) are selected in estimation and will be used in this research. Therefore, 

minimum value of SIC and AIC will be selected to obtain the optimal lag 

length.   

 

 

3.5.5 Cointegration Test 

 

Stock and Watson (2007) stated that more time series which share the 

identical stochastic trend able to change together over the period. By using 

this test, the correlation problems can be reduced, and it has better function 

where its linear combination can be inquired to its most stationary level. In 

this research, this test used to determine whether the non-stationary 

variables are co-integrated or not co-integrated. According to Johansen and 

Juselius (1990), the cointegration test developed maximum likelihood 

estimation procedure based on reduced rank regression method.  

If result shown that co-integrating vector exists, the model will proceed to 

Vector Error Correction Model (VECM) to determine the long-run 

relationship between bank performance with the selected independent 

variables. However, if co-integrating vector does not exist, the model can 

continue with the Vector Autoregressive (VAR) model for determining the 

short-run relationship. 
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On the other side, if the variables are found that stationary at different order, 

the researchers need to conduct the Bound cointegration test instead of 

Johansen cointegration test. Bound test is used to examine the relationship 

between variables in levels whether purely I (0), purely I (1) or mutually 

integrated (Pesaran, Shin, & Smith, 2001). For the Bound test, if F-statistic 

calculated is larger than critical value for upper bound, it can be concluded 

that there is cointegration which means there is a long-run relationship. Null 

hypothesis is being rejected and can estimate the long-run model using error 

correction model (ECM). 

 

 

3.5.6 Vector Error Correction Model (VECM) 

 

In this research, cointegration test used to determine the presence of 

cointegration which indicates the presence of long-term equilibrium 

relationship between the variables. Vector Error Correction Model (VECM) 

used for estimation if result shown cointegration relationship exists. 

However, if no cointegration relationship exists, VAR model will be used 

for the estimation. For VECM, it can generate cointegrating vectors 

accurately and efficiently since it contributes the perfect information 

maximum likelihood model. Moreover, VECM able to provide the long-run 

and short-run relationship between the variables through significant error 

correction term. Not only that, VECM able to overcome the spurious 

regression problems in the first difference when the models are co-

integrated (Gujarati & Porter, 2009).  
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3.5.7 Granger Causality Test 

 

The Granger Causality test examines correlation between two variables in 

time series. This test conducted to identify dynamic direction and the 

existence of causality between the stationary variables in a model. Through 

this test, detection of unidirectional causality or bi-directional causality will 

be identified accurately and efficiently. The hypothesis statement is shown 

as below: 

𝐻0 =   Granger cause relationship  between dependent  

variable and independent variables is not exists. 

𝐻1 =   Granger cause relationship  between the dependent  

variable and independent variables is exists. 

 

Reject  𝐻0 if test statistic value higher than critical value. Otherwise, do 

not reject 𝐻0. 

 

 

3.5.8 Impulse Response Function (IRF) 

 

IRF determines interaction between variables in a model that involved a few 

of other variables by studying the response of the variable provide an 

impulse towards another variable (Rossi, n.d.). An additional new 

information to any of the variable in the model will carry a shock to the 

variable itself and others variable. Normally, this function is conducted after 

the Granger Causality test due to result get from the Granger Causality only 

obtain direction of causal relationship. However, the IRF focuses on the 

complete information of the relationship which determine the relationship 

sign and long-run or short-run effect within the certain period after a shock. 

In Impulse Response Function, if the lag order is over-fitting, the result 

shown will be less accurate for the estimation whereas if the lag order is 

under-fitting, the misleading estimation and conclusion will be happened. 
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3.5.9 Variance Decomposition (VD) 

 

VD is essential tool to identify important of each shock in explaining 

variation for each of the variables in a model (Sims, 2011). Through 

Variance Decomposition, the researcher able to identify the amount of the 

shock for each variable which have the impact on the forecast error of the 

dependent variables. Furthermore, this method also allows the researchers 

to determine the ways of macroeconomic and financial variable affect each 

other individually in the Vector Autoregressive (VAR) model. By using VD, 

movement of dependent variables will be displayed because of its own 

impact and the other variables are affected at the same time (Brooks, 2008).  

 

 

3.5.10 Diagnostic Checking 

 

Diagnostic checking had become the standard tool to distinguish the model 

before forecasting the data. In detecting the presence of econometric 

problems on the model like heteroscedasticity, autocorrelation, perform the 

normality assumption on error term and apply CUSUM test. Following 

techniques shall be adopted. 

 

 

3.5.10.1 Heteroscedasticity Test 

 

Heteroscedasticity means that the variance of independent variable is an 

unfit through the range of values that forecast the variable (Gujarati & Porter, 

2009). This problem arises in estimating parameters due to neglect of 

reasonable independent variable, when there is missing value, outlier as well 



FRIENDS OR FOES? CASE OF ARISING FINANCIAL TECHNOLOGY IN FINANCIAL INDUSTRY 

Undergraduate FYP Page 55 of 124 Faculty of Business and Finance 

as abnormal distribution of exogenous and endogenous variables. 

Heteroscedasticity test carried out for detecting problem of 

heteroscedasticity with time series data. The way of performing a hypothesis 

testing for heteroscedasticity problem as following: 

 

H0: There is no heteroscedasticity problem. 

H1: There is heteroscedasticity problem. 

 

According to results obtained from the regression model, decision rule will 

be used to determine the existence of heteroscedasticity problem. Reject null 

hypothesis (H0) if p-value less than significance level. Otherwise, do not 

reject the null hypothesis. 

 

 

3.5.10.2 Serial Correlation LM Test 

 

Autocorrelation refers to correlation among values of same variables at 

different points in period (Box & Jenkins, 1976). Therefore, it is more likely 

to occur in regression model with time series data. Some of the reasons 

resulting autocorrelation problems in a model, for instance, excluded 

important endogenous variables, wrong functional form and data 

manipulation. Durbin-Watson test provides inconclusive results where 

without considering higher orders of series correlation as well as the lagged 

dependent variable is not applicable in Durbin’s h test (Gujarati & Porter, 

2009). Accordingly, to detect the existence of autocorrelation problem, 

Serial Correlation LM test will conduct in model instead of Durbin-Watson 

or Durbin’s h test. Hypothesis testing is stated as follow: 
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H0: There is no autocorrelation problem. 

H1:  There is autocorrelation problem. 

 

According to results are obtained by conducting regression model, decision 

rule will be used to determine the existence of autocorrelation problem, in 

such, reject null hypothesis if p-value is smaller than significance level. 

Otherwise, do not reject the null hypothesis. 

 

 

3.5.10.3 Normality Test 

 

Normality test examines whether data set can be performed normally 

distributed. Gujarati and Porter (2009) stated that model is correct if error 

term is modelled for the normal distribution and otherwise. The normality 

assumption provided several methods for determining normality such like 

graphical method of histogram and normality plot as well as Jarque-Bera 

(JB) Test in statistical method is applied. In contrast, the JB test of normality 

has the characteristics of testing many sample data, in such, perform JB test 

for the normality of error term more accurately. Bai and Ng (2005) stated 

that benchmark for skewness is 0 whereas the benchmark for kurtosis is 3. 

JB test can be computed using the formula: 𝐽𝐵 = 𝑛 [
𝑠𝑘𝑒𝑤𝑛𝑒𝑠𝑠2

6
+

(𝑘𝑢𝑟𝑡𝑜𝑠𝑖𝑠−3)2

24
]. Hypothesis testing is shown as below: 

 

H0: The error term is normally distributed. 

H1: The error term is not normally distributed. 

 

According to results obtained from regression model, decision rule will be 

applied to identify the normality assumption on error term. Reject null 
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hypothesis (H0) if p-value less than significance level. Otherwise, do not 

reject the null hypothesis. 

 

 

3.5.10.4 CUSUM Test 

 

The Cumulative Sum of Recursive Residuals (CUSUM) test is a kind of 

sequential analysis that can be performed in order to explore the sequential 

changes of variables data and detect the stability of series (Harish & 

Mallikarjunappa, n.d.). There are several problems that can lead to the 

occurrence of unstable parameters such as insufficient short-term dynamic 

modelling and changes in long-term relationship. Yet, the results generated 

by CUSUM test can be interpreted as statistical data within the 5% 

significance level or outside the 5% significance level and hence, it can be 

determined whether estimated coefficients value is structurally stable or not 

in the systematic movements obtained after applying this test. Hypothesis 

testing as shown at below: 

 

H0: There is no parameters are unstable in the model. 

H1: The parameters are not stable in the model. 

 

According to the results are obtained by running the regression model, 

decision rule will be applied to identify the existence of series stability of 

this model, in such, reject null hypothesis (H0) if the statistic shows a blue 

line crosses the red line. Otherwise, do not reject the null hypothesis. 
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3.6 Conclusion 

 

Throughout Chapter 3, the data’s source had stated with thoroughly explained 

associated with the tests chosen to study the relationship among exogenous and 

endogenous variables. In addition, the purpose and specification of each test has 

been pointed and hypotheses created for each test along with the crucial decision 

rule. Nevertheless, the hypotheses will be introduced and test with specific methods 

and procedures in next chapter. 
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CHAPTER 4: DATA ANALYSIS 

 

 

4.0 Introduction 

 

Examining and testing between relationship of return on asset, bank size, foreign 

direct investment, inflation and gross domestic product is mainly focused in this 

chapter by using the methodology employed in Chapter 3 is being discussed. The 

following section will be targeted on descriptive statistics and inferential analysis 

by interpreting and explaining the empirical results obtained from EViews 11.0. 

Furthermore, the empirical tests will be demonstrated in the inferential analysis, 

namely Unit Root Test, Vector Autoregressive (VAR) Model, Lag length selection, 

Autoregressive Distributed Lag (ARDL), Bound Test, Vector Error Correction 

(VEC) Model, Granger Causality test, Impulse Response Function, Variance 

Decomposition and diagnostic checking. All results will be presented in table or 

figure format which can give priority to the most important aspects. 

 

 

4.1 Descriptive Analysis 

 

Table 4.1: 

Summary of Descriptive Statistic 

 
ROA 

(%) 

BANK 

SIZE 

(USD  

Billion) 

FDI 

(USD  

Billion) 

FINTECH 

(USD  

Billion) 

GDP 

(USD  

Billion) 

INF 

(%) 

Mean 1.1185 14.9205 299.4015 20.6651 18621.96 1.6131 
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Median 1.0503 14.8849 280.8100 17.3571 18387.55 1.6850 

Maximum 1.3800 17.3407 955.5800 56.7985 21726.78 2.9300 

Minimum 0.9691 12.6315 -293.9680 0.5699 16019.76 -0.0700 

Standard 

Deviation 
0.1347 1.4122 208.4196 18.0275 1742.86 0.7463 

 

 

Table 4.1 illustrates the descriptive statistic of the variables that applied in this 

research which are ROA, BANKSIZE, FDI, FINTECH, GDP and INF in United 

State from year 2012 Q1 to year 2019 Q4. The mean for ROA, BANKSIZE, FDI, 

FINTECH, GDP and INF recorded as 1.12%, USD 14.92 billion, USD 299.40 

billion, USD 20.67 billion, USD 18621.96 billion and 1.61% respectively based on 

Table 4.1. The average change in GDP is higher than other variables. Besides, the 

median for ROA, BANKSIZE, FDI, FINTECH, GDP and INF are amounted to 

1.05%, USD 14.88 billion, USD 280.81 billion, USD 17.36 billion, USD 18387.55 

billion and 1.69% respectively. According to Table 4.1, FINTECH achieved USD 

56.80 billion at maximum value and USD 0.57 billion at minimum value. In 

addition, the highest standard deviation goes to GDP followed by FDI, FINTECH, 

BANKSIZE, INF and ROA which recorded at USD 1742.86 billion, USD 208.42 

billion, USD 18.03 billion, USD 1.41 billion, 0.75% and 0.13%. This indicates that 

high variation in gross domestic product might influence the volatility of the bank 

performance. 
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4. 2 Inferential Analysis 

 

The stationary level of the variable will be identified in this section by conducting 

the unit root test followed by lag length selection, cointegration test, Granger 

causality test and diagnostics tests. 

 

 

4.2.1 Unit Root Test  

 

Table 4.2: 

Results of Unit-Root Test 

Variable 

Augmented Dickey-Fuller (ADF) Test 

Without Trend With Trend 

Level 
First 

Difference 
Level 

First 

Difference 

LROA 0.5599 0.0000*** 0.4053 0.0000*** 

LFINTECH 0.0003*** 0.9300 0.0231** 0.3290 

LBANKSIZE 0.2360 0.0005*** 0.1249 0.0588* 

LFDI 0.0007*** 0.0000*** 0.0036*** 0.0000*** 

LINF 0.1342 0.0084*** 0.3020 0.0310** 

LGDP 0.9913 0.0003*** 0.3620 0.0017*** 

Note: *, ** and *** indicate that reject the null hypothesis at significance 

level of 10%, 5%, 1% respectively. 

 

 

Stationary level of variables used in this research is identified by conducting 

Augmented Dickey-Fuller (ADF) unit root test. The results of ADF unit root 

test for the six variables is shown in Table 4.2 which are LROA, LFINTECH, 

LBANKSIZE, LFDI, LINF and LGDP at level form and first difference for 
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both with and without trend of the natural log values. Referring to Table 4.2, 

at level form for both with and without trend, LROA, LBANKSIZE, LINF 

and LGDP shown non-stationary since cannot reject null hypothesis (non-

stationary) which greater than 10% significance level. However, at level 

form without trend, LFINTECH and LFDI shown stationary at the 1% 

significance level. For level form with trend, LFINTECH is stationary at 

significance level of 5% whereas LFDI is stationary at 1%significance level.  

 

At first difference where there is no trend, LROA, LBANKSIZE, LFDI, 

LINF and LGDP shown stationary at 1% significance level. For first 

difference with trend, LROA, LFDI and LGDP is stationary at significance 

level of 1%. Furthermore, LBANKSIZE is stationary at 10% significance 

level, yet LINF is stationary at significance level of 5%. However, 

LFINTECH shown non-stationary at first difference for both with and 

without trend. 

 

In conclusion, LROA, LBANKSIZE, LFDI, LINF and LGDP are stationary 

at first difference for both with and without trend, only LFINTECH shown 

stationary at level form. Thus, it proved that LFINTECH is stationary at the 

order of I (0) and relatively the other variables are stationary at order of I 

(1). It also showed that the series are integrated of different orders which 

means there are a combination of level form and first difference stationarity. 

Therefore, cointegration test is needed for the purpose of establishing a long 

run relationship. The Bounds test Pesaran, Shin, and Smith (2001) suggested 

is the advisable cointegration test in this case as the Johansen cointegration 

test is invalid. If the result of Bound test shows that the model presence of 

cointegration, Vector Error Correction Model (VECM) need to be used for 

the regression analysis. 
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4.2.2 Lag Length Selection 

 

Table 4.3: 

Result of Lag Length Selection 

Lag AIC SIC 

0 -7.334715 -7.051826 

1 -20.55744 -18.57721* 

2 -21.59116 -17.91361 

3 -23.90263* -18.52774 

Note: AIC stands for Akaike Information Criterion while SIC means 

Schwarz Information Criterion. * indicates that the lowest AIC value and 

SIC value. 

 

Table 4.3 illustrates the result of lag length selection is in accordance with 

Akaike Information Criterion (AIC) and Schwarz Information Criterion 

(SIC). In this research, Lag 1 chosen is optimum lag length as it has the 

lowest SIC value which is -18.57721.  

 

 

4.2.3 Cointegration Test 

 

Table 4.4: 

Result of Bound Test 

Test Statistic Value Significant I (0) I (1) 

F-statistic 3.307888 10% 2.08 3.00 

  5% 2.39 3.38 

  1% 3.06 4.15 
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Table 4.4 indicates the result of Bound test. The relationship between the 

variables in levels regardless of the underlying regressors whether are purely 

I (0), purely I (1) or mutually integrated is tested through the Bounds test 

(Pesaran, Shin, & Smith, 2001). Based on Table 4.4 concluded that there is 

cointegration since the F-statistic is greater than the critical value for the 

upper bound, I (1) at 10% significance level. It shown that there is a long 

run relationship as the null hypothesis (no cointegration) is rejected. Hence, 

Vector Error Correction Model (VECM) can be used in this paper for 

predicting long run model. 

 

 

4.2.4 Vector Error Correction Model (VECM) 

 

Table 4.5: 

Long Run Relationship Between LROA and Its Determinants 

Variables Coefficient Standard Error T-statistic 

C 72.1122   

LROA 1.0000   

LFINTECH 0.1394 0.0334 4.1782*** 

LBANKSIZE 7.0963 1.2652 5.6088*** 

LFDI -0.1024 0.0174 -5.8907*** 

LINF -0.0226 0.0148 -1.5207 

LGDP -9.2719 0.8337 -11.1210*** 

Note: *, ** and *** indicate that reject the null hypothesis at significance 

level of 10%, 5% and 1% respectively. Critical value of 10%, 5% and 1% is 

± 1.714, ± 2.069 and ± 2.500 respectively. 

 

  



FRIENDS OR FOES? CASE OF ARISING FINANCIAL TECHNOLOGY IN FINANCIAL INDUSTRY 

Undergraduate FYP Page 65 of 124 Faculty of Business and Finance 

Table 4.6: 

Short Run Relationship Between LROA and Its Determinants 

Variables Coefficient Standard Error T-statistic 

C 0.0257 0.0579 0.4445 

LROA -0.2408 0.2214 -1.0878 

LFINTECH -0.2871 0.2499 -1.1490 

LBANKSIZE 1.3867 2.0850 0.6651 

LFDI -0.0096 0.0169 -0.5680 

LINF -0.0285 0.0311 -0.9163 

LGDP 1.3986 3.1526 0.4436 

CointEq -0.1410 0.1957 -0.7202 

Note: *, ** and *** indicate that reject the null hypothesis at significance 

level of 10%, 5%, 1% respectively. Critical value of 10%, 5% and 1% is ± 

1.717, ± 2.074 and ± 2.508 respectively. 

 

VECM provides the long run and short run relationship between the 

variables through the significant error correction term. A summary of long 

run and short run relationship between dependent variable (LROA) and all 

the independent variables (LFINTECH, LBANKSIZE, LFDI, LINF and 

LGDP) is shown in Table 4.5 and Table 4.6. It can be seen from the results 

that in long run, all the endogenous variables have significant effects on 

LROA except for LINF. However, the estimation result shown that all the 

independent variables statically insignificant in short run. The cointegration 

equation (CointEq) represents the previous year's deviation from long run 

equilibrium is corrected at a speed of -0.14%.  

 

Based on Table 4.5, this study had proved that the LFINTECH shown a 

positive and significance relationship to return on asset in long run at 5% 

significance level. Misati, Kamau, Kipyegon, and Wandaka (2015) argued 

that the relationship between financial technology (FinTech) and 

commercial bank are complementary instead of substitution. The trend of 

funding the money from non-bank institution shows a positive sign but only 
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occupied 1% on the entire loan market share. Their results further shown 

that non-bank credit institutions get their funds for lending from local 

commercial banks. Thus, FinTech will help the commercial bank directly to 

increase the loan amount. This research is consistent with the Serge, 

Rugemintwari, and Sauviat (2019). Hence, when there is 1% increase in 

Peer-to-Peer lending, on average, the return on asset would increase by 

0.14%, holding other variables constant.  

 

Furthermore, bank size shown a positive and statically significant impact to 

the return on asset in a long run relationship. This result is similar with the 

Alper and Anbar (2011); Gul, et al. (2011); Khrawish (2011); Rao and 

Lakew (2012); Rahman, Kamid, and Khan (2015); Djalilow and Piesse 

(2016). According to the Djalilow and Piesse (2016), the researchers using 

generalized method of payments (GMM) techniques over the time period 

2000 to 2012. Their results further shown that the changes in internal 

variable have an impact on bank profitability is relatable to the bank size. 

He also pointed out that large and medium banks are more profitable than 

small banks in situations where large banks tend to enjoy economies of scale 

and reduce risk through diversified products and loans, which can increase 

their profitability by improving operational efficiency. Thus, increase 1% 

on bank size, on average, return on asset will increase to 7.10% ceteris 

paribus.  

 

Moreover, the estimation result shown that foreign direct investment (FDI) 

on return on asset (ROA) are negative and significant in relationship. Thus, 

increase of 1% on foreign direct investment, on average, return on asset will 

decrease 0.10%, ceteris paribus. The result indicated that is similar with 

Amos (2016) examined that an increase of 100% in FDI is associated with 

about 13% reduction in the return on asset for the financial institutions in 

Ghana.  

 

Other than that, the results indicated that the inflation shown negative but 

insignificant impact to the return on asset. This result is similar with Saad 

and El-Moussawi (2012) stated that net interest margin not really 
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determined by the inflation, and therefore a clear explanation is hard to 

proposed on the possible changes in inflation caused by banking net margin. 

Furthermore, the fact of inflation was largely under control during the study 

period from 2000 to 2010 can used to explain this. The net interest margin 

seems to be not much explained by the rate of inflation and operating costs. 

 

Besides, real gross domestic product (GDP) shown a negative significant 

relationship to the return on asset. Based on the result, 1% increase on real 

gross domestic product, on average, return on asset will decrease 9.27%, 

ceteris paribus. This result is supported by some researchers namely Tan 

and Floros (2012); Combey and Togbenou (2017). According to the 

Combey and Togbenou (2017), they pointed out the fact that banks’ return 

on assets (ROA) and return on equity (ROE) are negatively affected by real 

GDP growth in the long run. In short run, the result shown that banks’ ROA 

and ROE are insignificant impact on macroeconomics variables where the 

bank capital to assets ratio and bank size are positively affecting the bank’s 

ROA while the bank capital to assets ratio is negatively affecting the bank’s 

ROE. Hence, the short run insignificant result also consistent with the 

Combey and Togbenou (2017). 

 

 

4.2.5 Granger Causality Test 

 

Table 4.7: 

Result of Granger Causality between LROA with other variables 

Variable P-value 

D(LFINTECH) 0.2506 

D(LBANKSIZE) 0.5060 

D(LFDI) 0.5700 

D(LINF) 0.3595 

D(LGDP) 0.6573 
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Note: *, ** and *** indicate that reject the null hypothesis at significance 

level of 10%, 5%, 1% respectively. 

 

A null hypothesis of granger causality test dependent variables will not 

granger caused by independent variables. It also can determine the 

directional of the causality between variables. 

 

From the Table 4.7, LFINTECH does not granger cause LROA as the 

probability value (0.2506) is higher at significance level of 10%, 5% and 1% 

are not rejected. This result is consistent with Li, Spigt, and Swinkels (2017) 

stated that Fintech funding volume is not statically significance and lack of 

evidence to conclude that Fintech can cause to increase the retail bank’s 

performance. Hence, the result might be fragile due to the insignificance 

between the variables.  

 

Besides, the null hypothesis (LBANKSIZE does not granger cause on 

LROA) at significance level of 10%, 5% and 1% are not rejected as the 

probability value (0.5060) which higher than the significance level. This 

outcome has been proposed by Ali and Puah (2018) and Heffernan and Fu 

(2010) which specify that bank size is does not granger cause to risk-

adjusted return on asset (RAROA) and the impact between bank size and 

bank performance is negligible. 

 

Furthermore, the result also indicates that LFDI does not granger cause to 

LROA as the probability value (0.5700) is higher at significance level of 10% 

and it is consistent with the study of Korna, Ajekwe, and Idyu (2013) and 

Tsaurai (2014). According to Korna, Ajekwe, and Idyu (2013), banking 

sector is depending on other sector rather than foreign capital to generate 

profit. Besides, Tsaurai (2014) further explained that banking sector 

development and FDI net inflows have unidirectional causal effect. 

 

Moreover, the estimation result shown that LINF is no causal relationship 

to LROA as the probability value (0.3595) is higher at significance level of 

10%. This result is similar with the Saad and El-Moussawi (2012) 
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mentioned that the profitability of commercial banks will not be influenced 

by Lebanon’s inflation and the net interest margin seem to be not much 

explained by the rate of inflation and operating costs. 

 

Last but not least, the result indicates that the LGDP does not granger cause 

the LROA as the probability value (0.6573) is higher at significance level 

of 10% are not rejected. The result is similar with Kanwal and Nadeem 

(2013) found that the return on assets are insignificance to real gross 

domestic product.  

 

Table 4.8: 

Result of Granger Causality between LFINTECH with other variables 

Variable P-value 

D(LROA) 0.0259** 

D(LBANKSIZE) 0.3365 

D(LFDI) 0.0957* 

D(LINF) 0.4606 

D(LGDP) 0.2767 

Note: *, ** and *** indicate that reject the null hypothesis at significance 

level of 10%, 5%, 1% respectively. 

 

 

Based on Table 4.8, the result shown the LROA and LFDI does granger 

cause LFINTECH at significance level of 5% and 10%.  However, the 

LBANKSIZE, LINF and LGDP does not granger cause to the LFINTECH. 

 

The reason of LROA has a causal relationship to LFINTECH is because of 

peer-to-peer lending and bank loan are substitution relationship. Bank loan 

are secured by the collateral while Peer-to-Peer lending are unsecured and 

more flexible. The financial institution will ensure all the loan are secured 

to protect their return on asset while the consumer who unable to fulfil this 

requirement will more preference Peer-to-Peer lending instead of bank loan. 
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Besides, the result shown that LFDI has granger cause the LFINTECH. The 

reason might because the foreign direct investment (FDI) inflow will 

increase the capital of financial technology industries to allow them create 

more opportunities and financial services to investors. According to the 

Variyar and Bhakta (2016), FDI is allowed by reserve bank to regulated 

financial services company up to 100% through automatic route as a result 

benefits to the Fintech companies to expand the financial services.  

 

 

Table 4.9: 

Result of Granger Causality between LBANKSIZE with other variables 

Variable P-value 

D(LROA) 0.7865 

D(LFINTECH) 0.3178 

D(LFDI) 0.7318 

D(LINF) 0.0221** 

D(LGDP) 0.2434 

Note: *, ** and *** indicate that reject the null hypothesis at significance 

level of 10%, 5%, 1% respectively. 

 

 

Table 4.9 shown that the variables (LROA, LFINTECH, LFDI and LGDP) 

does not granger cause LBANKSIZE at significance level of 10%, 5% and 

1%. However, the result indicates the LINF has causality relationship to the 

LBANKSIZE at 5% significance level. 

 

The inflation has causality relationship with bank size might because of the 

high inflation could affect the bank profitability and indirectly cause bank 

size decrease since the bank size is subject to bank asset. According to 

Marimba (2018), inflation shown negative but significant correlation to 

bank profitability that give insight to the low profit generate by the 
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commercial bank. It also affects the asset of commercial bank by reason of 

decrease of the overall profit. 

 

Table 4.10: 

Result of Granger Causality between LFDI with other variables 

Variable P-value 

D(LROA) 0.0000*** 

D(LFINTECH) 0.0090*** 

D(LBANKSIZE) 0.1929 

D(LINF) 0.7468 

D(LGDP) 0.1665 

Note: *, ** and *** indicate that reject the null hypothesis at significance 

level of 10%, 5%, 1% respectively. 

 

 

From Table 4.10, LBANKSIZE, LINF and LGDP shown does not granger 

cause the LFDI as the null hypothesis at significance level of 10%, 5% and 

1% are not rejected. Conversely, LROA and LFINTECH have causality 

relationship to the LFDI at a 1% significance level.  

 

According to the Kirikkaleli (2013), the researcher stated that change in 

return on asset in local bank will change the foreign bank penetration. The 

change of the bank asset will connect to the unexpected change happened in 

the local market. However, foreign bank will change faster than local bank 

due to the foreign bank will respond more sensitive when change in the local 

market. 

 

The result shown that LFINTECH will cause the foreign direct investment 

probably because of the foreign investors have confidence in the financial 

technology. Kirton (2016) stated that United Kingdom’s financial 

technology offerings were highlighted as a key reason for the heightened 

investment. 
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Table 4.11: 

Result of Granger Causality between LINF with other variables 

Variable P-value 

D(LROA) 0.6092 

D(LFINTECH) 0.4017 

D(LBANKSIZE) 0.2180 

D(LFDI) 0.3448 

D(LGDP) 0.4227 

Note: *, ** and *** indicate that reject the null hypothesis at significance 

level of 10%, 5%, 1% respectively. 

 

 

Based on Table 4.11, the variables (LROA, LFINTECH, LBANKSIZE, 

LFDI and LGDP) shown does not granger cause LINF at a significance level 

of 10%, 5% and 1%.  

 

 

Table 4.12: 

Result of Granger Causality between LGDP with other variables 

Variable P-value 

D(LROA) 0.8710 

D(LFINTECH) 0.9984 

D(LBANKSIZE) 0.0953* 

D(LFDI) 0.7535 

D(LINF) 0.2057 

Note: *, ** and *** indicate that reject the null hypothesis at significance 

level of 10%, 5%, 1% respectively. 

 

 

Table 4.12 shown that the variables (LROA, LFINTECH, LFDI and LINF) 

does not granger cause LGDP but only LBANKSIZE has a causality 
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relationship with LGDP. The result of LBANKSIZE granger cause LGDP 

is consistent with the Liang and Reichert (2006) stated that financial sector 

development has a causality with economic growth. 

 

 

4.2.6 Impulse Response Function 

 

Figure 4.1: 

Result of Impulse Response for LROA 

 

 

 

Impulse responses function aimed to further explain the interaction between 

financial technology (FinTech) and other independent variables. Figure 4.1 

illustrates the response of LROA to other variables (LBANKSIZE, LFDI, 

LFINTECH, LGDP and LINF) because of one unit of the variable’s shocks. 
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Figure 4.1, the response for LROA shown a strong response as one unit of 

LBANKSIZE and LGDP shocks. There is an increasing trend at early stage 

but steady at the middle and end period. Respond of LROA due to shock on 

LFINTECH despites a positive trend at the early period but decline at the 

middle and end period until negative trend. Response of LROA due to shock 

of LFDI shown a positive trend and weak responses at early period after that 

decrease to the negative trend at end period. Response of LROA due to 

shock of the LINF shown a negative trend at all period and constantly 

increase until the end of the period.  

 

 

Figure 4.2: 

Result of Impulse Response for LFINTECH 
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Figure 4.2 indicates the response of LFINTECH to other variables (LROA, 

LBANKSIZE, LFDI, LGDP and LINF) because of one unit of the variable’s 

shocks. The results of the response for LFINTECH is shown in Figure 4.2 

which are weak response as one unit of LROA shocks and the whole period 

shown a steady movement close to the zero. However, response of 

LFINTECH to LFDI and LGDP show a strong response which 

demonstrated by a sign of rising from the early period to the final period. 

Response for LFINTECH to LBANKSIZE and LINF indicated that the 

relationship is negative as constantly decrease from first period until the 

period of eighth. 

 

 

4.2.7 Variance Decomposition 

 

Table 4.13: 

Result of Variance Decomposition of LROA 

 

 

 

 

Table 4.13 indicates the variance decomposition analysis which pointed out 

the variation of each endogenous variables’ component shocks to the 

variance decomposition. The variance decomposition of LROA shows that 

the LBANKSIZE is the vitally well explained the innovation to LROA in 

contrast with other independent variables. Alternatively, one unit of 

standard deviation innovation in bank size the shocks to the return on asset 

is between 0% and 6.97%. Simultaneously, LGDP, LINF and LFINTECH 

are found to contribute marginally minor or little effects to the LROA as 



FRIENDS OR FOES? CASE OF ARISING FINANCIAL TECHNOLOGY IN FINANCIAL INDUSTRY 

Undergraduate FYP Page 76 of 124 Faculty of Business and Finance 

compared to the LBANKSIZE which the shocks to LROA are ranging from 

0% to 2.74%, 2.07% and 0.55% respectively. 

 

Table 4.14: 

Result of Variance Decomposition of LFINTECH 

 

 

 

 

Table 4.14 stated the variance decomposition analysis which focus on the 

variation of each independent variables’ component shocks to the variance 

decomposition. The variance decomposition of LFINTECH indicated that 

the LFDI is the critically explained the innovation to LFINTECH as 

compared to other variables such as LROA, LBANKSIZE, LGDP and LINF. 

The LROA have a weak relationship and only contribute about 0.07% to 

explain the innovation of LFINTECH. LBANKSIZE (4.99%), LGDP 

(4.68%) and LINF (5.98%) are the moderately contribute the shocks to 

LFINTECH as compared to LFDI.  

 

 

4.2.8 Diagnostic Checking 

 

After conducting Vector Error Correction Model (VECM), it could continue 

with diagnostic checking to detect the presence of econometric problems on 

VEC model like heteroscedasticity, autocorrelation, test the normality of 

error term and apply CUSUM Test. 
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4.2.8.1 VEC Residual Heteroscedasticity Test 

 

Table 4.15: 

Result of VEC Residual Heteroscedasticity Test 

Chi-Square 319.2193 Prob. 0.1502* 

Note: * denote that significant at 10% significance level 

 

The result of VEC Residual Heteroscedasticity Test is shown in Table 4.15 

which states the probability value (0.1502) is greater at significance level of 

10%, in such, it provides that the null hypothesis of heteroscedasticity is 

correct to be accepted and hence, it shows that the model is free from the 

problem of heteroscedasticity and simultaneously, the equal variance of the 

error term is exist in this VEC model. 

 

4.2.8.2 VEC Residual Serial Correlation LM Test 

 

Table 4.16: 

Result of VEC Residual Serial Correlation LM Test 

Rao F-stat 0.865553 Prob. 0.6724* 

Note: * denote that significant at 10% significance level 

 

The result of VEC Residual Serial Correlation LM Test is shown in Table 

4.16 which states the probability value (0.6724) is greater at significance 

level of 10%, at such, it provides that the null hypothesis of autocorrelation 

is correct to be accepted and hence, it shows that VEC model does not exist 

in terms of autocorrelation problem. 
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4.2.8.3 VEC Residual Normality Test 

 

Table 4.17: 

Result for VEC Residual Normality Test 

Jarque-Bera 31.18525 Prob. 0.0018* 

Note: * denote that significant at 10% significance level 

 

The result of VEC Residual Normality Test is shown in Table 4.17 which 

illustrates the probability value (0.0018) is lesser at significance level of 10% 

is rejected as the null hypothesis of error term is normally distributed and 

hence, it shows that VEC model is failed to fulfil the normality assumption 

on the error term.  

 

Though the error term obtained in Normality test is not normally distributed, 

this model has been tested by VEC Residual Heteroscedasticity Test and it 

provided that this model does not exist in terms of heteroscedasticity 

problem, and therefore as long as there is no such heteroscedasticity, the 

failure of VEC model to fulfil the normality assumption on the error term is 

acceptable in this case (Omoniyi & Olawale, 2015). 
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4.2.8.4 CUSUM Test 

 

Figure 4.3: 

Result of CUSUM Test 

 

 

 

 

 

   

The result of Cumulative Sum of Recursive Residuals (CUSUM) Test is 

shown in Figure 4.3 which finds there are no parameters are unstable 

respective toward statistic plotted at significance level of 5% is correct to be 

accepted as the blue line is existing within red line and hence, it concludes 

that the error variance of this model is stable and no structure break. 
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4.3 Conclusion 

 

In this chapter, there are several empirical tests are examined and tested between 

relationship of dependent variable and independent variables and used the collected 

data of each variable from the resources mentioned in Chapter 3 to generate 

empirical results by using EViews 11.0. All related empirical results are explained 

in table or figure format, which allows readers or researchers to understand the 

results more clearly and simply. Further discussion about major findings, research 

implication, limitations of this research study and recommendation that will be 

commented in next chapter. 
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CHAPTER 5: DISCUSSION, CONCLUSION AND 

IMPLICATIONS 

 

 

5.0 Introduction  

 

Chapter 5 capsules discussion in both experimental and explanatory variables from 

major finding and research implications. As if that is not enough, limitation of this 

research study will also cover with the augment of recommendation for future 

improvement and clarification.   

 

 

5.1 Major Finding  

 

In short-run perspectives, Vector Error Correction Model (VECM) indicated that 

causality from ROA to FinTech is negative and insignificance relationship, proved 

by 1.74% weakly endogenous impact which means ROA does not really impact the 

FinTech itself, refer weak influence in predicting FinTech in short-run variance 

period of two. Li, Spigt, and Swinkels (2017) explained that even a successful 

FinTech firms may have weakened the banks’ dominant position by improving the 

efficiency of traditional services meanwhile, banks have taken actions to cope with 

it, either by acquiring FinTech start-ups or setting up their own FinTech affiliates. 

Thereafter, it is said that the complementary and substitute may offset in this case. 

Besides that, ROA also encounter a direct causality to foreign direct investment 

(FDI) with negative significant relationship while FDI do not undergo causality 

impact to ROA. This contrasts with most of the economist proof with FDI and ROA 

should have positive relationship but move in line with Tsaurai (2014), who had 

further explained that there is no direct causality relationship between banking 



FRIENDS OR FOES? CASE OF ARISING FINANCIAL TECHNOLOGY IN FINANCIAL INDUSTRY 

Undergraduate FYP Page 82 of 124 Faculty of Business and Finance 

sector development and FDI net inflows. The study pointed out there are other 

factors that will influence the bank performance instead of FDI. Furthermore, FDI 

have a positive causality relationship to FinTech while FinTech result a negative 

causality relationship to FDI. Both variables are insignificant related. Other 

variables like inflation (INF) and gross domestic products (GDP) does not meet any 

causality relation from and to all variables in short-run period. From long run 

perspectives, FinTech and bank size is said have positive and significant 

relationship to the ROA, which affirm movement of bank performance will be same 

as movement of FinTech and bank size. The outcome from FinTech is distinct with 

expected and most researchers from the prediction of inversely relationship to ROA. 

FDI and GDP are negative and significant relate to ROA while INF found with 

negative but insignificant relationship to ROA.   

  

 

5.2 Research Implication  

 

This empirical study brought a brand-new sight to both investor and borrower in 

the concept perspectives. Majority of capital provider tends to practise Peer-to-Peer 

(P2P) Lending due to its favourable return rate but ignore the potential aside 

influence. Similar to P2P Lending user, bank’s lending client might lack of 

knowledge to P2P Lending. Thus, looking at the consequence of this study, the 

intention of P2P Lending is introduced to readers, in which provides a more welfare 

lending platform to both investors and borrower while also encounter risk that 

conventional lending might not occur.  
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5.2.1 Managerial Implication 

 

Since there are no laws or regulations in the United States (U.S.) that restrict 

Financial Technology (FinTech) to engage in the market, any form of 

FinTech company that conduct their business in U.S. are not subjected to a 

regulation framework by federal or state regulator that is particularly 

specified to FinTech. However, certain FinTech company that involves in 

consumer lending, money transmission as well as virtual currency licenses 

might be required to fulfil the requirements if they wish to get the operating 

license. Therefore, it is subjected to law and regulations in both federal and 

state levels. In order to reduce the cybercrime, fraud or any undesirable 

events that may occur in the FinTech marketplace, constant supervision in 

the field of FinTech is required from time to time. The presence of 

government agencies is a must so that the law and regulations can be 

regulated by the government from time to time. For instance, New York 

Department of Financial Services (NYDFS), which enforced virtual 

currency licensing regulation in 2015 that gives permission to certain 

businesses that involves in virtual currency commission in New York. Other 

agencies like Financial Crimes Enforcement Network (FinCEN), US 

Securities and Exchange Commission (SEC) and etc., are currently 

implement new laws and regulations for any new FinTech grow in the U.S. 

 

From the view of banking and finance industry, since Peer-to-Peer (P2P) 

Lending would not inversely impact to the bank performance, banks could 

evolve with FinTech, short for financial technology to enhance more 

worldwide users and creates opportunity in the market. The amount of 

growing in P2P platform mostly cause by the attractive rate in return to the 

investors, and the convenient to obtain fund by borrower or entrepreneurs. 

Therefore, despite the preference by investors my differentiated into banks 

and P2P Lending types, the development of banks with FinTech would let 

investors and entrepreneur have multiple sources of fund which indirectly 

encourage more entrepreneur in region. The economy will be advantageous 
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by this enhancement as it creates more opportunity in the market associated 

a positive effect to one another. Moreover, capital provider will benefit by 

designing a portfolio to invest in difference sources to avoid default risk and 

asymmetric claim. Entrepreneur also able to maintain the need for a new 

start up business as there are multiple sources of finance, even one of it 

failed. 

 

Apart from that, financial analyst from banks or other financial firm may 

take the implication of FinTech to bank performance into account in order 

to improve the growth of investor with new marketing strategy. For instance, 

analyst may differentiate source of finance users into two major part, ones 

comfortable with banks’ lending and ones with P2P Lending. The analyst 

may suggest both banks’ lending and P2P Lending to each opposite side of 

investor types, by promoting the benefit of each well to investors rather than 

just stand for a certain type of lending. Hence, either conventional lending 

or P2P Lending would have a balance and complement growth and the most 

significant is that, deliver deeper understanding to lenders and borrower.  

 

 

5.2.2 Policy Implication 

 

Besides that, the government of the United States (U.S.) can implement 

policies or rules to ensure the stability of its country commercial banks 

despite of the growing number of FinTech. One of the policies is that the 

US government enact an act or ordinance to ensure that the size of the 

FinTech firms or companies does not exceed the size of its country 

commercial banks in order to protect the stability of bank and its interests. 

To execute, US government has introduced Jumpstart Our Business Startups 

Act or JOBS Act back on April 2012. In this act, Peer-to-Peer (P2P) firms 

are required to incorporated in the US and must not raise more than USD 

1.07 million in its platforms during a 12-month period (Nonaka, DeCresce, 
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Hooper, & Konko, 2019). As if that is not enough, US national banks 

primary federal bank regulator, the Office of the Comptroller of the 

Currency (OCC) also established to keep the healthy competition between 

US national banks and FinTech companies (Sahni, 2020). Moreover, in 

order to keep the banks are always in a state that is stable and healthy, US 

government should also monitor their country financial stability in real time, 

such example are the Board of Governors of the Federal Reserve System, 

which has its Division of Financial Stability to monitor their financial 

markets, institutions as well as structures and conducts research on financial 

stability issues.    

 

 

5.3 Limitation of Study  

 

Examine the effect of Peer-to-Peer (P2P) Lending platform, for impact of internal 

factor as well as the relationship among macroeconomics factors on bank 

performance represents the aim of this research however, some of the limitations 

occurred when doing this research. First and foremost, process of data collection. 

Since United States of America (USA) consists of different states where considered 

a large and advanced economy, their information of data, the economic indicator is 

scattered into various type of websites including those owned by the government 

and non-government organization (NGO). Besides that, despite most of the 

economic indicator in USA published in yearly or annually form, it resulted more 

time is acquired to collect and clarify the data needed and somehow cause the limit 

of data in this research study.  

  

Furthermore, the discussion on Peer-to-Peer (P2P) Lending still considered as a new 

research topic where comprise only limited amount of journal published in the past 

few years act as one of the limitations found, especially when focus solely on the 

United States of America (USA). To cope with this limitation, certain appropriate 
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FinTech journal or article publication was acquired from other country as reference 

for this research to compensate the insufficient information of USA. As if this is not 

enough, the main concern in this research paper is said to emphasize on FinTech 

(Peer-to-peer Lending) with connection of internal and factors of macroeconomic 

likes Bank Size, Foreign Direct Investment (FDI), Inflation and Real Gross 

Domestic Product (RGDP). However, there are other important qualitative and 

quantitative factors that may bring impact to Return on Assets (ROA) which does 

not take into account in this research. For instance, economic policies, the spending 

behaviour of Americans and so forth; unemployment rate, interest rate and etc. for 

qualitative and quantitative factors respectively. 

 

 

5.4 Recommendations 

 

Future researcher is recommended to increase the sample size as it is quite important. 

High figure of sample size tends to generate more reliable and better accuracy 

results. Gujarati (2009) cited that researcher should use minimum 50 or higher 

sample size when conducting research since higher sample size can reduce the 

chance or probability of obtaining results that are false negative. A low sample size 

tends to cause the model to get econometric problem of autocorrelation, 

heteroscedasticity as well as multicollinearity and etc., which may cause the result 

from the research become unreliable at the end. Furthermore, it is suggesting that 

the future researcher could study other FinTech related products and services such 

as cryptocurrency and blockchain, Robo-Advising or even Stock-Trading 

Applications, in order to determine whether it or other relevant factors that bring 

effect to them will affect the performance of the finance industry especially banking 

sector in both short run and long run perspectives. 
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5.5 Conclusion  

   

In a nutshell, the purpose for this research mainly to identify whether Peer-to-Peer 

(P2P) Lending, represent as FinTech along with other internal and macroeconomic 

variables can influence the bank profitability in USA in terms of Return of Asset 

(ROA). A number of 32 sample size has been taken range from year 2012 to year 

2019 in form of quarterly data to conduct this research paper. Endogenous variable 

consists of FinTech itself, referring P2P Lending, bank size, Foreign Direct 

Investment (FDI), Inflation rate and Real Gross Domestic Product (RGDP). 

Additionally, implication of study which along with limitation met while carried 

out this empirical with recommendation for the future researchers had presented 

throughout this research chapter.   
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Appendix 3: Vector Autoregression (VAR) Model  
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Appendix 4: Lag Length Selection 
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Appendix 5: Autoregressive-Distributed Lag (ARDL)  
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Appendix 6: Bound Test 
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Appendix 7: Vector Error Correction Model (VECM) 
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Appendix 8: Granger Causality 
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Appendix 9: Impulse Response 

Impulse Response of ROA 
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Impulse Response of FinTech 
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Appendix 10: Variance Decomposition
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Appendix 11: VEC Residual Serial Correlation LM Test 
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Appendix 12: VEC Residual Normality Test 
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Appendix 13: VEC Residual Heteroscedasticity Test 
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Appendix 14: CUSUM Test 

 

 

 

 


