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ABSTRACT 

 

In recent years, the size of populations using smartphones are increasing rapidly. It is 

because technology brings convenience and ease to the lifestyle. This brings more 

convenience to people's lives, which in turn increases the customer experience of the 

services provided by smartphones, especially credit scoring systems that are related to 

financial services. Credit scoring is a statistical analysis performed by financial 

institutions and lending institutions to assess a person's creditworthiness to decide 

whether to extend or deny credit. There are still several groups of population that do 

not access to essential banking services due to them not having a savings or checking 

account.  Thus, alternative credit scoring comes to them as a solution to this problem. 

Alternative credit scoring refers to use of alternative or non-traditional financial data to 

determine credit worthiness such as mobile money usage, utility payment, e-commerce 

platform usage and so on.  

 This project aims to develop an alternative credit scoring system that could help 

the country’s unbanked and underbanked populations improve their financial 

conditions. The project aims to solve the problems to let people have credit history with 

financial institutions to obtain loans and to solve the problems of lenders who do not 

have the information to effectively identify and determine the borrower’s character and 

credit worthiness. The project also encourages and enable unbanked and underbanked 

Malaysians to use alternative credit scoring systems, and solve the loan approval 

process in an easy way for SMEs. Using an alternative credit scoring mobile application 

will let Malaysians to receive better financial services as compared to the physical bank 

branch. Using mobile apps will be more convenient, cheaper and save time because 

there will be no need to spending time to queue up, to fill out forms and wait for banks 

to approve financial products. Besides, alternative data has the potential to help expand 

the responsibilities of credit access for those people who lack traditional credit scores. 

Alternative data such as rental payments, mobile phone payments, cable TV payments, 

banks account information such as withdrawals, deposits, transfers and so on, can be 

used to determine credit worthiness. Therefore, unbanked and underbanked people can 

have access to the loans they need to improve their lives, without facing many 

difficulties with the rules and barriers from the banks, especially in this COVID-19.  
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Lastly, the project is expected to help unbanked and underbanked populations to 

improve their financial conditions, and let everyone has opportunity to be involved and 

contribute to their pursuit for a better live for themselves and their families. 
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CHAPTER 1: INTRODUCTION 

1.1 Problem Statement and Motivation 

 

 

Figure 1.1.1 Percentage of the unbanked adult population in Malaysia 

(Source:https://www.bnm.gov.my/documents/20124/1073866/Malaysia+Experience+

in+Financial+Inclusion.pdf) 

 

Figure 1.1.2 Percentage of the underbanked population in Malaysia 
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(Source: https://cdn.crowdfundinsider.com/wp-content/uploads/2019/09/2019-ccaf-

asean-fintech-ecosystem-benchmarking-study.pdf) 

 According to Bank Negara Malaysia [2], the Bank expects Malaysia to remain 

about 8% of the unbanked population and the underbanked population is at 31%. Bank 

has explored the demographics such as gender, age, location, and income to understand 

the Malaysian unbanked reason. There is still a problem in traditional credit scoring, 

such as each agency uses a different kind of max score. Various lenders subscribe to 

the additional bureau as known as agencies. Hence, there is not a standard operation 

process to determine a person’s credit scoring. Stated below are some main problems 

in traditional credit scoring, that alternative credit scoring is able to provide solution to, 

by using alternative credit scoring with alternative data. 

 No able to obtain the loans from banks due to no history with financial 

institutions 

 First, unbanked and underbanked people's problem is that they do not have a 

bank's financial transaction history, so it is hard to evaluate these individual's 

creditworthiness. Bank, credit card companies, and financial institutions will determine 

credit reliability based on the repayment histories and other financial benchmarks held 

by the credit institutions or bureaus, as well as their internal databases. Therefore, the 

unbanked people never develop a credit score, for some banks of the good credits risk 

but cannot prove it to the lenders. Hence, people who do not have a good credit history 

will directly impact their credit scores and not allowing them to apply for a loan. To 

solve this problem, alternative credit scoring using alternative data can help identify the 

credit scores. A person who has not taken out a loan in the past and has no credit 

payment history may have paid off utilities, monthly bills, telecom payments, and so 

on. Alternative credit scoring is more focused on current parameters than historical data, 

and it is useful to a person who does not have a history with financial institutions. 

Alternative credit scoring provides benefits to new consumers with access to credit and 

loan systems that can still benefit them with their personal financial planning, business 

and their personal life. However, they lack credit score data from traditional channels. 

 

 

https://cdn.crowdfundinsider.com/wp-content/uploads/2019/09/2019-ccaf-asean-fintech-ecosystem-benchmarking-study.pdf
https://cdn.crowdfundinsider.com/wp-content/uploads/2019/09/2019-ccaf-asean-fintech-ecosystem-benchmarking-study.pdf
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 Credit assessment data and credit scores of individuals are not available or 

not made known to a lender  

 The unbanked and underbanked do not have the relevant and strong financial 

data for credit scoring purposes. Lenders find it challenging to correctly identify their 

characters. The credit score is key to measure and determine if individuals or an 

organization can repay a loan. By analysing their existing credit histories and repayment 

histories, lenders can avoid or minimize the borrower's risks. Without the data of an 

individual's credit scoring, it is hard to judge their creditworthiness, including collateral, 

capacity, and character. Besides that, lenders may require to visit and interview the 

applicant because of the individual's new credit assessment. This visit and interviews 

are time-consuming, causing inconvenience and are expensive. The solution is 

alternative credit scoring data will be based on the analysed data such as payment 

pattern as shown in monthly bills, rental fee, insurance fee, and so on to determine who 

is less likely to have trouble in payments. As the report will generate the amounts, 

lenders can base their current financial and discipline to identify their ability, stability, 

and intent to repay a loan. Therefore, compared with the traditional credit scoring 

methods, alternative credit score significantly in terms of accuracy. 

 

 High number of unbanked and underbanked population in Malaysia 

 Different customer segments or groups bring a different kind of unbanked and 

underbanked reasons. The banks often are unwilling to lend money to an unbanked 

person. The percentage of women who unemployed is more than men. The age group 

from 15-24 years’ old which represents the youth of the country are very much less 

likely to have a formal account and hence, less likely to qualify for loans. The income 

level of about 86% of people is either no income and low income, and 33% of adults 

who live in East Malaysia is living in the rural and remote location. There is less likely 

to be a bank branch near them [2]. Apart from that, traditional bank institutions have 

been reluctant and struggled to expand into remote areas. This is because establishing 

and maintaining the bank branches in a small, remote town to serve low-impact 

customers is expensive and needs a longer time. It is also not a convenient process to 

apply to banks for loans in small towns. The same problem also applies to the new 

customers, such as fresh university graduates, who lack credit scoring data to satisfy 



CHAPTER 1 INTRODUCTION 

4 
Bachelor of Information Systems (Honours) Business Information Systems 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

the requirements of a traditional bank. They do not have sufficient data available, but 

that does not mean other good, credible data cannot be made available for credit scoring 

purposes. The solution is by using the alternative credit score will help and support 

them in loan applications. They can pay household expenses, fees, educations and bills 

on time and are more likely to get a loan even if they have a low credit score. Also, by 

using alternative credit scoring, which is based on alternative data, customers can easily 

access the financial planning products without going to the bank, queuing up, and filling 

many forms that they live in the rural and remote location. 

1.2 Project Objectives 

 To calculate alternative credit scoring by using mobile application  

The application will provide financial service for the financial planning product to the 

users. The users can use this application to perform the credit score so they no need to 

go to a local bank wait for a long time.  Because many people are unbanked and do not 

have histories from the financial banking institution, they can use the application we 

developed. This application is using alternative data to get the financial information of 

the users.  Using this, the users can know their credit scoring anytime and anywhere 

and efficiently manage and settle their financial problems. This application will also 

provide the tips to improve credit score to let them know and can use the financial 

planning service like avail loans even though they lack proof or do not have enough 

credit scores. For example, alternative data such as mobile usage payment, rental 

payment, and so on, will provide the additional financial payment information of the 

users. This information can prove if the user can be trusted to have the will and ability 

to pay the loan. 

 To solve the problem of people who do not have a financial institution 

history to obtain the loans by using an algorithm  

For the young individuals such as fresh graduate’s students with no credit score history 

or adults with the thin or stale traditional credit scores, the alternative credit scoring 

system can help them qualify for the loans with the better terms. The algorithm is used 

multiple linear regression to calculate, which is from different fields and categories 

such as traditional bank data, debt data, utilities data, mobile data, and shopping data. 

Unbanked credit lines will become faster, cheaper, and more creditworthy as a result of 

alternative credit scoring and prediction models. While credit history is the traditional 
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and most common way to analyse an individual's credit, those without a bank account 

do not have access to it. Because some of the individuals, they rely on cash and have 

no previous financial history; their credit files are thin, whereas banks prefer thick files. 

As a result, the several behavioural characteristics of an individual that may be used to 

establish credit scores. The system is based on characteristics and factors that are 

widely available and easy to track such as social media, mobile data or utilities data, as 

well as monthly utilities bills, all contribute to this data. This strategy will convert these 

clients from thin to the thick over time, and they will become regular bank customers 

with the history credit score data. Hence, without traditional credit score history data, 

the borrowers still able to show their alternative credit score history to the lenders or 

bank institutions.  

 To identify and determine the borrower’s creditworthiness by using 

analyst tool  

Alternative credit scoring mobile application can enhance the creditworthiness 

assessment of the borrowers. People with poor credit scores may have their loan 

applications rejected. The formula for calculating the borrower's credit is done using 

Excel's analytical tools. Through the formula with the borrower’s alternative data, the 

system can calculate the alternative credit score to define the borrower’s 

creditworthiness. Therefore, lenders can obtain a better understanding of an applicant’s 

credit position by substituting credit scores. They were able to identify those who were 

less likely to have payback issues by examining other data, such as monthly bill 

payments, mobile monthly bills, and rental. Hence, this makes it a better option for 

borrowers who do not have credit score because their reports may provide a more 

accurate view of their current financial habits and discipline, as well as their ability, 

stability, and purpose to repay borrowed money based on their social interactions. As a 

result, alternative credit scoring approaches outperform standard credit scoring methods 

in terms of accuracy. 

 

1.3 Project Scope 

 The overall project aims to develop and build an alternative credit scoring, 

which is a mobile-based application to provide better financial planning for the user 

through the smartphone. Furthermore, people nowadays carry smart devices which 

including smartphones with them wherever they go. Therefore, developing on mobile-
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based application will have advantages over web-based platform. The primary outcome 

of this project is an alternative credit scoring based on the Android platform. The 

application can let users have a financial service such as financial planning products, 

view credit scores, credit reports, use alternative data to calculate the credit scores and 

giving users tips to improve the credit scoring. Using this application will bring a lot of 

convenience such as faster than a local bank, cheap and save time, check credit scores 

any time, and no need to wait for the bank’s complicated formalities. The application 

will able to view credit scores using alternative data such as rentals, utilities bills, usage 

on social media and so on.  

 The application will able to view credit report for easy understanding. 

 The application will able to view graphic pinpoints or dashboard of the credit 

score. 

 The application will able to view debt payment percentage of the user. 

 The application will able to view total debt balance percentage by monthly. 

 The application will provide detailed advice to help improve credit scores. 

 

1.4 Impact, Significance and Contribution 

 This application can provide the financial services. By using this alternative 

credit scoring mobile application, it will let Malaysian to have the better financial 

service compared to the physical branch. It will more convenient, cheaper, save time as 

no need queue up to fill out the form, wait for bank approve to get the financial product 

services. As now in the technology trending era, it is easy to get an internet access in 

anytime and anywhere. Therefore, the lenders can evaluate a user's creditworthiness by 

using alternative credit data to refer to information and evaluate creditworthiness that 

isn't often provided on a traditional credit score report. This information allows the 

lenders to have a better knowledge of full file and thin file users, allowing them to 

enhance inquiry and payment visibility and transparency. Some users might get better 

credit access by combining information from alternative credit sources. The alternative 

credit scoring examples are rental payments, cable TV payments, mobile phone 

payments, banks account information such as transfers, withdrawals, deposits, and so 

on. Hence, traditional loan company data frequently does not represent a person's recent 

activity. Alternative data can provide real-time information which is more up-to-date. 
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 For the unbanked and underbanked people, they can get the loan by only using 

alternative credit scoring data mobile application because it can help people who are 

incapable of entering the credit scoring system in traditional way and let them credit 

accessible. By using the alternative data, it has the potential to help expand the 

responsible of the credit access for those people who lack the traditional credit scores. 

For example, people who do not have the history of loan payments on their credit report 

may regularly pay other bills or duplicate charges. These bill payment histories can 

prove to the lender that the person will pay the debt as agreed. In other cases, alternative 

credit data can help lenders hedge risks and curb consumers who might disclose 

delinquent payments.  

 Other than that, alternative credit scoring can show a person ability and 

willingness because some of the unbanked or underbanked person is still paying 

monthly bills or services which can shows their ability and willingness instead of poor. 

Alternative credit scoring is better description of a person’s credit worthiness compared 

to the traditional credit report. Some lenders may not lend to people with credit scores 

below 620, which mean the range is lower than the average of credit scores. But if these 

lenders can identify people who are less likely to default through other data sources, 

they may be willing to do so. 

 Therefore, unbanked and underbanked people can have access to the loans they 

need to improve their lives, without facing much difficulties with the rules and barriers 

from the banks, especially in this COVID-19 pandemic. Some types of alternative data, 

such as online bank account information, may allow lenders to automate tasks that were 

done manually during the loan approval process. Such automation could speed up the 

application process or avoid subjective interpretations that could lead to differential 

treatment or false discrimination. It also provides the opportunity to unbanked and 

underbanked people who may be unable to get financial services since traditional banks 

do not appear to be interested in providing them with any affordable financial services. 

More individuals will be able to establish businesses and improving their lives and as a 

result, positively affecting the country's economic growth. Hence, the financial service 

is able to let everyone has an equal opportunity to be involve and contribute to it.   
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1.5 Report Organization 

 The report is divided into 7 chapters that discuss the project's different details 

and concepts. Chapter 1 discuss about the problem statement and motivation, project 

objectives, project scope, the impact, significance and contribution to give an 

overall explanation of this project.  

 Chapter 2 is Literature Review, to review and compare similar existing credit 

scoring systems and applications developed by other developers. Each system's 

strengths and drawbacks are examined to see which is the suitable to apply for the 

project.  

 Next, system method and approach is discussed in Chapter 3. The system design 

equation is the equation used in the project to calculate an individual alternative credit 

score. Apart from that, the use case diagram and activity diagram with explanations is 

used to describe the functionality and flow of the project.  

 Chapter 4 is discussed about the system design in the project. The process of 

developing and functionality of the system is described in the system block diagram. 

Therefore, the information of the system is can be view in an easy way. 

 Chapter 5 will show how the system implement with system methodology. 

Other than that, the technologies and tool involved in the project such as hardware, 

software, database is discussed. The system implementation such as hardware and 

software setup also show how the project is configuring and operate. The system 

operation is screenshot is to show the system works.  

 The topic of system evaluation and discussion is discussed in Chapter 6. The 

purpose of system testing and performance metrics such as use case testing is to 

guarantee that the application runs smoothly. It also serves to show the software's ability 

to respond to user scenarios and handle user flows in real-time. This chapter also 

examines the objectives in order to determine if they were achieved. 

 Lastly, chapter 7 is conclusion and recommendation. The project review and 

discussion, novelties and contribution is covered in this chapter. Before concluding the 

project, this chapter discusses future work to indicate improvements or advances that 

can be made to the system in the future.      
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CHAPTER 2: LITERATURE REVIEW  

2.1 Review of the Existing Systems/ Applications 

2.1.1 Credit Karma  

 

Figure 2.1.1 Credit Karma Mobile Application  

 Credit Karma is an application and website that provides users with free credit 

scores, credit report data [11]. It will keep the user up to date on the critical credit score, 

tell the user about the potential credit defaults and provide the tools to let the user find 

and secure better credit, loan, and auto insurance deals. Other than that, it will also let 

the user know the details about what factors are affecting their credit score, and also 

will give the suggestion to improve the credit score. It will also provide credit products 

recommendations, helping the user save money [6]. 

 The primary feature is easy to sign up for as provide the user name, address, a 

few financial accounts, personal details, which is social security number. It can verify 

the user’s account by using two-factor authentication because it holds sensitive 

information, and the user can choose to request and perform it. It also provided free ID 

monitoring, which can keep personal information more securely. Users can receive 

email notifications for the special promotion and can turn credit and identifying 

tracking on or off. 
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Strengths of the Credit Karma 

 The user can view their credit score, as reported by two of the three bureaus, 

which are TransUnion and Equifax. Other than that, Credit Karma will show the graphic 

pinpoints to let the user know their scale of the possible number and the arrows which 

can illustrate the current credit score is increase or decrease from the last report. Users 

can get free credit monitoring. The user will receive the credit alerts if the system found 

the essential changes to a user’s Equifax or TransUnion credit report. Credit Karma can 

also help check free credit scores and let the users learn what will affect and take control 

of the credit scores. [4]. 

Weakness of the Credit Karma 

 The weakness is Karma Credit is didn’t provide the FICO scores. Credit Karma 

uses VintageScore 3.0 credit scoring model to provide the data and credit scores from 

Equifax and TransUnion. Although it can give a lot of insight, most lenders will check 

that your FICO score may differ. However, VintageScore 3.0 will follow the same trend 

lines as the FICO scores. 

2.1.2 Credit Sesame  

 

Figure 2.1.2 Credit Sesame Mobile Application  

 Credit Sesame is a credit reporting and monitoring platform. It was founded in 

2010 and is currently headquartered in Mountain View, California. It provides a 
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monthly credit score and credit monitoring, summarizes the monthly debt payments, 

and lists the total debt balance through TransUnion, one of the three credit reporting 

bureaus. It can also help users understand how to calculate the credit score. 

 Other than that, the users will receive credit score reports, financial advice, and 

anti-identity theft protection. Credit Sesame offers four memberships: free membership, 

advanced credit, pro credit, and platinum protection, so users can choose to upgrade the 

services depending on their needs. The essential feature is to sign in and create an 

account using the email address. Next is the users need to provide name, current address, 

date of birth and the last four digit of the user’s social security number. 

Strengths of the Credit Sesame 

 Credit Sesame provides monthly credit score reports, which will grade the credit 

standing to the Vantage scale. It will give the users a useful breakdown of how much a 

person owes, how many moneys need to pay, and how to maintain a healthy financial 

position in what percentage of the income. Credit Sesame also offers tips about how to 

improve credit scores base on the unique situation. Besides, it also provides free 

services to help users track, improve, and learn about their credit scores. They also offer 

free identity theft protection and monthly credit monitoring to all the customers.  

Weakness of the Credit Sesame 

 Credit Sesame’s features and functionality are limited when it is using the free 

membership service. The premium users can access the reports from TransUnion, 

Equifax, and Experian. But for the free subscription, the user can only receive from 

TransUnion. Here is one of the weaknesses of Credit Sesame. The TransUnion report 

alone does not adequately represent the user’s ranking in the FICO score model, which 

is most often drawn by borrowers. 
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2.1.3 WalletHub 

 

Figure 2.1.3 WalletHub Mobile Application  

 WalletHub is a personal financial service that can know the credit score, monitor 

the credit report, and learn more about personal finance. It focuses on credit cards, loans, 

and also financial accounts. WalletHub offers monitoring and alerts, which are more 

proactive now, provide detailed advice to help improve the credit score, and when the 

credit score changed will provide an in-depth explanation. It is easy to sign up as. First, 

the users need to give the address, date of birth, and the last four digits of the social 

security number. Next, WalletHub will pull a credit report from TransUnion by using 

the users' personal information. The credit report includes a user's finances, which are 

loans and credit card in a user's name, the account balances, and the user's late payment. 

Strengths of the WalletHub 

 WalletHub provided the advertisement which is related to the user’s need. Users 

can review car loans, mortgage, saving accounts, prepare sending cards, and so on. 

Users can also search for professional services such as car insurance, credit unions, and 

attorneys in their geographical area. It will also help calculate and show to the users 

such as the new payment date, interest of the specific extra payments in each month. It 

is also providing tips for getting out of debt, and this will help and give a lot of helpful 

education on reducing the deficit. Next, it will help update the credit score daily 

depending on the user’s need and wants, such as customizing, to receive SMS alerts 
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other than the email alerts. Besides, it offers personalized services for credit cards, 

personal loans, and also car insurance. They have included links to the credit tools such 

as alerts, analysis, and suggestions to improve the score and simulator for improvement. 

Weakness of the WalletHub 

 WalletHub does not have budget or tools to monitor personal accounts and 

transactions which bring out the inconvenient and lack of efficiently to the users. 

 

2.1.4 Mint: Personal Finance & Money  

 

 Figure 2.1.4 Mint: Personal Finance & Money Mobile Application  

 Mints launched in 2007. Mints mobile application can help users to monitor 

their spending habits and can keep track the account balances. It can also keep track of 

the bills and credit score. The users can easily link their bank and other financial 

accounts, create a dashboard to see the entire economic and financial life. Mints can let 

the user check the real-time account balances by pulling the app, so this is convenient 

to have a view. For the login feature is by using two factor-authentication before 

logging in either by email message or cell phone SMS message. 
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Strengths of Mint: Personal Finance & Money 

 It provides the bill tracker, which can check the due and when the bill payment. 

After users set the due date of the costs, Mints will automatically alert them when the 

due date is close to the user. It can also perform the daily budget planner, which can 

analyze the daily spending habits and suggest a customized budget to the user. This will 

let the user more understand how much they are spending in a day. Next, it can keep 

track of the credit score, and the users can choose to receive automated credit alerts. 

Other than that, there provide free credit scoring monitoring from one of the bureaus, 

which is TransUnion [3].  

 

Weakness Mint: Personal Finance & Money 

 The weakness is there is no real investment or savings functionality, so the users 

cannot move the money but can only track it. Other than that, Mints does not provide 

internal direct pay bill services. The users still have to pay bills by using the external 

application. 
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2.1.5 Summary of the Existing Systems 

 

Table 2.1.5.1 Comparison with Existing System 

Features/ Application Credit 

Karma 

Credit 

Sesame 

WalletHub Mint: 

Personal 

Finance 

& Money 

Proposal 

System 

Able to view credit 

scores 

 

√  √ 

 

√ 

 

√ 

 

√ 

 

Able to download 

credit report data 

 

√ 

 

√  √ ✖ √ 

 

Able to view graphic 

pinpoints/ dashboard 

 

√ 

 

√ 

 

√ 

 

✖ √ 

 

Able to view total 

debt balance in 

percentages 

 

✖  

 

√ 

 

√ 

 

√ 

 

√ 

 

Provide advices to 

help improve credit 

scores 

 

√ 

 

√ 

 

√ 

 

✖ √ 

 

Able to view statistic 

graph of each data in 

percentages 

√ 

 

✖ ✖  

 

√ 

 

√ 
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CHAPTER 3: SYSTEM METHOD/ APPROACH 

3.1 System Design Diagram/Equation 

 

The final formula to calculate the alternative credit scoring of an individual 

1. The estimated multiple linear regression equation for Traditional Bank data: 

To calculate a person’s credit score with the ability to pay (= y1̂ ), 

IncomePerMonth (= x1), 

Deposits (= x2), 

Insurance (= x3), 

CreditDebitCardsTransaction (= x4), 

NumDebitCards (= x5), 

y1̂ =  70.2657 + 0.0058x1 − 2.1553x2 − 3.1449x3 − 1.3840x4 − 3.3681x5  

 

2. The estimated multiple linear regression equation for Utilities data: 

To calculate a person’s credit score with the ability to pay (= ŷ2 ), 

IncomePerMonth (= x1), 

WaterBill (= x2), 

ElectricityBill (= x3), 

Wi-Fi_Bills (= x4), 

MobilePhoneBillPayments (= x5), 

y2̂ =  56.0311 + 0.0036x1 + 9.0094x2 − 9.1627x3 + 3.6289x4 − 3.4194x5  
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3. The estimated multiple linear regression equation for Debt data: 

To calculate a person’s credit score with the ability to pay (= ŷ3 ), 

IncomePerMonth (= x1), 

CarLoan (= x2), 

HouseLoan (= x3), 

StudentLoan (= x4), 

OutstandingBills (= x5), 

Rental (= x6), 

y3̂ =  45.5813 + 0.0036x1 − 12.2428x2 + 6.8032x3 + 9.5314x4 + 5.8109x5 +

4.2801x6   

 

4. The estimated multiple linear regression equation for Mobile data:  

To calculate a person’s credit score with the ability to pay (= y4̂ ), 

IncomePerMonth (= x1), 

SocialMediaPlatforms (negative) (= x2), 

DataUsage (= x3), 

SubscriptionFees (= x4), 

Top-upHistory (= x5), 

E-Wallet (= x6), 

SocialMediaPlatforms (positive) (= x7), 

y4̂ =  43.1315 + 0.0054x1 − 3.2592x2 − 4.5039x3 − 3.2918x4 + 2.2952x5 +

3.4418x6 + 1.1119x7  

 

 

5. The estimated multiple linear regression equation for Shopping Data:  
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To calculate a person’s credit score with the ability to pay (= y5̂ ), 

IncomePerMonth (= x1), 

EcommerceTransaction (= x2), 

EcommerceBuyingHabits (= x3), 

FoodDeliveryPlatforms (= x4), 

y5̂ =  43.8939 + 0.0031x1 + 2.7182x2 + 2.2731x3 + 2.5934x4  

 

The final calculation for alternative credit scoring of an individual:  

ŷ =  y1 + y2 + y3 + y4 + y5  
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3.2 System Architecture Diagram 

3.2.1 System Architecture 

 

Figure 3.2.1.1 System Architecture Diagram  

Figure xx is Flutter Provider Architecture which was applied to build this application. 

There is a widget named provider in the Flutter environment. Firstly, the Dart Package 

will make a request for the particular data from Cloud Firestore, and wait for it response. 

Besides, Dart Package will also ask for the permission for the device. After the Dart 

Package receives the response from the Cloud Firestore and permission, it will process 

it and send it to the services. Then, the services will pass the function to the provider, 

which will retrieve the raw data and plugin from the Dart Package. The model class 

will be able to save the raw data. the provider can provide the dependencies on which 

the widget or user interface page is dependent. The dependency injection was 

performed for each pair of the widgets and providers. As a result, the UI design on the 

UI page may be easily managed and updated. 
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3.3 Use Case Diagram  

 

Figure 3.3.1 Use Case Diagram 
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Use Case Description  

3.3.1 Sign Up  

Table 3.3.1.1 Use Case Description for Sign Up Account  

Use Case Name: Sign Up  ID: 1 Importance Level: High 

Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

Users want to sign up account in the system 

Brief Description: Process of the user sign up an account from the system.  

Trigger: User sign up an account in the system 

Relationship: 

Association: User 

Include: -  

Extend: -  

Generalization: -   

Normal Flow of Events:  

1. Users fill in all the information correctly. 

2. The users press the Sign Up Button 

3. The information entered by the user will store to the Cloud Firestore. 

4. If the user successfully creates an account, the system will direct to the login page. 

SubFlows: - 

Alternate/Exceptional Flows:  

If the users click Login button 

1a The input details are valid, system will prompt to login and sign up page to allow 

user to login to their account. 

1b. The input details are invalid; user needs to fill up the form again. 
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3.3.2 Login  

Table 3.3.2.1 Use Case Description for Login Account  

Use Case Name: Login  ID: 2 Importance Level: High 

Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User wants to login their account in the system 

Brief Description: Process of the user login to their account in the system.  

Trigger: User sign in and starts the application 

Relationship: 

Association: User 

Include: -  

Extend: - Logout Account  

Generalization: -   

Normal Flow of Events:  

1. User inputs valid email address and password. 

2. User presses Login button.  

3. System check the validity of entered email address and password. 

4. The system will direct go to user’s homepage. 

SubFlows: - 

1. User inputs invalid email address and password. 

2. User presses Login button.  

3. System check the validity of entered email address and password. 

4. System will display the errors message to the user.  

Alternate/Exceptional Flows: - 
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3.3.3 Logout  

Table 3.3.3.1 Use Case Description for Logout Account  

Use Case Name: Logout  ID: 3 Importance Level: High 

Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User wants to logout their account in the system 

Brief Description: This use case describes the process of the user logout from the 

system.  

Trigger: User presses Logout button 

Relationship: 

Association: User 

Include: -  

Extend: -  

Generalization: -   

Normal Flow of Events:  

1. User presses the Logout button 

2. The system will logout the user from the application 

3. The system redirect to the Login Page 

SubFlows: -  

Alternate/Exceptional Flows: - 
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3.3.4 Reset Password 

Table 3.3.4.1 Use Case Description for Reset Password 

Use Case Name: Reset 

Password 

ID: 4 Importance Level: High 

Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User forget the previous password and wants to reset their new password in the 

system 

Brief Description: This use case describes the process of the user forget their 

previous password and wants to reset their new passwords in the system.  

Trigger: User reset their new passwords in the system 

Relationship: 

Association: User 

Include: - Update new password 

Extend: -  

Generalization: -   

Normal Flow of Events:  

1. User presses “Forget Password” 

2. A forgot password page will display to user, the users need enter the email address.  

3. After the user enters the email address, the system will send the verification code to 

the user’s email. 

4. After the user enters verification code, the reset password page will let the users key 

in the new password.     

5. User enters their new password and login to the system.  

SubFlows: - 

Alternate/Exceptional Flows: -  
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3.3.5 Home Page  

Table 3.3.5.1 Use Case Description for Homepage 

Use Case Name: Home 

Page 

ID: 5 Importance Level: High 

Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User can check their alternative credit scores, views the tips to improve the 

alternative credit score, and downloads credit report in the system 

Brief Description: This use case describes the process of the user check their 

alternative credit scores, views the tips to improve the alternative credit score, and 

downloads credit report in the system 

Trigger: User check their alternative credit scores, views the tips to improve the 

alternative credit score, and downloads credit report in the system 

Relationship: 

Association: User 

Include:  

1. Check range of credit score 

2. Provide improvement tips 

3. Download credit report 

Extend: -  

Generalization: -   

Normal Flow of Events:  

1. System will retrieve the user’s personal information and data, and show the total of 

the credit score of the user. 

2. User can check their credit score by using the range of credit score.  

3. The system will provide improvement tips to the user according their credit score 

range. 

4. User can download their credit score report. 

SubFlows: - 

Alternate/Exceptional Flows: -  
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3.3.6 Statistic Chart 

Table 3.3.6.1 Use Case Description for Statistic  

Use Case Name: Statistic 

Chart 

ID: 6 Importance Level: High 

Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User wants to view their overall alternative data scores chart in current month in the 

system 

Brief Description: Process of the user can view their overall alternative data scores 

chart in current month in the system 

Trigger: User can view their overall alternative data scores graph in current month 

in the system 

Relationship: 

Association: User 

Include:  

1. Traditional Bank Data Chart 

2. Debt data Chart 

3. Utilities Data Chart 

4. Mobile Data Chart 

5. Shopping Data Chart 

Extend: -  

Generalization: -   

Normal Flow of Events:  

1. System will show the chart of overall alternative data scores. 

2. User can view the chart of traditional bank data scores in the system. 

3. User can view the chart of debt data scores in the system. 

4. User can view the chart of utilities data scores in the system. 

5. User can view the chart of mobile data scores in the system. 

6. User can view the chart of shopping data scores in the system. 

SubFlows: - 

Alternate/Exceptional Flows: - 
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3.3.7 Credit Score Performance 

Table 3.3.7.1 Use Case Description for Credit Score Performance  

Use Case Name: Credit 

Score Performance 

ID: 7 Importance Level: High 

Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User wants to check their the percentage of alternative data categories in the system 

Brief Description: Process of the user wants to check their the percentage of 

alternative data categories in the system 

Trigger: User check their the percentage of alternative data categories in the system 

Relationship: 

Association: User 

Include:  

1. Display Traditional Bank Data Score Performance 

2. Display Debt Data Score Performance 

3. Display Utilities Data Score Performance 

4. Display Mobile Data Score Performance 

5. Display Shopping Data Score Performance 

Extend: -  

Generalization: -   

Normal Flow of Events:  

1. System display the information that chosen by the user.  

2. When user clicks on the “Traditional Bank” 

3. System will display the traditional bank categories to the user. 

4. Users can view the traditional bank performance percentage for the current month 

5. When user clicks on the “Debt” 

6. System will display the debt categories to the user. 

7. Users can view the debt performance percentage for the current month 

8. When user clicks on the “Utilities” 

9. System will display the utilities categories to the user. 

10. Users can view the utilities performance percentage for the current month 

11. When user clicks on the “Mobile” 

12. System will display the mobile data categories to the user. 

13. Users can view the mobile data performance percentage for the current month 
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14. When user clicks on the “Shopping” 

15. System will display the shopping data categories to the user. 

16. Users can view the shopping data performance percentage for the current month 

SubFlows: - 

Alternate/Exceptional Flows: -  

 

3.3.8 Update Profile 

Table 3.3.8.1 Use Case Description for Update Profile  

Use Case Name: Update 

Profile 

ID: 8 Importance Level: High 

Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User wants to sign up account in the system 

Brief Description: Process of the user updates their personal information in the 

system  

Trigger: User updates their personal information in the system 

Relationship: 

Association: User 

Include: - Update personal information 

Extend: -  

Generalization: -   

Normal Flow of Events:  

1. User updates the personal information in Profile page 

2. The user presses Update button 

3. The information entered by the user will store to Firebase Cloud Firestore. 

4. The system will display the updated personal information 

SubFlows: - 

Alternate/Exceptional Flows: - 
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3.3.9 App Reviews and Bugs Report 

Table 3.3.9.1 Use Case Description for App Reviews and Bugs Report 

Use Case Name: App 

Reviews and Bugs Report 

ID: 9 Importance Level: High 

Actor: User  Use Case Type: Detail, Essential  

Stakeholders and Interests:  

User wants to review the application and report the bugs 

Brief Description: Process of the user gives feedback application and reports errors 

in the system 

Trigger: User reviews application and reports errors in the system 

Relationship: 

Association: User 

Include:  

1. Provide feedbacks 

2. Report bugs and errors 

Extend: -  

Generalization: -   

Normal Flow of Events:  

1. The user presses App Review button 

2. System redirects to App Review Google form 

3. User can give the feedbacks in Google form 

4. The user presses Error and Bugs Report button 

5. System redirects to Error and Bugs Report Google form 

6. User can report the error and bugs in Google form 

SubFlows: - 

Alternate/Exceptional Flows: - 
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3.4 Activity Diagram 

3.4.1 Sign in  

 

Figure 3.4.1.1 Activity Diagram for Login 

When the user first time enter the application, the application will show the login and 

sign up page for the user. After user choose to login to an account, and need to enter 

their email address and password to login, the system will validate their identity. If user 

enter the wrong input, the system will show the reason for login failure. If the user 

enters the correct email address and password, the system will prompt to home page of 

the application.  
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3.4.2 Sign Up  

 

Figure 3.4.2.1 Activity diagram for Sign Up  

When user sign up for an account, user need to key in their information correctly such 

as name, email, password and other details to verify their identity. If the email exists in 

the database, the system will display the error message. If the email is new to the 

database, then user can successfully sign up for an account. After successful sign up for 

an account, the system will store the information of the user in the Firebase Cloud 

System. Then, the user will be redirected to the Login page.  
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3.4.3 Logout  

 

Figure 3.4.3.1 Activity diagram for Logout 

When the user presses the Logout button and logout, the system will logout the user 

and will redirect to the Login page.  
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3.4.4 Reset Password 

 

Figure 3.4.4.1 Activity diagram for Reset Password  

The user can press on Reset Password button in the Login page if they forget the 

password. System will navigate the user to Reset Password page. Then, user needs to 

enter their email to get the email verification link from the Firebase. If the email is 

registered email, then the system will send the verification link. If the email is new to 

the Firebase, then the system will display error message.  Next, user can click on the 

verification link to reset the password. If the password is meet requirement, then user 
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successfully reset their password. If the password does not meet requirement, then the 

system will display error message.   

3.4.5 Home Page 

 

Figure 3.4.5.1 Activity diagram for Home Page 

After login, the system will redirect user to the Homepage. The system will display the 

credit score range of the user and user can view their score range. The system will also 

display the improvement tips follow the range of credit score to let the user understand 

and what they need to improve to get a higher credit score. In addition, user can 

download their alternative credit score report which the report is in PDF format.   
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3.4.6 Statistic Chart 

 

Figure 3.4.6.1 Activity diagram for Statistic  

When user presses Statistic logo, the system will redirect user to Statistic page. User 

can click on what categories data to have a look of the statistic, for example Traditional 

Bank Data, the system will display the overall score and graph. For instance, user can 

have a better understand view of what their data overall score looks like in different 

categories such as Bank, Debt, Utilities, Mobile, and Shopping data.  
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3.4.7 Credit Score Performance 

 

Figure 3.4.7.1 Activity diagram for Credit Score Performance 

When user presses credit score performance logo, the system will display different 

types of categories, such as Traditional Bank data, Debt data, Utilities data, Mobile data, 

and Shopping data. When the user clicks one of the categories, the system will display 

the particular information to the user. User can view the details of data categories in a 

month.  
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3.4.8 Update Profile  

 

Figure 3.4.8.1 Activity diagram for Update Profile 

When user clicks on Profile in Setting page, the system will display the user’s 

information, and users can choose to change and update their personal information. If 

the users choose to change their profile information and click the “Update” button, the 

system will check whether the information meets the requirements, and the information 

will be updated to the Cloud Firestore Database.  
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3.4.9 App Reviews and Bugs Report 

 

Figure 3.4.9.1 Activity diagram for App Reviews and Bugs Report 

User can review the app and report bugs in Setting page. If user choose to review app, 

then the system will redirect the user to Google form to give feedbacks. If user choose 

to report bugs and errors, the system will redirect the user to Google form to report the 

issues.  

 

 

 



CHAPTER 4:  SYSTEM DESIGN 

39 
Bachelor of Information Systems (Honours) Business Information Systems 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

CHAPTER 4: SYSTEM DESIGN  

4.1 System Block Diagram 

 

Figure 4.1.1 System Block Diagram 

First, users need to register an account to sign in to the app. After sign in, the Cloud 

Firestore will retrieve the user’s data and information and will display to the user. Next, 

users able to view the range of alternative credit score and also improvement tips, also 

able to download the credit report. The user’s alternative credit score is calculated by 

using formula, and user’s data from database is fit into the equations. Then, the app will 

display the chart for all the data categories. All the percentage is calculate using 

equation which also implement in the code. Users able to choose to view the chart for 

each of the data categories such as debt data. In performance page, users can view the 

score performance for each of the data categories. For example, the app will display the 
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overall percentage of debt data categories, and details for the debt data such as car loan 

and student loan. In settings page, users able to update their personal details such as 

email address and password. Besides that, the app permission page is to display to the 

users and let them know this app has access to storage, media and so on. For the app 

reviews and bugs report page, users can fill in the review form to provide the feedback 

and experiences. Moreover, users can also fill in the report form to report the bugs and 

error while using this app.   

 

4.2 System Overview 

 

Figure 4.2.1 System Flowchart 

Figure 3.1 is the system flowchart of the application in this project. First, the user needs 

to register an account to use this application. If a registered user forgets their password 

and is unable to login, they can click the forget password button to reset their password, 

and login using the new password. After login, the user will prompt to the home page. 

The home page will display the total alternative credit scores of the user, the tips to 

improve the user’s credit score, and the user also can download their credit report. Next 

is the Statistic Chart page. The user can view the overall percentage of the alternative 

credit score such as a traditional bank, utilities, debt, mobile, and shopping. For the 

score performance page, the user can view more details of the alternative credit score 

data categories. For example, after the user clicks on utility data, the system will display 

the detailed percentage in the utility data such as their car loan, house loan and so on. 

Last but not least, there are 4 modules on the setting page. If the user wants to edit their 
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personal information, they can click on Update Profile. The user can view the App 

permission such as what data and information will be collected for this application.  The 

user can give feedback on the reviews of the app or report the errors and bugs page. 

The system will redirect the user to Google form to do the reviews or report issues 

found. When the user logout from the system, the system will redirect the user to the 

Login Page. 
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CHAPTER 5: SYSTEM IMPLEMENTATION 

5.1 System Methodology 

The proposed methodology used in this project to develop the alternative credit scoring 

system mobile application is the Agile Methodology. Agile methodology is a process 

that encourages to continual development and test throughout the project's software 

development lifecycle. Agile is a software development methodology that is sequential 

and iterative. During the software development lifecycle, agile application development 

helps to organise processes for designing and planning, analysis, development, and 

testing [13]. In Agile, each cycle is referred to as a sprint because it resembles running 

over a short distance. Is can test and check the functionality to determine whether it 

works properly and adapting to new needs. The goal of the agile development 

methodology is to minimize the time required to deploy operational software 

systems. Moreover, by allowing iterations and modifications, Agile methodology helps 

to reduce the amount of common mistakes or errors.  

 

Figure 5.1.1 Agile development Methodology 
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Planning 

First of all, the idea of implementing alternative credit scoring system was suggested 

by supervisor. After read some study and articles about alternative credit scoring system 

in Fintech field and found out it was an interesting topic. Then, the project idea was 

proposed to supervisor, and begin the discussion. The introduction, project objectives, 

problem statements and project scope of the system were identified based on the study 

and articles that had done proceeding before.    

Analysis 

All the information related to the alternative credit scoring is collected from internet 

resource to understand what is the problem and expectation of public. Next, the 

literature review is done to review and understand the functions, strengths, and 

weaknesses of the existing similar system. Apart from that, after reviewing existing 

similar systems, the features, components, and technological tools were enabled to be 

defined. 

Design 

The phase of building a prototype is an actual and simple prototype that will be designed 

based on the information gathered from the literature review and studied to reach the 

requirement. Then, the system diagram such as block diagram, use-case diagrams, and 

activity diagrams was designed to identify the features and functionalities of the 

application.  Other than that, the equation to calculate an individual alternative credit 

scoring is design in this phase.  

Implementation 

 In this phase, all the fundamental design of the application will be converted into the 

source code, and this phase also known as the coding phase. The development tools 

will be used in this phase such as Visual Studio Code for Android application 

development, Flutter SDK, and Firebase for manage the data on the cloud. All of the 

functionality, features, algorithm and application interface that were built and designed 

throughout the design phase will be followed by the code implementation. The system 

is tested before delivered to the users. The system will be maintaining in the routine 

time to reduce the downtime and prevent the large-scale failures to have a better 

improvement of the application system. 
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5.2 Project Timeline 

 

Figure 5.2.1 Gantt Chart I 

 

Figure 5.2.2 Gantt Chart II 
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5.3 Technologies and Tools Involved 

5.3.1 Hardware  

Table 5.3.1.1 Specification of laptop 

Description Specifications 

Model Asus X441U series 

Processor Intel(R) Core(TM) i3-6006U CPU @ 2.00GHz 1.99 GHz 

Operating System Windows 10 

System Type 64-bit operating system, x64-based processor 

Installed RAM 12.0 GB 

Storage 223 GB  

 

5.3.2 Software  

Visual Studio Code 

The alternative credit score mobile application is developed by using Visual Studio 

Code. It supports macOS, Linux, and Windows operating system. There are some of 

the features which made it become one of the popular development tools. When VS 

Code will automatically detect the programming language that will be used and which 

features that should utilise when download and install it. The developer can explore or 

search for coding problems to discover and fix them. The extension option allows for 

major modification, while source control allows for use of the Git repository. 

 Besides that, VS Code is a fast source code editor. For example, the box-

selection, auto-detection, syntax highlighting, and more are available in VS Code. The 

developer can navigate the code simply with simple modification, intuitive keyboard 

shortcuts, and community-contributed keyboard shortcut mappings. Other than that, VS 

Code’s Intelli-Sense can identify whether any code snippets are missing. Function 

parameter, variable declarations and standard variable syntaxes are also automatically 

generated. For example, if a variable is utilised in a programme but the developer 

forgets to declare it, intelli-sense will display it to the developer. It can also detect code 

error and make recommendations for how to solve them. Moreover, VS Code having 

thousands of extensions in the VS Code marketplace.  Developers can download and 

use an extension if they want to use a programming language or UI (User Interface) 

themes.  
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Flutter 

 Developer can create a Flutter project in VS Code. The alternative credit score 

mobile application is developed by using Flutter. The reason to choose Flutter because 

it is a cross-platform software development framework, and it is quickly becoming one 

of the most popular application development platforms that were initially introduced 

by Google in 2017. Flutter has provided the capabilities and possibilities not only for 

Android and iOS mobile development, but also for web and desktop applications. 

Flutter can develop in mobile, web, and desktop applications, and it will assist in 

simultaneously developing an application for six different platforms which are iOS, 

Android, Windows, Linux, macOS, and the web. Developers can create cross-platform 

applications seamlessly because it provides many features and productive UI 

framework. Flutter is also a user interface toolkit that includes widgets and tools. 

Developers can use a platform to quickly design and develop natively built, appealing 

applications for a variety of platforms. 

 First advantage is hot reloading. Flutter’s Hot Reload functionality is a useful 

addition to the app architecture since it allows developers to see real-time outcomes on 

the screen. They benefit from faster code reloading using Flutter. For example, when 

working with other programming languages, developers should need to wait a long time 

for any coding-related changes to be reflected on the screen. As a result, developers can 

add the features and solve the bugs or errors without worrying about running out of 

memory. Next is widget library. Flutter comes with a large number of build-in widget, 

and widgets are Google-based which means they have higher code quality and better 

performance than other open-source frameworks.  

 Apart from that, Flutter can access to native functionality and minimal code. 

Flutter allows developers to use Dart, which is compiled straight into the ARM 

(Advanced Risk Machines) code of mobile devices and helps application not only run 

faster but also launch faster. Flutter's third-party connectors and native codebase make 

life easier for developers. Flutter allows developers to use native functionality, which 

enables the developer to create and develop applications with the customized designs 

on both iOS and Android devices. It is comparable to a native application in terms of 

performance. Besides, it also fast and easy to develop an application a variety of 

platforms. Dart language is an object-oriented programming language that is easy to 

create and design into the native code. In addition, Flutter is a Google open-source 
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programming toolkit. It allows developers to ask questions and have access to a variety 

of resources through open development forums. Developers can learn a lot of new skills 

with Flutter and grow with the platform's ever-changing developer community. It 

improves the efficiency and productivity of coders in terms of project cost and time [9]. 

Android 

 The alternative credit score mobile application is used Android operating 

system. The Android version used as emulator to develop and test the applications is 

Android 8.0. Android was developed in collaboration with the Open Handset Alliance, 

which was led by Google. Android also has a unified approach to mobile app 

development, which means that developers just need to build for Android, and their 

apps should work on a range of Android devices.  It is easy to learn for developers. 

Android is easier for mobile app development services than any other platform. Android 

is written in Java, which is a programming language that most programmers are familiar 

with [15]. An android emulator is designed exclusively for Android applications 

developed by developers. Emulators are used by developers to test the functionality of 

their apps. Emulators for Android work in the same way as real Android devices do. It 

is for this reason that developers utilise it, since it allows them to deploy the software 

they have created. They won't need to install the app on an actual device for this, making 

it simple to test its functionality [8]. Apart from that, it is easy to integrate. The Android 

platform is unrivalled when it comes to advanced technical modification or integrating 

an existing app. Because the platform is totally customizable, Android app developers 

may seamlessly integrate and change mobile apps to match the demands of their 

business. Many developers feel that Android is the best mobile platform, from 

application to processing architecture, because of its open-ended flexibility for 

integration. Moreover, Android is an open source platform to the developer. This offers 

royalty-free licence and the most up-to-date technical framework accessible. Because 

Android's Software Development Kit (SDK) is open-source, developers can keep up 

with the newest advancements in Android mobile app development. In addition, the 

open-source nature of the Android platform's features also makes it simple for app 

developers to update and improve their apps. The developer may improve the app after 

it has been released on the Google Play store or any other Android mobile app 

marketplace by listening to customer feedback and reviews.  
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Cloud Firestore 

 The alternative credit score mobile application is using Cloud Firestore to store 

the data information. Cloud Firestore is a scalable, flexible database for mobile, server, 

and web development. It makes use of real-time listeners to keep data synchronised 

across various client apps, as well as offline compatibility for mobile and web. 

Therefore, developer is allowing to design responsive apps that operate independent of 

network delay or Internet availability [7].  

 In Firestore, the data that stored as documents which are logically organized 

into collections. The collections are used to organize the data and create the queries. 

Multiple file types, strings, numbers, and nested objects are all supported by the 

Firestore document. Besides that, it can build hierarchical data structures that expand 

as the database develops by creating the sub-collections within documents. It is 

dependable and reliable and it integrates well with Firebase and the Google Cloud 

Platform. For example, the collections and documents is created in the Cloud Firestore 

database. The data field is under the collection and displayed the user’s signup 

information.  

 There are many features and capabilities of using the Cloud Firestore. Firstly, it 

is scalable architecture and serverless development. Firestore is highly scalable 

because of its integration with Google Cloud. Developer can opt to scale the 

applications horizontally, and allowing them to scale on per-workload basis. As a result, 

vast and complicated data stores in documents and sub-collections may be efficiently 

maintained. For serverless functions, it makes programming tasks easier for 

programmers by eliminating the requirement to set up servers and manage data access. 

For example, prototyping, offline support, iteration, and sophisticated sync are all 

possible with Firebase and Google Cloud connectivity. Apart from that, Cloud Firestore 

can real-time updates. Data synchronisation is used by Cloud Firestore to keep data 

up to current on any connected device.  

 

Dart 

 The alternative credit score mobile application is developed by using Dart 

programming language. Dart language is an object-oriented programming language 

that is platform-independent, open-source object-oriented programming language with 

a lot of useful features for software developers. Dart is optimised for the client 
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development, and focusing on both developments which are high-quality production 

experiences and sub-second stateful hot reload across a wide range of compilation 

targets such as mobile, web, and desktop. Besides, Dart also helps developers to format, 

analyse, and test code.  

 The reason to use dart language to develop the project it is because Dart 

language is a type-safe programming language, which means that developers may use 

it for both runtime and static type checking to ensure that a variable's value always 

matches its static type [Dart overview]. Aside from that, Dart's typing system is very 

flexible, allowing for the usage of a dynamic type mixed with runtime checks, which 

can be beneficial for experimentation or for code that requires a lot of dynamic 

behaviour. Moreover, Dart provides the resiliency to build programmes at a rapidly 

speed. For mobile and desktop devices, it supports two types of compilation processes 

which are JIT (just-in-time) and AOT (Ahead of time) to produce the machine code. In 

addition, using Dart language can take a step toward improving the application 

performance. Dart applications run faster than those written in other programming 

languages. JIT and AOT are two elements of Dart that improve the language's 

performance. With JIT, developers can make use of the Hot Reload functionality, while 

AOT helps with programme start-up and execution. 
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5.3.3 Algorithm 

The Methods of Calculate the Credit Scores and Alternative Credit Scores 

The data is referred from survey form and GitHub. Only the personal details were 

created randomly as we need to protect the other’s privacy.  

 

Figure 5.3.3.1 Personal Data Record 

Personal information is any information that relates to a specific person and to identify 

a person. The personal information data field contains of the user’s E-mail address, 

phone number, password, full name, date of birth, age, gender, highest level education, 

race, religion, married status, employed status, occupation, income per month (RM), 

Identity Number (I.C), bank, bank account, and time on job.  An individual represents 

one row of the records. The number represent the relevant data to a particular individual. 

 

Figure 5.3.3.2 Traditional Bank Data Record 

Traditional bank data fields included deposits, insurance, credit and debit card 

transaction, number of debit cards, number of credit cards, investment, and withdrawals. 

The reason to use the information about checking and assets is to determine whether an 
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individual do have the capacity to take on more debt. Aside from that, the percentage 

of ability to pay the traditional bank data is to measure the capacity of an individual to 

make monthly payment.  An individual represents one row of the records. The number 

represent the relevant data to a particular individual. For example, the deposits for 

Aamina is zero which is means do not have this payment, and have insurance payment 

in each of a month.  

 

Figure 5.3.3.3 Debt Data Record 

Debt data field included car loan, house loan, student loan, outstanding bills, rental, 

credit card loan, and mortgages. Debt data is one of the factor that will affect the credit 

scoring. The credit score might go down if an individual uses up the entire credit limit 

of the card.  It will affect an individual to pay the higher interest rates on any other loan 

and credit cards and impact the application for rental, outstanding bills, and more.  An 

individual represents one row of the records. The number represent the relevant data to 

a particular individual.  
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Figure 5.3.3.4 Utilities Data Record 

Utilities data field included water bill, electricity bill, Wi-Fi bill, gas bill, mobile phone 

bill payment, and cable TV payment. Utility payments can help the user to score in 

alternative credit scoring. The users can get credit by making on-time payments to 

multiple organizations on a monthly basis.  An individual represents one row of the 

records. The number represent the relevant data to a particular individual.  

 

Figure 5.3.3.5 Mobile Data Record 

Mobile data fields included social media platforms (positive and negative), data usage, 

subscription fees, top-up history, E-wallet, SMS, email received, calling behaviour, 

mobile games, geolocation. Mobile phone usage is considered as a good indicator of a 

user's lifestyle and economic activity. An individual represents one row of the records. 

The number represent the relevant data to a particular individual.  

 

Figure 5.3.3.6 Shopping Data Record 
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Shopping data fields included ecommerce transaction, ecommerce buying habits, foot 

delivery platforms, airline bookings, and hotel bookings. Shopping data is to define 

does a user make unnecessary purchases without the financial means to back them up. 

An individual represents one row of the records. The number represent the relevant data 

to a particular individual.  

 Above figures and the data records are the alternative credit scoring will be 

using in this project. In the consumer finance markets, alternative credit score refers to 

the information that is used to assess credit worthiness of an individual and it is usually 

not the part of the traditional credit report.  Other data collection methods have 

disrupted the credit scoring industry in recent years. Alternative credit scoring 

companies, rather than looking at a person's credit payment history, utilize data from 

smartphone usage or psychometric exams to evaluate a person's chance of repaying a 

loan [23].  The examples of alternative credit scoring are bank data, mobile phone data, 

debts data, shopping data, utilities data, and also personal data. The personal data such 

as an individual’s education level and occupation can represent that person’s financial 

conduct. The alternative credit data above will effect an individual’s credit score. It is 

difficult and impossible to buy a house or establish a business without credit score.  For 

a variety of reasons, people have difficulty obtaining credit or paying more for loans. 

Delinquent payments, for example, are a negative mark on some institutions' credit 

reports. Some people have a difficult time keeping track of their earnings. 

 To calculate the alternative credit score of an individual, we need use multiple 

regression linear method. The terms regression analysis and linear regression are 

frequently used interchangeably. A collection of statistical methods known as 

regression analysis is used to estimate the relationship between independent and 

dependent variables. 

 The reason to use linear regression to analyse the data it is because regression 

analysis is more flexible and has broader range of applications. Both linear regression 

and neural networks are models that can utilise inputs to create predictions. However, 

regression analysis allows for more than just making predictions, such as determining 

the strength of the connections between variables. By using the R-Squared or Adjusted 

R-Squared, the regression analysis will show the total variability in the data model. This 

could determine which of the model's predictors are statistically significant and which 
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are not. Furthermore, regression analysis can provide the confidence interval for each 

calculated regression coefficient. Not only can a single coefficient of a feature be 

estimated, but a range of coefficients with a level of confidence, such as 95 percent or 

99 percent confidence level, could also be obtained.  

 Other than that, the regression analysis is easy to communicate and it is less of 

a black box. A simplified model makes it easier to describe how the model works and 

to understand the model's results. For example, most of the business users are likely to 

understand the sum of the least square which means the best match lines is much faster 

than the backpropagation. Because the company is interested in how the model's 

underlying logic works, this is significant. There is nothing more harmful to a business 

than unpredictability, and black boxes are an excellent metaphor for that. Hence, it’s 

critical to comprehend how the model's figures are calculated and how to interpret them. 

 Furthermore, will gain a better understanding of statistical inference by learning 

about regression analysis. Regression analysis will help building a simple and multiple 

regression models. It also conducting the residual analysis and applying the 

transformation like the Box-Cox. Confidence intervals for regression coefficients and 

residuals are calculated. Besides that, the hypothesis testing is used to determine the 

statistical significance of models and regression results. The evaluating models will be 

using by R-Squared, MSPE, MAE, MAPE and so on. Moreover, the variance inflation 

factor (VIF) can be identifying the multicollinearity. In addition, the partial F-test can 

be using to compare different of the regression models [14].  
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Multiple linear regression - Traditional Bank Data 

 

Figure 5.3.3.7 Multiple linear regression for Traditional Bank Data 

Assume variables: 

To calculate a person’s credit score with the ability to pay (= ŷ ), 

Income per month (= 𝑥1), 

Deposits (= x2), 

Withdrawals (= x3), 

Credit Debit cards transaction (= x4), 

Investment (= x5), 

Insurance (= x6), 

Number debit cards (= x7), 

Number credit cards (= x8), 

The estimated multiple linear regression equation: 

ŷ =  57.0882 + 0.0060x1 − 2.7272x2 + 0.9893x3 − 0.7481x4 + 0.0253x5 −

2.5458x6 + 2.1403x7 − 3.4428x8  
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To build a good regression model: 

Figure 2.1.5.7 shows the result of regression analysis used to predict the credit score of 

an individual which can help them to increase their credit worthiness. Although the 

independent variables explain more than 52% of the average of the credit score, but for 

the 0.05 significance level, the p-values indicate Withdrawals, 

CreditDebitCardsTransaction, investment, insurance and NumDebitCards do not 

appear to be significant because it is already over than 0.05 significant level. It is 

because in regression, p-values less than the significant level indicate that the term is 

statistically significant. When a variable is not significant, it needs to be removed from 

the model.  A good regression model should include only significant independent 

variables.   

 

Figure 5.3.3.8 Multiple linear regression for Traditional Bank Data 

To ensure the variables may or not may be significant in new model, we should drop it 

one by one to look at the changing of Adjusted R square and also the other independent 

variables p-value. After dropped and replaced the variables in several times, here came 

out the final version of multiple linear regression. All of the independent variables p-

value is less than 0.05 which is represent a good regression model. Other than that, the 

Adjusted R Square has increased to 55% compared to the Figure 2.1.5.7, which 

indicates that the model has improved. An adjusted R Square will consider the marginal 

improvement added by an additional term in the model. So it will increase if added the 

useful terms and it will decrease if added the less useful predictors. For the p-value is 

less than the significance level, therefore we can reject the null hypothesis that each 

partial regression is zero and conclude that each of them is statistically significant.  
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Correlation and Multicollinearity 

 

Figure 5.3.3.9 Correlation and Multicollinearity for Traditional Bank Data 

The 0.7 is bottom-line, which is still acceptable in this project. There are not exists 

correlation between the independent variables. It is better to use independent 

variables that are not correlated or repetitive when building multiple regression models 

that use two or more variables.  

Residual Plot 
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Figure 5.3.3.10 Residual Plot for Traditional Bank Data 

Residual plot is a scatter chart of the residuals with the value of the independent variable 

on the x-axis. The residuals should be at each value appear to have a mean of zero, to 

have similar variance, and to be concentrated around the zero. But due to the data 

records is not big and clear, the residual plot is not randomly and around the zero.  

 

Here comes the better multiple linear regression model: 

To calculate a person’s credit score with the ability to pay (= ŷ ), 

IncomePerMonth (= x1), 

Deposits (= x2), 

Insurance (= x3), 

CreditDebitCardsTransaction (= x4), 

NumDebitCards (= x5), 

The estimated multiple linear regression equation for traditional bank data: 

ŷ =  70.2657 + 0.0058x1 − 2.1553x2 − 3.1449x3 − 1.3840x4 − 3.3681x5  
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Multiple linear regression – Utilities Data 

 

Figure 5.3.3.11 Multiple linear regression for Utilities Data 

In regression, p-values less than the significant level (95%) indicate that the term is 

statistically significant. When a variable is not significant, it needs to be removed from 

the model.  A good regression model should include only significant independent 

variables. The highlighted p-values shown in Figure 2.1.5.11which are exceed than 

0.05 significant level.  

 

Figure 5.3.3.12 Multiple linear regression for Utilities Data 
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To ensure the variables may or not may be significant in new model, we should drop it 

one by one to look at the changing of Adjusted R square and also the other independent 

variables p-value. After dropped and replaced the variables in several times, here came 

out the final version of multiple linear regression. All of the independent variables p-

value is less than 0.05 which is represent a good regression model. Other than that, the 

Adjusted R Square has increased to 55% compared to the Figure 2.1.5.12 (52%), which 

indicates that the model has improved. An adjusted R Square will consider the marginal 

improvement added by an additional term in the model. So it will increase if added the 

useful terms and it will decrease if added the less useful predictors. For the p-value is 

less than the significance level, therefore we can reject the null hypothesis that each 

partial regression is zero and conclude that each of them is statistically significant.  

 

Figure 5.3.3.13 Correlation and Multicollinearity for Utilities Data 

The 0.7 is bottom-line, which is still acceptable in this project. There are not exists 

correlation between the independent variables. It is better to use independent 

variables that are not correlated or repetitive when building multiple regression models 

that use two or more variables.  
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Residual Plot 

 

Figure 5.3.3.14 Residual Plot for Utilities Data 

Residual plot is a scatter chart of the residuals with the value of the independent variable 

on the x-axis. The residuals should be at each value appear to have a mean of zero, to 

have similar variance, and to be concentrated around the zero. But due to the data 

records is not big and clear, the residual plot is not randomly and around the zero.  
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Here comes the better multiple linear regression model: 

To calculate a person’s credit score with the ability to pay (= ŷ ), 

IncomePerMonth (= x1), 

WaterBill (= x2), 

ElectricityBill (= x3), 

Wi-Fi_Bills (= x4), 

MobilePhoneBillPayments (= x5), 

The estimated multiple linear regression equation for Utilities data: 

ŷ =  56.0311 + 0.0036x1 + 9.0094x2 − 9.1627x3 + 3.6289x4 − 3.4194x5  

 

Multiple linear regression – Debt Data 

 

Figure 5.3.3.15 Multiple linear regression for Debt Data 

In regression, p-values less than the significant level (95%) indicate that the term is 

statistically significant. When a variable is not significant, it needs to be removed from 

the model.  A good regression model should include only significant independent 

variables. The highlighted p-values shown in Figure 2.1.5.13 which are exceed than 

0.05 significant level.  
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Figure 5.3.3.16 Multiple linear regression for Debt Data 

To ensure the variables may or not may be significant in new model, we should drop it 

one by one to look at the changing of Adjusted R square and also the other independent 

variables p-value. After dropped and replaced the variables in several times, here came 

out the final version of multiple linear regression. All of the independent variables p-

value is less than 0.05 which is represent a good regression model. Other than that, the 

Adjusted R Square has increased to 57% compared to the Figure 2.1.5.13 (54%), which 

indicates that the model has improved. An adjusted R Square will consider the marginal 

improvement added by an additional term in the model. So it will increase if added the 

useful terms and it will decrease if added the less useful predictors. For the p-value is 

less than the significance level, therefore we can reject the null hypothesis that each 

partial regression is zero and conclude that each of them is statistically significant.  
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Figure 5.3.3.17 Correlation and Multicollinearity for Debt Data 

The 0.7 is bottom-line, which is still acceptable in this project. There should be exists 

correlation between the independent variables. It is better to use independent variables 

that are not correlated or repetitive when building multiple regression models that use 

two or more variables. But due to the data records is not big and clear, the correlation 

is out of expectation.  

 

Residual Plot 

 

Figure 5.3.3.18 Residual Plot for Debt Data 

Residual plot is a scatter chart of the residuals with the value of the independent variable 

on the x-axis. The residuals should be at each value appear to have a mean of zero, to 

have similar variance, and to be concentrated around the zero. But due to the data 

records is not big and clear, the residual plot is not randomly and around the zero.  
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Here comes the better multiple linear regression model: 

To calculate a person’s credit score with the ability to pay (= ŷ ), 

IncomePerMonth (= x1), 

CarLoan (= x2), 

HouseLoan (= x3), 

StudentLoan (= x4), 

OutstandingBills (= x5), 

Rental (= x6), 

The estimated multiple linear regression equation for Debt data: 

ŷ =  45.5813 + 0.0036x1 − 12.2428x2 + 6.8032x3 + 9.5314x4 + 5.8109x5 +

4.2801x6   

 

Multiple linear regression – Mobile Data 

 

Figure 5.3.3.19 Multiple linear regression for Mobile Data 
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In regression, p-values less than the significant level (95%) indicate that the term is 

statistically significant. When a variable is not significant, it needs to be removed from 

the model.  A good regression model should include only significant independent 

variables. The highlighted p-values shown in Figure 2.1.5.15 which are exceed than 

0.05 significant level.  

 

Figure 5.3.3.20 Multiple linear regression for Mobile Data 

To ensure the variables may or not may be significant in new model, we should drop it 

one by one to look at the changing of Adjusted R square and also the other independent 

variables p-value. After dropped and replaced the variables in several times, here came 

out the final version of multiple linear regression. All of the independent variables p-

value is less than 0.05 which is represent a good regression model. Other than that, the 

Adjusted R Square has increased to 67% compared to the Figure 2.1.5.15 (59%), which 

indicates that the model has improved. An adjusted R Square will consider the marginal 

improvement added by an additional term in the model. So it will increase if added the 

useful terms and it will decrease if added the less useful predictors. For the p-value is 

less than the significance level, therefore we can reject the null hypothesis that each 

partial regression is zero and conclude that each of them is statistically significant. \ 
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Figure 5.3.3.21 Correlation and Multicollinearity for Mobile Data 

The 0.7 is bottom-line, which is still acceptable in this project. There should be exists 

correlation between the independent variables. It is better to use independent variables 

that are not correlated or repetitive when building multiple regression models that use 

two or more variables. Figure 5.3.3.21 show the exist of -1.0 correlation, which is 

negative correlation. Due to the data records is not big and clear, the correlation is out 

of expectation.  

 

Residual Plot 

 

Figure 5.3.3.22 Residual Plot for Mobile Data 

Residual plot is a scatter chart of the residuals with the value of the independent variable 

on the x-axis. The residuals should be at each value appear to have a mean of zero, to 

have similar variance, and to be concentrated around the zero. But due to the data 

records is not big and clear, the residual plot is not randomly and around the zero.  
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Here comes the better multiple linear regression model: 

To calculate a person’s credit score with the ability to pay (= ŷ ), 

IncomePerMonth (= x1), 

SocialMediaPlatforms (negative) (= x2), 

DataUsage (= x3), 

SubscriptionFees (= x4), 

Top-upHistory (= x5), 

E-Wallet (= x6), 

SocialMediaPlatforms (positive) (= x7), 

The estimated multiple linear regression equation for Mobile data: 

ŷ =  43.1315 + 0.0054x1 − 3.2592x2 − 4.5039x3 − 3.2918x4 + 2.2952x5 +

3.4418x6 + 1.1119x7  

Multiple linear regression – Shopping Data 

 

Figure 5.3.3.23 Multiple linear regression for Shopping Data 

 

In regression, p-values less than the significant level (95%) indicate that the term is 

statistically significant. When a variable is not significant, it needs to be removed from 
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the model.  A good regression model should include only significant independent 

variables. The highlighted p-values shown in Figure 2.1.5.17 which are exceed than 

0.05 significant level.  

 

Figure 5.3.3.24 Multiple linear regression for Shopping Data 

To ensure the variables may or not may be significant in new model, we should drop it 

one by one to look at the changing of Adjusted R square and also the other independent 

variables p-value. After dropped and replaced the variables in several times, here came 

out the final version of multiple linear regression. As result, the adjusted R Square has 

decreased to 61% compared to the Figure 2.1.5.17 (62%). However, all of the 

independent variables p-value is less than 0.05 which is represent a good regression 

model.  

An adjusted R Square will consider the marginal improvement added by an additional 

term in the model. So it will increase if added the useful terms and it will decrease if 

added the less useful predictors. For the p-value is less than the significance level, 

therefore we can reject the null hypothesis that each partial regression is zero and 

conclude that each of them is statistically significant.  

 

Figure 5.3.3.25 Correlation and Multicollinearity for Shopping Data 
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The 0.7 is bottom-line, which is still acceptable in this project. There should be exists 

correlation between the independent variables. It is better to use independent variables 

that are not correlated or repetitive when building multiple regression models that use 

two or more variables. Due to the data records is not big and clear, the correlation is out 

of expectation.  

 

Residual Plot 

 

Figure 5.3.3.26 Residual Plot for Shopping Data 

Residual plot is a scatter chart of the residuals with the value of the independent variable 

on the x-axis. The residuals should be at each value appear to have a mean of zero, to 

have similar variance, and to be concentrated around the zero. But due to the data 

records is not big and clear, the residual plot is not randomly and around the zero.  

 

 

Here comes the better multiple linear regression model: 

To calculate a person’s credit score with the ability to pay (= ŷ ), 

IncomePerMonth (= x1), 

EcommerceTransaction (= x2), 
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EcommerceBuyingHabits (= x3), 

FoodDeliveryPlatforms (= x4), 

The estimated multiple linear regression equation for Shopping data: 

ŷ =  43.8939 + 0.0031x1 + 2.7182x2 + 2.2731x3 + 2.5934x4  

The final formula to calculate the alternative credit scoring of an individual 

1. Traditional Bank Data 

The estimated multiple linear regression equation for traditional bank data: 

y1̂ =  70.2657 + 0.0058x1 − 2.1553x2 − 3.1449x3 − 1.3840x4 − 3.3681x5  

 

2. Utilities Data 

The estimated multiple linear regression equation for Utilities data: 

y2̂ =  56.0311 + 0.0036x1 + 9.0094x2 − 9.1627x3 + 3.6289x4 − 3.4194x5  

 

3. Debt Data 

The estimated multiple linear regression equation for Debt data: 

y3̂ =  45.5813 + 0.0036x1 − 12.2428x2 + 6.8032x3 + 9.5314x4 + 5.8109x5 +

4.2801x6   

 

4. Mobile Data 

The estimated multiple linear regression equation for Mobile data: 

y4̂ =  43.1315 + 0.0054x1 − 3.2592x2 − 4.5039x3 − 3.2918x4 + 2.2952x5 +

3.4418x6 + 1.1119x7  

 

5. Shopping Data 

The estimated multiple linear regression equation for Shopping Data:  
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y5̂ =  43.8939 + 0.0031x1 + 2.7182x2 + 2.2731x3 + 2.5934x4  

 

The final equation for alternative credit scoring of an individual:  

ŷ =  y1 + y2 + y3 + y4 + y5  

 

5.3.4 Summary of the Technologies Review 

Machine Learning/ Analytic tools 

 The technologies used in this project are machine learning and analytic tools 

with MS Excel. MS Excel is a spreadsheet programme that allows users to store data in 

tabular format and conduct simple mathematical calculations. On the other hand, Excel 

is a strong computing tool that capable of solving complex issues. It also includes a 

number of capabilities that let users develop machine learning models directly in the 

spreadsheets. Excel leads users through the fundamentals of machine learning step by 

step, showing how to use basic Excel functions and a few of the application's advanced 

tools to create a variety of algorithms.  

 This would allow the users to evaluate Excel data in less time and produce more 

consistent findings, resulting in a higher rate of production. For instance, linear 

regression is an important machine learning approach for analysing data and forecasting 

results. From the tabular data in the spreadsheet, Excel can simply generate regression 

models. For example, Excel formulas such as SUM and SUMPRODUCT can assist in 

the process building of linear regression. Apart from that, the data chart tool in Excel 

can be used to create a machine learning model that predicts changes in data values. 

Trendline is a feature that allows users to create a regression model from data. Different 

types of regression algorithms, such as linear, exponential, polynomial, and logarithmic 

can be used to create the trendline. The chart tool may be set up to display the machine 

learning model's parameters. It may be used to make estimates about the outcome of a 

new experiment. A single chart with many trend lines may be added to speed up the 

process of testing and comparing the results of several machine learning models on the 

same data [12]. 
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Figure 5.3.4.1 Analytic tools (ANOVA) 

 For the analytic tool, ANOVA (Analysis of Variance) tests for significance of 

the entire model in multiple linear regression. df (Degrees of freedom) which is the 

number of independent variables in the regression model. It is the total number of 

observations in the dataset is deducted from the number of variables being estimated 

[1]. Total df is the sum of the regression. For residual df, which is equals the dataset 

size minus one. Next, SS (Sum of Square) is the entire variance in the dependent 

variable. It is sum of the square of the differences between the predicted value and mean 

of all the data point’s value. The entire variance in the dependent variable that the 

regression model fails to explain is known as residual SS. The sum of the square of the 

difference between the predicted and actual values of all the data points is known as the 

Error Sum of Squares. Apart from that, Total SS is the total of both regression and 

residual SS, and MS (Mean Squared Errors) are the sum of squares or mean of the sum 

of squares divided by the regression and residuals df. Then, F is used to test the null 

hypothesis that the independent variable's slope is equal to zero [5]. Lastly, Significance 

F is the p-value. We may reject the null hypothesis that all coefficients are equal to zero 

since it is less than the 0.05 significance level which is 95 % confidence level. It helps 

to reduce the variation in the dependent variable and increases the model's ability to 

predict the dependent variable more accurately. However, if cannot reject the 

hypothesis, which mean the independent variables is not significant and should not be 

included in the model [10].  

 

Figure 5.3.4.2 Analytic tools (ANOVA) 

 Figure 2.1.6.2 are details for the intercept and predictors. From left, coefficients 

are estimated using the least-squares method; Standard error is standard deviation of 
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the least-square estimates; t-Stat is the t-statistic for the null hypothesis that the 

coefficient is equal to zero, versus the alternative hypothesis that it is different from 

zero; P-value for the Significance F and t-statistic; Lower and Upper 95% is the 

confidence interval for the coefficients.  

 

 Next is Residual Output. Residuals are the difference between the actual value 

and the regression model's predicted value, and residual output is the regression model's 

predicted value for the dependent variable and the residual for each data point. These 

graphs can be used to see if the sample data meets the variance's linearity and 

homogeneity assumptions.  

 Moreover, for each of the independent variable, the model gives a Line Fit Plot. 

This graph compares the expected (ŷ) and observed values (y). The closer these 

regressors match, the better the model predicts on the dependent variable. 

 Therefore, alternative credit scoring models for individuals can be calculated 

and predicted by using machine learning and analytics tools with MS Excel. 

 

5.4 System Implementation  

5.4.1 Hardware Setup 

 

Table 5.4.1.1 Specification of laptop 

Description Specifications 

Model Asus X441U series,  

Processor Intel(R) Core(TM) i3-6006U CPU @ 2.00GHz 1.99 GHz 

Operating System Windows 10 

System Type 64-bit operating system, x64-based processor 

Installed RAM 12.0 GB 

Storage 223 GB  
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5.4.2 Software Setup 

 

5.4.2.1 Visual Studio Code Flutter  

 

Figure 5.4.2.1 Visual Studio Code Flutter New Project Setup 

 

This project is built by using the Visual Studio Code with Flutter. Flutter SDK need to 

install in order to develop the application.  
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5.5.2 Cloud Firestore 

 

Figure 5.5.2.1 Firebase Project Setup 

 

Figure 5.5.2.2 Firebase Package 
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Figure 5.5.2.3 Firebase Authentication 

 

Figure 5.5.2.4 Catch Repeat Email 

 Cloud Firestore is used to store the user login authentication and user account 

information in the cloud database.  First, developers need to register the application in 

Firebase they want to develop. Then, they need to enter the Android package name, 

download the configured files and install the Firebase SDK into the application. Figure 

x is shown that the project is done with registration and settings. Next, Figure x is the 

Firebase dependencies and packages which are firebase_auth, firebase_core, 

cloud_firestore are imported. Figure x is setup the Firebase Authentication to allow the 

user to create a new account and use email and password to login into the application. 

For Figure is try to catch the repeated email. For example, if the users want to sign up 

for a new account by using the existing email, then the system will display the error 

message. Lastly, after users successful create an account, the Firebase Cloud Firestore 

will store the information such as full name, email address, date of birth other related 

details. 

 

 

 

 

 



CHAPTER 5:  SYSTEM IMPLEMENTATION 

78 
Bachelor of Information Systems (Honours) Business Information Systems 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

5.6 Implementation Issues and Challenges 

 

The first issue is the data are not good indicators. The data is not really from bank 

institutions, but it is from respondents on the Google survey form and data from Github. 

The 100 of data is not big enough to run the multiple linear regression, and it causes the 

result of correlation and multicollinearity, and the residual plot is not in the good model 

as expected. Other than that, the challenge is to come out with an algorithm. It takes a 

lot of time to finalize the equation with run multiple times of regression analysis, and 

research on how to implement the equation into the project. Another challenge in this 

project is to develop the functions, there is not much information about how to retrieve 

the user’s alternative credit score in an application, and there are some alternative credit 

score websites system and mobile applications that are not suitable in our country 

religion, which means that it spends more time and effort to explore and code on how 

to build the functions in the proposed system. 
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5.7 System Operation  

Splash Screen 

 

 

Figure 5.7.1 Splash Screen 

 

When the user opens the application, the splash screen will display for 2 seconds. After 

the splash screen, the system will display the Sign in page.  
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Sign in Page  

 

Figure 5.7.2 Sign in Page 

Figure 5.7.2 is Sign in Page. Before the user get into the main page to access the 

function in this application, they are required to login their account with email and 

password. For the new user, they are required to click onto the “No Account? Sign Up” 

to register a new account. The system will check for the email address to make sure the 

email is new and to avoid duplicate in the database. If the user forgot their password, 

they can click the forget password button and the system will redirect them to reset 

password page.  
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Reset Password Page 

 

Figure 5.7.3 Reset Password Page 

 

Figure 5.7.4 Reset Password Verification Link 

 

 

Figure 5.7.5 Reset Password  
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If the exist user forgot their password, they can click the “Forget password”, and the 

system will redirect the user to Figure 5.7.3 to reset the password. Then, after user enter 

their email address, the system will send a verification link to their email address. User 

can reset their new password then click on the save button. Lastly, the system will 

prompt to the Login page, and user can enter their email and the new reset password to 

login to the system.  

 

Sign Up Page 

  

Figure 5.7.6 Sign Up page 

 

After user clicked onto the “No Account? Sign Up”, system will bring them to sign up 

page to register a new account. User is required to enter the following account details 

such as their full name, email, password, bank, bank account, and education level. The 

user’s details will update to the Firebase. If the details are duplicate in Firebase, the 

system will display the error message, and the user need to resubmit the form. After 
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register new account successfully, the screen will redirect to the login page and user 

can login their account now. 

Home Page 

 

Figure 5.7.7 Home Page 

 

   

Figure 5.7.8 Alternative Credit Score Report 
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The system will redirect the user to the Home Page after login their account. First and 

foremost, the system will display the user name with “Hello, [user name]”. The 

following is the gauge and total alternative credit score with the description “Your 

Credit Score is [Poor/Fair/Good/Very Good/Excellent]”. All the data records are 

retrieve from the firebase and implement it into the equation.  Other than that, the user 

able to view the tips to improve their credit score. Lastly, the user can download their 

alternative credit score report. When the user clicks on the Download Credit Bee Report 

button in Figure 5.7.8, the system will redirect them to the PDF view. Therefore, the 

user can choose to download the report or back to the system.   

 

Statistics Chart 

 

Figure 5.7.9 Statistic Chart 

The system will display the user’s alternative credit score pie chart. Pie chart can let the 

user easy to understand the information. It clearly shows facts as a percentage of a total, 

which may be an effective communication tool for the inexperienced user. Other than 

that, chart allows the user to view a data comparison such as alternative data at a glance, 
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which allowing them to perform an immediate analysis or quickly understand the 

information. Therefore, the user can have a clear view of their alternative data 

categories in the overall total score.   

 

Score Performance Page 

 

 

Figure 5.7.10 Score Performance Page 

On the scoring performance page, users can view the scoring performance of each 

alternative data. When the user clicks on traditional bank data, the system will show the 

particular categories such as deposits, insurance, credit & debit cards transaction, and 

number of debit cards. Hence, the user can view their particular percentage from the 

total percentage and understand which they need to score higher or maintain.  
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Settings Page 

 

Figure 5.7.11 Setting Page 

Setting page is to let user can edit their profile, view the app permissions, review the 

app and bugs report, and logout the application.  
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Update Profile Page 

 

Figure 5.7.12 Update Profile Page 

Users can edit and update their profiles in settings. First, the user's name and date of 

birth will be defaulted to determine if it is an actual user to view their credit score and 

download a credit report. Users can edit their phone number, occupation, education and 

password. After clicking on the edit icon button that the information wants to edit, the 

system will pop out the dialogue and the user need to fill in. If users do not want to 

change, they can click on cancel. The details will remain the same. The system will 

update user information immediately so that users can check their own information in 

time. 
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App Permission Page 

 

Figure 5.7.13 App Permission Page 

The app permission page is to let the users view on what permission on this application 

has access to such as storage, files and so on.  

App Review & Bugs Report Page 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.7.14 App Review & Bugs Report Page 
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Users can provide feedback or report bugs on the App Review and Bugs Report page. 

The system will present 2 options to the user. The user is then redirected to a google 

form, where the user can provide feedback to improve the system or report bugs to let 

developers know. 
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CHAPTER 6: SYSTEM EVALUATION AND DISCUSSION 

6.1 System Testing and Performance Metrics  

6.1.1 Use Case Testing 

 

Table 6.1.1.1 Use Case Testing for Sign Up Account 

 

 

 

 

 

 

 

 

Use Case Name:  Sign Up Account ID: 1 

 Test 

Steps 

Action Expected 

Result 

Status 

(Fail/Pass) 

Main Flow 1 The system displays 

Sign Up button. 

The system 

will direct 

user to the 

login page 

PASS 

2 The user presses Sign 

Up button. 

PASS 

 

3 System validate the 

information such as full 

name, email, password, 

bank, bank account, and 

education level. 

PASS 

4 The user presses Sign 

Up button. 

PASS 

Alternate/Exceptional 

Flows

  

1 Enter a registered 

email address. 

Account 

will not be 

created 

PASS 
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Table 6.1.1.2 Use Case Testing for Sign in Account 

 

 

 

 

 

 

 

Use Case Name:  Sign in Account ID: 2 

 Test 

Steps 

Action Expected 

Result 

Status 

(Fail/Pass) 

Main Flow 1 The system displays Sign 

in button. 

After user 

login, the 

system will 

direct user 

to the 

Homepage 

PASS 

2 User enter valid email 

address and password. 

PASS 

 

3 The user presses Sign In 

button. 

PASS 

4 System validates user 

email address and 

password. 

PASS 

Alternate/Exceptional 

Flows

  

1 User inputs invalid 

email address and 

password. 

System will 

display the 

errors 

message to 

the user. 

PASS 

2 User presses Login 

button.  

 PASS 

3 

 

 

System check the validity 

of entered email address 

and password. 

 PASS 
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Table 6.1.1.3 Use Case Testing for Logout Account 

 

 

Table 6.1.1.4 Use Case Testing for Reset Password 

Use Case Name:  Logout Account ID: 3 

 Test 

Steps 

Action Expected 

Result 

Status 

(Fail/Pass) 

Main Flow 1 The system displays 

Logout button 

The system 

return to the 

Login Page 

PASS 

2 The user presses Logout 

button 

PASS 

 

3 The system will logout 

the user from the 

application 

PASS 

Use Case Name:  Reset Password ID: 4 

 Test 

Steps 

Action Expected 

Result 

Status 

(Fail/Pass) 

Main Flow 1 The system displays 

Forget Password button 

User enters 

their new 

password and 

login to the 

system. 

PASS 

2 The user presses Forget 

Password button 

PASS 

 

3 A forgot password page 

will display to user, the 

users need enter the 

email address 

PASS 

4 The user enters the email 

address, the system will 

send the verification 

code to the user’s email. 

PASS 

5 After user enters 

verification code, the 

reset password page will 

PASS 
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Table 6.1.1.5 Use Case Testing for Homepage 

 

 

 

 

let the users key in the 

new password.     

Alternate/Exceptional 

Flows

  

1 Enter a not registered 

email address 

System will 

display the 

errors 

message to 

the user. 

PASS 

2 Password does not 

meet requirement  

PASS 

Use Case Name:  Homepage ID: 5 

 Test 

Steps 

Action Expected 

Result 

Status 

(Fail/Pass) 

Main Flow 1 System will retrieve the 

user’s personal 

information and data, 

and show the total of the 

credit score of the user. 

 

The personal 

information 

and data of 

user is 

correct. 

PASS 

2 User can check their 

credit score by using the 

range of credit score 

PASS 

 

3 The system will provide 

improvement tips to the 

user according their 

credit score range 

 

4 User can download their 

credit score report. 

PASS 
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Table 6.1.1.6 Use Case Testing for Statistic 

 

 

 

 

 

 

 

 

 

Use Case Name:  Statistic ID: 6 

 Test 

Steps 

Action Expected 

Result 

Status 

(Fail/Pass) 

Main Flow 1 System retrieves the 

user’s alternative data 

 

System will 

show the 

chart of 

overall 

alternative 

data scores. 

PASS 

2 User can view the chart 

of traditional bank data 

scores in the system. 

PASS 

3 User can view the chart 

of debt data scores in the 

system 

PASS 

 

4 User can view the chart 

of utilities data scores in 

the system 

PASS 

5 User can view the chart 

of mobile data scores in 

the system 

PASS 

6 User can view the chart 

of shopping data scores 

in the system 

PASS 
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Table 6.1.1.7 Use Case Testing for Credit Score Performance 

Use Case Name:   Credit Score Performance ID: 7 

 Test 

Steps 

Action Expected 

Result 

Status 

(Fail/Pass) 

Main Flow 1 System display the 

information that chosen 

by the user 

User check 

their the 

percentage 

of 

alternative 

data 

categories in 

the system 

PASS 

2 User clicks on the 

“Traditional Bank” 

PASS 

 

3 System will display the 

traditional bank 

categories to the user 

 

4 Users can view the 

traditional bank 

performance percentage 

for the current month 

PASS 

5 When user clicks on the 

“Debt” 

PASS 

6 System will display the 

debt categories to the 

user 

PASS 

7 Users can view the debt 

performance percentage 

for the current month 

PASS 

8 When user clicks on the 

“Utilities” 

PASS 

9 System will display the 

utilities categories to the 

user 

PASS 

10 Users can view the 

utilities performance 

percentage for the 

current month 

PASS 

11 When user clicks on the 

“Mobile” 

PASS 
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Table 6.1.1.8 Use Case Testing for Update Profile 

 

 

 

 

12 System will display the 

mobile data categories 

to the user. 

PASS 

13 Users can view the 

mobile data 

performance percentage  

for the current month 

PASS 

 

14 When user clicks on the 

“Shopping” 

PASS 

15 System will display the 

shopping data categories 

to the user. 

PASS 

16 Users can view the 

shopping data 

performance percentage 

for the current month 

PASS 

Use Case Name:   Update Profile ID: 8 

 Test 

Steps 

Action Expected 

Result 

Status 

(Fail/Pass) 

Main Flow 1 The user presses Update 

button 

 

The system 

will display 

the updated 

personal 

information 

PASS 

2 The information entered 

by the user will store to 

Firebase Cloud 

Firestore. 

 

PASS 
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Table 6.1.1.9 Use Case Testing for App Reviews and Bugs Report 

 

 

 

 

 

 

 

 

 

 

Use Case Name:   App Reviews and Bugs Report ID: 9 

 Test 

Steps 

Action Expected 

Result 

Status 

(Fail/Pass) 

Main Flow 1 The user presses App 

Review button 

 

The system 

will return 

the user to 

App Reviews 

and Bugs 

Report page.    

PASS 

2 System redirects to App 

Review Google form 

 

PASS 

 

3 User can give the 

feedbacks in Google 

form 

PASS 

 

4 The user presses Error 

and Bugs Report button 

 

PASS 

5 System redirects to Error 

and Bugs Report Google 

form 

 

PASS 

 

6 User can report the error 

and bugs in Google form 

PASS 
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6.2 System Function Testing 

Each module is tested separately to ensure the project's functionality.  

Splash Screen 

Table 6.2.1 System Function Testing for Splash Screen 

Test Action  Expected Result  Meet Expectation (/) 

User launches application.  The system displays the 

splash screen when the 

user launches the 

application 

 

 

Login Screen 

Table 6.2.2 System Function Testing for Login Sceen 

Test Action  Expected Result  Meet Expectation (/) 

Users enter email and 

password 

The system validates 

user’s email and 

password. 

 

Users press signup button The system will direct 

user to the signup page  

 

Users press forgot 

password button 

The system will direct 

user to the reset password 

page  

 

 

Sign up Screen 

Table 6.2.3 System Function Testing for Sign up Screen 

Test Action  Expected Result  Meet Expectation (/) 

Users enter their personal 

information 

The system validates 

user’s personal 

information 

 

Users press signup button The system will direct 

user to the Login page  

 
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Users press login Button The system will direct 

user to the Login page  

 

  

Home Page 

Table 6.2.4 System Function Testing for Home Page 

Test Action  Expected Result  Meet Expectation (/) 

Users view their name 

and total score.  

The system validates 

user’s personal 

information and score 

 

Users can view the tips to 

improve credit score 

The system display the 

tips 

 

Users press download 

credit report button 

The system will direct 

user to the report view  

 

 

Statistic Chart Page 

Table 6.2.5 System Function Testing for Statistic Chart Page 

Test Action  Expected Result  Meet Expectation (/) 

Users press menu button The system display the 

data categories  

 

Users press the data 

categories 

The system display the 

chosen data categories 

 

 

Scores Performance Page 

Table 6.2.6 System Function Testing for Scores Performance Page 

Test Action  Expected Result  Meet Expectation (/) 

Users press data 

categories button 

The system display the 

data categories  

 
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Settings Page 

Table 6.2.7 System Function Testing for Setting Page 

Test Action  Expected Result  Meet Expectation (/) 

Users press profile button The system direct user to 

update profile page  

 

User press app permission 

button 

The system direct user to 

app permission page 

 

User press app review & 

bugs report page button 

The system direct user to 

app review & bugs report 

page 

 

User press logout button The system will direct the 

user to the sign in page 

 
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CHAPTER 7: CONCLUSION AND RECOMMENDATION  

7.1 Project Review, Discussion and Conclusion 

 

 The proposed project is to develop a mobile application for alternative credit 

scoring at a Fintech company to improve personal financial planning. A credit score is 

a statistical analysis performed by financial institutions to assess a person's 

creditworthiness in order to decide whether to extend or deny their credit. Credit scores 

can affect many financial transactions, including mortgages, loans, credit cards, and 

more. Lenders can make decisions about borrowers based on past and present credit 

score data and avoid or minimize the risk of borrower default because they can only be 

determined based on the characteristics of the borrower.  

 According to research, there are still many unbanked, underbanked individuals 

which do not use financial service in the bank. There are no able to obtain the loans 

from banks due to no history with financial institutions, the credit assessment data and 

credit scores of individuals are not available or not made known to a lender, there are 

high number of unbanked and underbanked population in Malaysia cannot get loans 

approved easily due to the process take time and complicated. Therefore, the proposed 

project will be an alternative credit scoring system using alternative data in the mobile 

application because it is easy and convenient for those unbanked, underbanked users as 

they only need their mobile phone usage to know their credit scoring compared to a 

traditional bank. The borrowers can easily access the financial planning products 

without going to the bank, queuing up, and filling many forms that they live in the rural 

and remote location.  

 The similar application I compared, analysed, and reviewed are Credit Karma, 

Credit Sesame, WalletHub, and Mint: Personal Finance & Money. Since it is an 

alternative credit scoring application, the bank institution and lenders can view an 

individual’s personal information and records and the system will calculate the score. 

Therefore, comparison, analysis, and review on the similar system will contribute the 

good design of the project and also the functions. Hence, this can help to provide the 

better financial services to serve the users and give them the accurate credit score report 

in this mobile application. 

  



CHAPTER 7 CONCLUSION AND RECOMMENDATION 

102 
Bachelor of Information Systems (Honours) Business Information Systems 

Faculty of Information and Communication Technology (Kampar Campus), UTAR 

 Moreover, regression analysis calculates a user's alternative credit score using 

data records provided by the banking institution. The formula is done by using multiple 

linear regression to predict a person's creditworthiness. The categories of data such as 

Traditional Bank data, Debt data, Utilities data, Mobile data, and Shopping data. 

Besides, the data records provided by the banking institution is linked to the Cloud 

Firebase. Therefore, after user login, all the data given by the banking institution is 

applied into the equation and derived in the algorithm, which is the final formula for 

calculating an individual's alternative credit score.  

 In a nutshell, the proposed project is to develop a mobile application for 

alternative credit scoring at a Fintech company to improve personal financial planning. 

The algorithm to calculate a user’s alternative credit score is using multiple linear 

regression. Then, the user can download his/her credit report in this mobile application, 

an overall view graph of the data records in percentage, and their data categories 

performance.  

 

7.2 Future Work 

 The project is still having some limitations that can be improved in the future. 

First, the data of the users must be big enough to run a perfect regression analysis. 

Because of the data, the regression model is not perfect and no reach the expectation 

and will cause inaccurate prediction. The data can be collected from bank institutions 

that can cooperate with the proposed system, with more details information fields in the 

future.  

 Next, the system can calculate the alternative credit score for the company, but 

not only for personal. Due to the lack of resources to get the company alternative data, 

it lacks many details and which may bring the wrong information into the project. In 

future, the system can use to calculate the company's alternative credit score to help the 

company increase their creditworthiness.  

 Lastly, the project can improve on the features such as income and expenses 

categories. The data is needed to retrieve the user’s income and expenses records which 

link to their bank account. In this way, when the users register and enter their bank 

information in details such as a real bank account, the system will display the user’s 
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income and expenses in a statistic chart or graph view. Hence, the user can know their 

income and expense in a clear view.  
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APPENDIX A-1 

App Review Form 
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APPENDIX A-2 

Bugs and Errors  
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APPENDIX A-3 

Survey Form 
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APPENDIX A-4 

Survey Response 
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4. SELF EVALUATION OF THE PROGRESS 

So far so good 
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[Please write the details of the work done in the last fortnight.] 

- Completed Chapter 3 

2. WORK TO BE DONE 

- Research on how to do algorithm to calculate alternative credit score for an individual 
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3. PROBLEMS ENCOUNTERED 
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4. SELF EVALUATION OF THE PROGRESS 
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3. PROBLEMS ENCOUNTERED 
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4. SELF EVALUATION OF THE PROGRESS 
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