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ABSTRACT

The proposed project is a personal finance application with chatbot as my final year project in
UTAR for academic purposes. Traditional budgeting and planning methods have been widely
used as one of the fundamental management techniques across different types of organizations.
In order to let user manage their daily expenses in a more coherent and manageable way, |
developed a mobile application that integrates the knowledge of Fintech to help shape the
wealth management of the user. Fintech is the integration of technology into the financial
service to improve the services delivery in finance. Personal Finance Management Mobile
Application with Chatbots is an android based application. This application allows the user to
maintain a computerized diary that will record the expenses of a user on a day-to-day basis.
Users are able to track their daily, weekly, monthly or even annually expenses with a wise
distribution of categories. With the help of this application, users are able to view reports on a
weekly, monthly or annually basis via graphical representation to get an overview insight of
their current financing status. This can help them to stay on budget as well as be in control of
their financial affairs effectively. I have reviewed these five existing finance applications, Mint,
YNAB, Bluecoins, DollarBird, Goodbudget before building my system. A finding that has
been found is that these five finance apps have not utilised technology like Chatbot and smart
reminder in their application. Therefore, some innovative components like Chatbot and
reminder are added to my application to make it stand out from the crowd of competitors. The
methodology used in this project is the prototyping model which the prototype will be tested
and reworked until the outcome is accepted by the customer. While the technology adoption
that | used to build this application is Android studio software. All the data will be stored in
the Real-time firebase for CRUD response. At the same time, IBM Watson Assistant Chatbot
will be integrated into my application to serve as a virtual financing agent with automation
replies. To make user feel secure when using my application, users' credential information will

be identified and verified by Firebase Authentication first before one can enter into the account
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CHAPTER 1 INTRODUCTION

CHAPTER 1: INTRODUCTION
1.1 Background Study

Planning and budgeting are concerns by most people nowadays regarding their regularity
of daily expenses. Despite the fact that the limitations of traditional and alternative budgeting
systems have been known for over a decade, still have a minority of people prefer to use
conventional methods. As different people used different methods, it depends. For a common
user, they prefer to use conventional methods like using sticky notes and notebooks. For
proficient people, they will use a spreadsheet and ledger to make an account and record the
expenses. Traditional budgeting methods are very often criticized for their inflexibility
especially in budgeting. This is because budgets are a lot to keep an eye on. There are chances
of crucial inputs can be missed and manual errors may sneak in. It could be a very hectic and
troublesome process to have an overview of expenses. On the other hand, more and more
people are discovering the benefits of budgeting tools because budgeting applications are able
to simplify people’s life by helping them to take control of their financial affairs effectively. It
is not only helping people with budgeting but also enables them to manage their money
effortlessly on a solitary stage. Therefore, | believe that a handy design and handy mobile
application can tackle all of these troubles. Moreover, it is able to sum up, and give a broad
view of the dashboard of the interface, but it can also be integrated with other intelligent

technologies that we cannot experience in traditional methods of planning and budgeting.

Bachelor of Information Systems (HONOURS) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR.
Page | 1



CHAPTER 1 INTRODUCTION

1.2 Project Introduction

Finance Technology also known as FinTech, is growing with the transformation of
individuals’ life and is currently dominated by users of technology innovation at a rapid pace.
Fintech utilises Personal Financial Management (PFM) to provide personal financial analysis,
and health evaluation to monitor and control the financing usage based on users’ financial

planning goals.

The proposed project for this proposal will be a Personal Finance Management mobile
application with Chatbot in Android-based. The purpose of this application is to help users to
keep track of their flow of cash, and provide them better visibility into their financial status in
a way of computerised diary. This application is able to help us to reduce the hectic process
caused by using the traditional methods of planning and budgeting. Sometimes it may lead to
problems like wrong calculations, and data loss. Thus, we are trying to satisfy the user's

requirements by building a mobile application that will help them reduces their burdens.

In addition to the fact that smartphones are the backbone of media interactions, the
smartphone penetration rate is expected to increase year by year starting from Year 2015 to
2022 as statistic shown below (Statista 2020). The percentage is getting higher and close to
93.96% in the Year 2020. We can expect that smartphones will play a very important part in
people’s life as it is getting higher demand in the future.

1208

100% 96.89% . 97.4% 97 4% 97 4% 97.4%
93 .96%
90.71%

8731%
81.29%
£ 80%

- 60%

40%

20%

0%

2015 2016 2017 2018 2019 2020 2021+ 2022+ 2023* 2024* 2025

Figure 2.2.1 Percentages of Malaysian have smartphones Source: (Statista 2020)
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CHAPTER 1 INTRODUCTION

According to (O'Connell, 2019), “63% of smartphone users have at least one financial
app on the device, and the app data tracking site App Annie estimated approximately 200
billion personal budgeting app sessions globally across iOS and Android alone, in 2017.” This
shows that the budgeting app is now trending in the market and at least one budgeting app is
on their phone. The enhancement of mobile app technology made financial planning
applications have expanded users’ financial wings to let them learn to fly correctly, on a
personal budgetary basis. Users can have comfortable planning on their spending with a
suitable income per month. The proposed financial management application will provide
services like recording income and expenses, tracking expenses, filtering expenses based on
weekly/monthly/year and category basis, setting budgets to avoid overspending, view the

monthly statement through a visualization graph to support users’ needs.

Besides, my proposed project has eye-catcher features which is the implementation of
Chatbot. From the day of its invention until now, Chatbot has been widely deployed in financial
services to facilitate the financing process in many spheres with the rising bars of customer
expectations. According to (Business Insider 2021), around 80% of the bank have been aware
of the potential benefit of using Chatbot in their management. A Chatbot is a personal virtual
intelligent assistant, which is only one message away and has the potential to be the most
preferred way to provide human-like customer service like an interactive FAQ, answering
questions based on their recognition of certain keywords. Besides, to make my application
more unique, | added a push notification to remind user to login into the application if the
system detected the user’s login expired 2 days ago. This is more advanced than the traditional
method since it will trigger notifications to alert users if they forget to record their expenses
within a period. It ensures consistency between real-life expenses and in-app expenses. These
features ultimately contribute to effective money management and the consistency of expense
amounts. | believe it will increase value in the financial services marketplace as well as compete

with the other existing financing applications in the market.

Bachelor of Information Systems (HONOURS) Business Information Systems
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CHAPTER 1 INTRODUCTION

1.3 Problem Statement and Motivation

According to a recent report, it stated that almost 45,000 individuals around thirty-five-
year-old and below in Malaysia declared as bankrupt' for the past three years back around 2009
because of the burden of credit card payments, medical fees, hire purchases and debt loan
sharks (Kosmo, 2012). They noticed most people failed at financial planning because of lack
of self-restraint and getting more addicted using credit card to overstretch themselves to buy
on credit, with no means to pay off the debt. The other reason that motivates me to build an
expense tracker mobile application is that most people still using traditional methods of
budgeting. As traditional methods of budgeting and planning, they maintain the Excel sheets,
sticky notes and use a ledger to record their large amount of data where human errors may
sneak in. This is a monotonous process to always keep the logs in this way. Meanwhile,
developing a handy design and handy mobile application can help to tackle these problems,
with many advantages that can be seen.

¢ Inefficiencies and mistakes in using manual method to perform financial
planning

Some people choose to keep their expenses records using this traditional method of budgeting
planning. Manual calculation sometimes may result in mistakes leading to incorrect and
inconsistent figures at the end of the month. Therefore, the chances to have a human error on
calculation are very high, especially with a huge number of data entries. Besides, it is
extremely difficult to track back past expenses through paper documentation. It is time-
consuming and monotonous process to track back the past expenses manually without digital
help. Moreover, paper documentation can lead to losses easily, because the data is not

maintained perfectly.

e Difficult and inconvenient using Excel to plan and budget

From my perspective, not every person knows how to use Excel. It is especially true for many
elders because Excel requires formulas starting from transforming input data to output data
There is a lot of work spent on modifying and correcting Excel spreadsheets. Moreover, it does
not provide enough user portable device management level, Excel is mostly used on desktop

software so we are unable to update anywhere expenses as they happen. Theoretically, you

Bachelor of Information Systems (HONOURS) Business Information Systems
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CHAPTER 1 INTRODUCTION

could use a mobile spreadsheet, but that might be a lot more tedious than using an app. There
are many complications in areas like there are chances if crucial inputs can be missed when
inputting data into the spreadsheet row by row with limited screen size on a mobile device.

Excel is outdated now especially use in budgeting and planning.

e A slow customer service response time in the existing system

Existing financial management mobile applications lack advanced features that can improve
the two ways of communication between user and system. Currently, the expense tracker
application that is implemented with a financial virtual assistant is hard to find in the market.
Even though | have reviewed 5 existing applications, none of them includes this type of
technology in their applications. Many negative reviews complain about their services since
they are still using the email method to support the communication process. It is hard to build
a relationship to sustain users’ interest and loyalty. Besides, a system without a financial virtual

assistant makes the process slower and inefficient when assisting with the users.
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CHAPTER 1 INTRODUCTION
1.4 Objectives

e Todevelop a user-friendly personal finance management mobile application with

auto precise calculation.

In this proposed project, the system will calculate the net balance automatically. The
amount spent and income will show on the home screen to let users notice how much they
spent and how much is left, all in one glance. With auto-count, it can lower the human error,
and reduce the workload of summing up all the data manually by using traditional methods,
especially dealing with a huge number of transaction entries. A calculator feature is added
to the application to help users solve math problems. Therefore, this proposed system was
able to ensure the figure's accuracy. Besides, the proposed system also allows users to filter
the transactions through the date which totally fastens the searching process compared to
manually searching. Additionally, no worry about data loss or data damage because all the

data will store in the Realtime Firebase which is easy to retrieve.

e To develop a personal finance management mobile application that is portable
enough to let user add in transactions whenever they make transactions

immediately.

The proposed system is more extensive and accessible than a laptop because it can carry
all the time anywhere to record the transaction. It provides much convenience and
efficiency to a user in recording transactions into their phone if compared to the Desktop
version of Excel. Moreover, user with no basic knowledge of excel can easily use this
application. Here we provide an environment where in a few clicks can add their expenses.
No formula is needed to type, they just need to enter a figure into the finance application.
This application is best used for every level of society due to its user-friendliness of the

application.

Bachelor of Information Systems (HONOURS) Business Information Systems
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CHAPTER 1 INTRODUCTION

e To develop a expense tracker application with automated Chatbot that provides

fast reply when assisting customer.

The proposed system will be more interactive due to the implementation of Chatbot. Chatbot
is able to imitate a real conversation and respond in an exact manner that they want it to within
seconds because Chatbot is available for users around the clock. This will help to solve most
of the problems that are faced with human customer support, including difficulty in providing
24/7 support. | believe it will provide a differentiated value-add experience and customer
satisfaction to users. More users will be attracted and switch their current used application to

my proposed application.
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CHAPTER 1 INTRODUCTION

1.5 Project Scope

At the end of this project, this financial application based on mobile android platform would
be an application that helps to guide users in planning and give a better financial decisions in
their daily spending. As the saying goes ‘A smart move could bring one to achieve better in
future.’, therefore this application will benefit lots of people since it can update users on their

current financial status from time to time.

The basic functionalities in this application are users can perform tasks like set budgets,
and add incoming and outgoing transactions into customizing categories in an easier way to
make user lives less complicated. To facilitate the process of tracking back, a filter feature is
added to the application to allow user filters the transactions through a specific date. Moreover,
a calculator will be added to the application to solve the math problems that they might
encounter. It brings the next level of convenience to the user because they can perform a

calculation before they key in the amount spent.

The analytic functionality like visualization graph will be provided. Users are able to view
their expenses all in a visual graph in the application. The system will analyze the input data
and transform it into a financial graph like Pie Chart. User is able to view the spending in Pie
Chart form which categorised in different colour. Besides, a summary report in category form
will be added into the system. It will shows all the main category amount spent in a list, where
user can click the main category to view the subcategory expenses. It more like an account type
of report since it will show the total category expense, total category income and net balance
in a page. By having these feature, users are able to track liquidity, expenses and cash flow

over a given period on a monthly and yearly basis.

This application is added Chatbot features to improve the interaction with users since it is
a lot like an interactive FAQ method. This Chatbots provide them with wanted information
within a second instead of waiting for a reply from the customer service centre for the whole
day. The message sent by the sender will match with the question bank to look for the matching
keyword. After that, the system retrieves back the sentences from Question Bank and replies

to the sender.
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CHAPTER 1 INTRODUCTION

A reminder is added to the system to remind users to perform add transactions activity if no
login records were detected within the past two days. A push notification will be triggered and
sent the notification to the nitification bar of the mobile device. Last but not least, this
application is free of charge, no additional fees will be charged. Each user will have their own
account and account authentication will be checked before users log in and log out. We want

users to feel more secure and safe when using the application.
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1.6 Contribution

This project will bring a huge impact on society as this proposed application is suitable
for all levels of society to help them get to manage their money properly. This application will
guide them to meet their life financial planning goals by providing step-by-step guidance.
Essentially, it helps user to be in control of spending, credit card debt, and investments to

maximize the benefits obtained by individuals and enhance their living standards.

Besides, an effective financial system will have a massive contribution to the growth of a
country. This is because if all citizens of the country have the basic effective personal finance
skills with them, it will definitely help them to ensure they are financing well and propelling
them into a brilliant financial future. With financial planning, an individual would have a better
mindset to archive their goal because it was able to let people gain visibility into finance in the
future. When they have a comfortable and stable life, the crime rate will dramatically decrease
too because there is a strong linear relationship between the crime rate and the stable life of a
citizen in that country. Therefore, financial literacy helps improve the quality of financial

services and contributes to a nation's economic growth and development.

Besides, financial planning system is able to help people to save money for a rainy day
when it might be needed unexpectedly. Some uncertainty can happen out of a sudden just like
Covid 19. The outbreaks of Covid-19 become a serious threat to the economy, leading to the
raising in the unemployment rate. People who do not have savings in their accounts could be
suffered from this pandemic compared to those who have proper financial planning. With
financial planning system, it can help users to build the basic financial skills to better manage

their finance for unexpected incidents.
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1.7 Report Organization

Chapter 1 Introduction, Chapter 2 Literature Review, Chapter 3 System Methodology,
Chapter 4 System Design, Chapter 5 System Implementation, Chapter 6 System Evaluation
and Discussion, Chapter 7 conclusion and recommendation. The first chapter is the
introduction of this project which includes the problem statement and motivation, project
objectives, project scope, project contribution and report organisation. The second chapter is
the literature review carried out on technologies including hardware platform, firmware,
database, and programming language. Besides, several existing expense tracker applications in
the market evaluate the strengths and weaknesses of each product. A comparison table is
formed to compare all the expense tracker applications with the proposed system. The third
chapter is discussing the system methodology followed by the system design diagram such as
system architecture diagram, use case diagram and description and activity diagram is used to
better explain the general work of the procedure. The fourth chapter is regarding the deeper
details of the system design with the necessary information on how the project is developed. A
top-down system block diagram, system components specification and system components
interaction operations are used to explain the system design. Furthermore, the fifth chapter is
regarding the details on system implementation by providing the information on the technology
and tool used over the developing period. A system operation with screenshots is included to
present the complete mobile app operation from start to end. A concluding remark is the last
topic to wrap the Chapter 6. The sixth chapter reports the system evaluation after performing
system testing by distributing the questionnaire to gather feedback from the respondents about
the system reviewed. In this chapter, project challenge and objectives evaluation will also be
discussed. The last chapter, Chapter 7 is a wrap-up conclusion paragraph that summarizes the

entire project including the recommendations that can further improve the application.
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CHAPTER 2: LITERATURE REVIEW

2.1 Review of the Existing Systems/ Applications

There are few of similar personal finance management mobile applications that can be

found in Google Store. | have reviewed on few similar mobile applications as stated below:

2.1.1 Mint

January 2020

What are you
saving for?

$61,363

1) Cash $3,462

Cred cords -s2n7

Save for arainy diy

| twestmants $50,008

N
1o Buy ahome

=7 Buyacw

)
Taice a trip

'y Improve my home

% Something elss

Figure 3.1.1 Mint Mobile Application
Source: (App Store, n.d.a)

Mint application is one of the oldest and well-known applications launched in 2007.
This application is available for download in App Store and Google Play Store, where Mint is
rated at 4.6 stars out of 5. Mint is not only in budgeting but also a great personal finance
application that brings all finances together into one place from balances and budgets to credit

health and financial goals.

Mint has a clean and nice overview of Ul design so users can easily hand-on. Mint can
link multiple users’ financial accounts like saving or checking, investing accounts and credit
cards to track the incoming and outgoing money. Users are able to add their daily incoming

and outgoing expenses by automatically allocates expense categories. The Mint Dashboard
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gives a brief overview of a user's personal finances at a glance so users can have a full

understanding of their financial picture in a chart at any time user needs.

Mint allows users to set a reminder to remind users when the bill due date is
approaching, or user is overspending money. “Mint also includes a feature for setting and
tracking short- and long-term goals like building an emergency fund or paying off debt. These,
too, are displayed as bar graphs and are linked to specific financial accounts”(PCWorld 2018).
Mint provides budgeting tips and advice to help users achieve their financial goals. Moreover,
users can track their investment accounts by using the portfolio and investment tracking tool
in the application. Mint even helps in reporting user's credit score on an ongoing basis with its
free Credit Score Monitoring service. Most importantly, Mint is 100% free charge to install on
a smartphone. Mint provides account security to secure the users’ private data. It allows users

to set a pin code or activate TouchlID to prevent unauthorised person access.

Mint has a weakness in always showing annoying intrusive advertisements in the
application. This can make users frustrated and pissed off when they try to enter the transaction
but are disrupted by the advertisement. Besides, Mint does not support multiple currencies
which is quite a huge glitch in this application. Mint has a rather limited customer support and
IS not able to filter transactions through a specific date range.
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2.2.2YNAB

ol T -

« Trip to Hawaii } 4 Jan 2020

9 New Transactions

TO BE BUDGETED

TO BE BUDGETED $1,058.33

January 20, 2020
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Walman

Total Needed $2,000.00

« Funded $25000 oo

Starbucks

To Go $1,750.00

Janvary 17, 2020

S1arbucks

Heene Depot

Figure 2.1.2 You Need a Budget Mobile Application
Source: (App Store, n.d.b)

YNAB stands for “You Need a Budget.” YNAB is a powerful app, which is highly
rated with a near-perfect 4.8 stars out of 5 in the App Store and Google Play Store. The
company was founded in 2004 by a husband-and-wife team Julie and Jesse that offers personal
budgeting software. To be clear, YNAB is all about helping you save money and budget better.

YNAB provides users with visual illustration charts of their finances as a whole.
“YNAB provides three ways to reach specific goals, including monthly funding goals so you
can break your long-term goals down into more manageable monthly increments” (The Dough
Roller 2020). In addition, target tracking features allow the users to set fiscal targets such as
saving a certain amount of money or getting out of credit card debt. One of the strengths of
YNAB is cloud sync which allows users to backup budget files to the cloud and transaction
entries are always up to date. The users can secure their account and budgetary information by
setting a PIN code. The key features include reporting bliss which will provide detailed, visual
spending and trend reports help to measure financial progress. Customer Support is available
through a very advanced and user-friendly self-help platform. YNAB provides a smart

reminder to fire a notification when overspending.
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The weakness of YNAB application is it only offers 34 days of free trial. This absolutely
will be a burden to students as highly costs $11.99 per month and $84 annually. “YNAB takes
amuch simpler, but also less intuitive approach to setting goals. Because YNAB’s goal features
are so bare-bones, users need to do the mathematical legwork themself. For example, if they
want to pay off a credit card, they need to calculate how the interest will affect their payments
themselves”(Lifehacker 2016). Client service is a glaring shortcoming of YNAB because there

is no phone number and email contact provided in the application.
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2.2.3 Bluecoins
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Figure 2.1.3 Bluecoins Maobile Application
Source: (Bluecoins App Review,2020)

Bluecoins is an Android-based mobile application created by Mabuhay Software. It is
officially available for free on Android with lots of cool features and visual representation to
make budgeting easy and fun. Blue coin provides an intuitive user interface with clean material
design and visual control thoughtfully designed. This application is incredibly powerful for

monitoring, planning and budgeting.

This application supports multi-currency so it is easier for users to record their transactions
based on their currency. The key features of Bluecoins is able to attach photos and receipts to
any transaction and able to allocate several categories of spending. There is a built-in calculator
so that users do not need to exit the application and find the local calculator on their devices.
In addition, the budget tool in the application can show the budget remaining or above a given
period. Moreover, this application provides strong personal finance control like the current
account balances and net worth can be compared at any time and graph account balances can
be viewed over time. It can be a very intuitive workflow to create transactions and generate

incredible financial and budget graphs and reports. For application security, users can set
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passwords or fingerprints from unauthorised access. Bluecoins allow to export of data in pdf
or excel and allow customization money spent &budget categories. The weakness of this

application is no debt management capability and savings tracking features.
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2.2.4 DollarBird
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Figure 2.1.4 DollarBird Mobile Application

Source: (App Store, n.d.c)

DollarBird is a cloud-based budgeting application that is available for iOS, Android
and website. The core concept behind Dollar Bird is daily cash management. It allows users to
track income and expenses, as well as forecast cash flow. DollarBird mainly uses a calendar
system to track users' spending and users need manual input. Dollar Bird is significantly
different from other budgetary applications that track expenditures by category. Users are able
to select a date from calendar and view records immediately in a-glance view of upcoming

expenses.

This application is suitable for small businesses because team members can share and
access calendars. This would be a helpful tool to help small businesses in tracking their
financial status. The strength of this app is the features imply auto-categorization with a hint
of Al to classify the entries and sort the expenses into categories. Users can always override
the automatic system if they wish to change or delete the categories. Dollar Bird also lets the
users export data into a CSV file which will be sent to the user via email. “They're also a

reminder or alarm function, which will ping up a message whenever users are due to pay
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something. This can be set for up to four days prior to it coming out of users’ account” (Paul
Sawers 2013). DollarBird has a free version with a limited capacity, but even the paid version

is at a reasonable price which is $2 a month.

The weakness of DollarBird is missing budget capability, so no budget view is provided
for users to view how much they spent in a category. In addition, the customer service seems
to be extremely limited since there is limited contact information is given on the website itself
and the Help Center page did not load any information concerning. Moreover, “all transactions
have to be added and confirmed manually. There is no capacity for automatic populating of

transaction activity, so this app appears to be a bit labor-intensive” (The Dough Roller 2020)
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2.1.5 Goodbudget
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Figure 2.1.5 GoodBudget Mobile Application

Source: (App Store, n.d.d)

Goodbudget which was previously known as the Easy Envelope Budget Aid (EEBA),
is a financial mobile application that is great for budget planning for a household. Goodbudget
app is taking inspiration from the old-school budgeting method of storing cash for separate
categories of expenses in different envelopes. The concept is simple and works well. Each time
users receive a paycheque, they can break it up into envelopes to represent expenses, such as
food, shopping and entertainment. Once the money in that envelope has been left, they can no

longer spend it.

Goodbudget introduces an envelope budgeting into the digital world via smartphone.
With this application, users can reduce their expenses and become more conscious of their
purchases. Furthermore, Goodbudget allows users to run several customizable reports to track
budget trends and monthly spending. Each of these is displayed in an easy-to-grok graph. One
of the biggest advantages of Goodbudget is that users can create a shared budget among
households across iPhone and Android devices. In addition, a good budget offers features such
as the ability to set common goals, hold each other accountable, and plan their budget to ensure

everyone knows what is going on.
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The weakness of GoodBudget is that it does not provide a budgeting method in the
application. Although this is a free version budget planner, it gives limited free envelopes to
users. If users want to use an unlimited number of envelopes and upgrade the plan, the price
charges will be RM25.99 per month or RM214.99 per year for the ad-free subscription which

is quite high in price. Some more, the Ul design in the application is less attractive.
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2.2 Comparison between the Existing system and Proposed system

Mint | YNAB | Bluecoins | DollarBird | Goodbudget | Proposed
system

Able to add incoming | / v v v v v
and outgoing
transaction
Able to track past v v X v v v
transaction
Able to filter v v v v v v
transaction
Able to delete v v v v v v
transaction
Able to view expenses | f v v X v v
in visualize graph
Able to view the X X v X X v
summary report
Able to customize v v v v X v
categories spending
Able to set reminder v v v v X v
Able to set budget v v v X X v
Able to filter budget v v v X X v
Able to delete budget | / v v v v
Calculator X v X X X v
Chatbot features X X X X X v
Free in charge v X v v X v
Able to have an own v v v v X v

account

Table 2.3 Comparison table

Bachelor of Information Systems (HONOURS) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR.

Page | 19




CHAPTER 3 SYSTEM METHODOLOGY/APPROACH

CHAPTER 3: SYSTEM METHODOLOGY/APPROACH
3.1 System Design Diagram/ Overview

3.1.1 System Architecture Diagram
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using: v Response_’/../
" /’f Queries
f and Data
User Transfer
Authentication
Android Studio - «
g
Firebase Authentication [
Java
HTTP
Requests
Render
in Client

Client

Figure 4.1.1.System Architecture Diagram

Figure 3.1.1 shows the system architecture of my proposed system. The mobile device
acts as a user. This application interacts with two APIs which are IBM Watson Assistant
Chatbot and MPANdroid Chart. For example, when a user adds a transaction from user interface
(Presentation Layer), data will go to the Application Layer first. After the data is validated, it
will pass to the Database Layer and insert the data into Firebase Realtime Database. Vice versa,
if user wants to retrieve a transaction from the Realtime Database, the request will be processed
by the Application Layer first. But before that, user needs to submit the credential info for
account verification first via Firebase Authentication. After the request is validated, the request

will be sent to the Database Layer and forwarded to the Firebase server to fetch the necessary
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records. The wanted records are loaded by the Database Layer and passed it back to the
Application Layer then the Application Layer will pass those records to the Presentation Layer
and deploy the application using Android Studio. The content will finally load into the Client’s

device.
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3.1.2 Use Case Diagram and Description
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Figure 3.1.2 Use Case Diagram

Filter
Transaction

Edit Tranzaction

Save Budget

Firebase Cloud Messaging

Use case Register

Aim Check if user is an existing user. If user is not an existing user,

user needs to register an account.

Actor New user
Trigger When user clicks the register button
Main Flow 1. Direct user to register activity.

2. User enters and submits the email and password.
3. Direct user to the home page of the application.
4

The use case ends.

Alternate Flow none

Table 3.1.2.1 —Register use case description
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Use case Login

Aim Check credential information matches with the user records in
Firebase Authentication or not

Actor Existing user

Trigger When application started

Main flow 1.User enters their email and password.

2.System verifies the user’s email and password.
3.Direct user to the home activity of the application.

4. The use case end.

Alternate flow

2a. Invalid email and password
1. System display Invalid Credential Information.
2. System prompt for email and password.

3. Use case resume at main flow step 1.

Table 3.1.2.2— Login use case description

Use case Add Transaction

Aim To insert incoming and outgoing expenses.

Actor New and EXxisting user

Trigger Insert button is clicked

Main flow 1. User Fill in and submit the transaction details.

2. System validates the transaction details.
3. System displays the transaction on the page.

4. The use case end.

Alternate flow

1a. Missing information details
1. System prompts user for the missing column.

2. Use case resume at main flow step 1.

Table 3.1.2.3 — Add Transaction use case description
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Use case Filter Transaction

Aim To filter specific transactions through a date
Actor New and Existing user

Trigger When user clicks on the date on the toolbar

Pre-condition

When user at home page

Main flow

1. User selects a date from the date picker

2. System filters the transactions and displays the match

transaction on the page.

3. The use case ends.

Alternative flow

None.

Table 3.1.2.4 — Filter Transaction use case description

Use case Edit Transaction

Aim To update the transactions

Actor New and EXxisting user

Trigger When user clicks the update button

Pre-condition

When user at home page

Main flow

1. User updates and submits the transaction details.

2. System validates the transaction details.

3. System displays the updated transaction list on the page.

4. The use case end.

Alternative flow

None.

Table 3.1.2.5 — Edit Transaction use case description

Use case Delete Transaction

Aim To delete the transactions

Actor New and EXxisting user

Trigger When user clicks the delete button

Pre-condition

User click confirm to delete

Main flow

1. User confirms to delete the transaction
2. System deletes the transaction from database.

Bachelor of Information Systems (HONOURS) Business Information Systems

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

Page | 24



CHAPTER 3 SYSTEM METHODOLOGY/APPROACH

3. System displays the updated transaction list on the page.

4. The use case end.

Alternative flow

None

Table 3.1.2.6 — Delete Transaction use case description

Use case Add Budget

Aim To insert a budget to limit spending.

Actor New and EXxisting user

Trigger When user clicks add button on the toolbar

Main flow 1. User fills in and submits the budget details.

2. System validates the budget details.
3. System displays the budget set on the page.

4. The use case end.

Alternative flow

1a. Missing information details
1. System prompts user for the missing column.

2. Use case resume at main flow step 1.

Table 3.1.2.7 — Add budget use case description

Use case Delete Budget

Aim To delete the inserted budget.
Actor New and EXxisting user
Trigger When user swipe left to delete

Pre-condition

User click confirm to delete

Main flow

1. User confirms to delete the budget.

2. System deletes the budget from the database.

3. System displays the updated budget list on the page.

4. The use case end.

Alternative flow

None.

Table 3.1.2.8 — Delete budget use case description
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Use case Filter Budget

Aim To filter budget on a weekly, monthly and annual basis.
Actor New and Existing user

Trigger When user clicks the budget setting button

Pre-condition

None

Main flow

1. User selects a period from the setting.

2. System filters the transactions and displays the match

transaction on the page.

3. The use case ends.

Alternative flow

None.

Table 3.1.2.9 — Filter budget activity use case description

Use case Category Report

Aim Give a full insight of expenses and income and balance in the
report

Actor New and Existing user

Trigger When user at the Report page and selects the summary report

Pre-condition

None.

Main flow

1. System auto sums up and calculates the total expenses,
total income, net earnings and displays them on the page.

2. System displays the report on the page.

3. The use case ends.

Alternative flow

None.

Table 3.1.2.10 — Category Report activity use case description

Use case Pie Chart Report

Aim Give a full insight of expenses and income and balance in Pie
Chart form

Actor New and Existing user

Trigger When user at the report page and selects pie chart report

Pre-condition None.
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Main flow 1. System auto sums up and calculates the total expenses,
total income, net earnings and displays them on the page.
2. System displays the Pie Chart on the page.

3. The use case ends.

Alternative flow | None.

Table 3.1.2.11 — Pie Chart Report activity use case description

Use case Chatbots

Aim As customer support and finance assistant to assist users.
Actor New and Existing user

Trigger When user at focuses on the chat window
Pre-condition None.

Main flow System sends greeting message to user.

User sends a message to system.
System validates input text.

1
2
3
4. System finds keywords from question bank.
5. System replies to user.

6

The use case ends.

Alternative flow 3a. Missing inputs text
1. System prompts user to type message.

2. Use case resumes at flow step 1.

Table 3.1.2.12 — Chatbot activity use case description

Use case Log In Reminder
Aim To remind user to log in account.
Actor New and Existing user
Trigger When user last login is 2 days ago.
Main flow 1. System verifies the last active day.
2. System sends push notifications to user.
Alternative flow | None.

Table 3.1.2.13 — Log in Reminder activity use case description
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3.1.3 Activity Diagram
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Figure 3.1.3 Login Activity Diagram

When user starts the application, system will come to the splash screen. After a second, system

will show the login screen where user needs to fill in the email& password. If user forgets the

password, user can go to Reset password Activity to reset their password. Else, system will

check the account existence of the login user. If the account is found, user will be directed to

the home page.
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e Transaction Activity
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Figure 3.1.4 Add Transaction Activity Diagram

When add transaction button is pressed, system will show a form to let user fill in the
information such as transaction amount, transaction category, date and transaction description.
When user click add button, the system will stop user from submitting the incomplete form and
ask user to refill it again. It continues to loop until a complete form is submitted. The complete
form submission will be saved as a new entry of the transaction in the database. If user wants

to edit the transaction, user needs to fill in the updated information and click the update button.
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System will update and replace the new info with the original info. If user wants to delete the
transaction, when user clicks the delete button, a confirmation box will pop out to get a
confirmation message on the deletion action. If user click yes, the transaction will be deleted,
else system will cancel the delete action. These three actions will trigger the system to update
the balance from time to time according to the deletion, insertion and edition of transaction
done by the user. A balance summary will show on the dashboard of the home page. Besides,
user can filter transactions by selecting a date from the date picker. System will auto compute
the transactions that match the date and show the filtered list on the home page of the

application

Bachelor of Information Systems (HONOURS) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR.
Page | 30



CHAPTER 3 SYSTEM METHODOLOGY/APPROACH

e Budget Activity

Budget Activity
Add Budget Delete Budget Filter Transaction

! 1

Fill in tri i P Filter by Filter by
details swipe right to delete Wask year

System look for week system look for year
Filter by

recprds records
Click Add Button Pop out confirmation menth

dialog
system look for month
records.
No No cancel the delete
. action

Yes

complete form submission
Yes

Save Budget Delete Budget

System Update Budget]
List
Show in layout '

®

Figure 3.1.5 Budget Activity Diagram

When user clicks add budget button from the toolbar of the budget page, system will show a
form to let user fill in the budget information. System will stop user from submitting the
incomplete form and ask user to refill it again. It continues to loop until a complete form is
submitted. The complete form submission will be saved as a new budget in the database. The
budget can be deleted by swiping left to delete. Then, a confirmation dialog will pop out to
double confirm with the user on the deletion action. If user select “Yes”, the selected goal will

be deleted, and then the budget list will be updated. If user select “cancel”, system will cancel
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the action. User is able to filter transactions by week, month and year. The system will update

the list based on user selection. Lastly, it will show the filtered budget list in the layout.

e Report Activity

Y

Report Activity

w

¥

Category Report

Y
Sy

Pie Chart

User clicks any items
category
R —

Show Monthly report

Y
S

System expand the
category and show
subcategory

Show Yearly Report

} S

data data

[System retrieve munth] System retrieve Yearly

h 4
Show in Pie Chart ";@—
Figure 3.1.6 Report Activity Diagram

User can perform two actions which are view report in a pie chart or view it in a category report.
When user wants to view the pie chart, user can select to view in a monthly or yearly basis.
The system will retrieve the data according to user selection. The data will then be gathered
and formed in a pie chart form to display in the layout. If user selects a category report, an
overview report that includes the total amount spent, total amount earned, and net balance will

show in a list form. When user clicks on any category from the report, system will show the
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past transaction that is categories under the particular subcategory. Lastly, the system will show
on the layout.

e Chatbot Activity

|

System sends greeting
message to user

A 4

system sends a list of
services with
numbering

Y

User enter a number

and send
No input
show Error message
"Query is needed”

No system send " | don't
Sy_rstern ﬁn_d keyword yunderstam:l your
in Question Bank question to user”

input
detected
Y

Yes
A 4

system reply user with
found pre-set sentence

Display message in

chat layout

Figure 3.1.7Chatbot Activity
Come to the Chatbot Activity, user will welcome by a greeting message from system, followed

by a number of question selections for user. After user inputs a number, system will check if
the user clicks send button without input or not. If user sends without inputs, an error message
will show and remind user to key in input before sending a message. Else if the user sends
input, system will reply to user with a predefined sentence when keyword found in Question

bank. If no keyword is found, system will send “I don’t understand your question” to user.
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CHAPTER 4: SYSTEM DESIGN

4.1. System Block Diagram
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Figure 4.1 System Block Diagram

¥—Retrieve match sentence™—

Visual Paradigm Online Free Edifion

Figure 4.1 shows the system block diagram of the proposed system. Firstly, the user

needs to log in or register an account before entering the application. After that, user will be

guided to the main page of the application. This application contains FOUR modules which

are the transaction module, report module, budget module and chatbot module. Therefore, user

is provided with four activities to choose. For Transaction Module, there are four actions that

can be taken by the user, which are add transaction, edit transaction, delete transaction and
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filter transaction. All the actions will be stored and updated in the first database, Transaction

database. The data will be retrieved back from firebase and shown in the user interface.

For Report Module, there are two actions that can be taken by the user, which are Pie
Chart Report and Category Report. Report Module will request to access the Transaction
Database and fetch the match dataset back to the module to form a visualize graph and show it
on the interface. Both types of reports will go the same flow for retrieving and transforming

data and show in on the interface.

For Budget Module, there are three actions that can be taken by the user, which are set budget,
delete budget and filter budget. All the actions will save to the second database, Budget
Database. At the same time, the set budget activity will request to access the Transaction
Database and fetch the match transaction records based on category. The records will be
retrieved back to the budget module to indicate the progress bar ongoing value and show on
the interface. For filter budget, it only needs to access the budget database and retrieve the

matched records and show them on the interface.

For Chat Module, only one action can be taken by the user, which is asking the questions. The
whole sentences sent will match with the Question bank to find match keywords. The question
bank will retrieve the match sentence to the sender and show it on the interface. The push

notification will be push to the interface from the cloud.
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4.2 System Flowchart Diagram

.
Dashboard
Page

Figure4.2 System Flowchart Diagram

Figure 4.2 shows the System Flowchart diagram for this proposed system. The system
flow starts with an animated splash screen. It will come to the Login screen where user needs
to enter a password and email to log in to the account. Firebase Authentication will check
whether the user is an existing user. If the user is a new user, user needs to register an account.
Meanwhile, if the user is an existing user but they forget their password, they are required to
reset the password with email. If the user is an existing user and under the condition where the
credential details match with the user records in Firebase Authentication, only then they will
successfully login into the dashboard page. Else, they will need to re-login again with the
correct email and password. After login to the account, user is welcomed by the dashboard

page. There are four activities selection under the bottom navigation bar. If user is being
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detected by the system where the last login expired 2 days, the system will send a push

notification to the user’s device to alert them log in to the application.
Transaction Activity Flow:

If the user selects transaction activity from the bottom navigation bar, user can perform
add/edit/delete/filter transactions. If user wants to add a transaction, the transaction details will
be stored in the first database, the Transaction database and display the added transactions to
the interface. If user wants to edit a transaction, the updated information will be stored and
replaced with the original information that was stored in the transaction firebase previously.
The updated transaction will be retrieved from the transaction database and displayed on the
interface. If user wants to delete the transaction, the selected row of the transaction will be
deleted from the transaction database and the deleted transaction will not show in the interface.
If user wants to filter the transaction, user needs to pick a date from the calendar picker. The
matching records from firebase will fetch back to the interface.

Report Activity Flow:

If user selects report activity from the bottom navigation bar, user can either view report in pie
chart form or report by category form. If user wants to view the report in pie chart form, user
can filter the report by month or year. The matching transaction will be retrieved from the
transaction database and shown in the form of a Pie Chart. If user wants to view the report by
category, the matching transaction will be retrieved from the transaction database and shown

row by row.
Budget Activity Flow:

If user selects budget activity from the bottom navigation bar, user will set the budget by filling
in the budget amount together with the wanted category. The budget set will be saved in the
second database, Budget Database. At the same time, system will access to the transaction
database and retrieved back all the matched transactions and check if the total amount spent
exceed the budget set amount or not. The progress bar will show in yellow colour once the user
has started to spend on that particular category. Meanwhile, the progress bar will show in red
colour when the budget is exceeded. A reminder dialog will pop, if user clicked “Noted” button,

the dialog message will disappear which indicates that the user is alert to the budget exceeding
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message. If the specific category amount spent has not yet exceeded the budget amount set, no

action will be taken by the system until it hit the budget set.
Chatbot Activity Flow:

If user selects Chatbot activity from the bottom navigation bar, the system will bring user to
the dialog interface. Chatbot will auto send the greeting message first that set by default. After
that, user needs to type a question in the textbox and send the message. The system will detect
the matching keyword from the question bank. If the keyword was found from the question
bank, the pre-set answer will reply to the user. If no keyword was found from the sender’s

message, the system will reply “I do not understand your question” to the user.
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4.3 System Components Specifications
e Report Activity Class Diagram

Figure4.3 Report Activity Class Diagram
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The diagram above is the class diagram for the Report Activity. The class and method used
in the program are as below:

Fragment:

Expense Fragment

A sub-activity is used to display
transactions under the expense category
on a page.

Income Fragment

A sub-activity is used to display
transactions under the income category on
a page

Interface:

ExpandView Interface

Call onlickListener method when the view
(component) is clicked.

Adapter:

CategoryRecycler Adapter

Act as a bridge between transaction stored
model class and Second Fragment.

Transaction Adapter

Act as a bridge between transaction stored
model class and Calendar menu class.

Model:

Transaction Stored

A class that holds transaction data.

Class activity:

CalendarMenu

Perform onCreate() method

AddTransaction Perform onCreate() method
Categories Perform onCreate() method
AddBudget Perform onCreate() method
ExpandClick Perform onCreate() method
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. Budget Activity Class Diagram

adapter

adapter -

Figured.4 Budget Activity Class Diagram
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The diagram above is the class diagram for Budget Activity. The class and method used in

the program are as below:

= Fragment:

Budget Income Fragment

A sub-activity is used to display the
budget under the income category on a
page.

Budget Expense Fragment

A sub-activity is used to display the
budget under the expense category on a
page.

= Adapter:

IncomeL.ist Adapter

Act as a bridge between IncomeDatabase
model class and Budget Income Fragment.

ExpenseList Adapter

Act as a bridge between ExpenseDatabase
model class and Budget Expense

Fragment.

=  Model:
ExpenseDatabase A class that holds the budget data for
expense.
IncomeDatabase A class that holds budget data for income

= Class activity:

| BudgetList

| Perform onCreate() method
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e Transaction Activity Class Diagram

bottamMavigationFragment

Figured.5 Transaction Activity Class Diagram
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The diagram above is the class diagram for Transaction Activity. The class and method used
in the program as below:

= Fragment:

First Fragment A sub-activity is used to display the
budget under the income category on a
page.

Second Fragment A sub-activity is used to display the
budget under the expense category on a
page.

= Adapter:

Fragment Adapter Act as a bridge between Summary report
class activity and First and Second
Fragment.

CategoryRecycler Adapter Act as a bridge between Transaction
Stored model class and CategoryExpand
class activity.

=  Model:
PieEntries A class that holds pie chart data.
Transaction Stored A class that holds transaction data.

= Class activity:

CategoryExpand Perform onCreate() method

Summary Report Perform onCreate() method
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e Chatbot Activity Class Diagram

bottomMavigationFragment

Figured.6 Chatbot Activity Class Diagram
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The diagram above is the class diagram for Chabot Activity. The class and method used in
the program are as below:

= Adapter:
ChatAdapter Act as a bridge between Message model
class and MainActivity class.
=  Model:
Message A class that holds message data.

= Class activity:

| MainActivity | Perform onCreate() method
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4.4 System Components Interaction Operations
e Splash Screen /Login / Register Page

Android Emulator - 5.1_WVGA_AP|_22:5554

Android Emulator - 5.1_WVGA_API_22:5554 Android Emulator - 5.1_WVGA_API_22:5554

Money Saver

Register

I
CEI

Forget Password?

HoGIN REGISTER

Donit have an account? Sign Up

Already have an account? Sign In

Figure 4.4.1 Splash Screen Figure 4.4.2 User Login Figure 4.4.3 New User Register

When the application started, user login screen will come after the splash screen. For existing
user, user requires to enter the email and password as in Figure 4.4.2 while new user needs to
register an account first as in Figure 4.4.3. If they forget the password, they can click the forget
password under the password textbox to reset their password.
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e Reset Password Page

Android Emulator - 5.1_WVGA_AP|_22:5554 p—
< m =2

Reset your password for
project-82938911310 3 /inbox

noreply 9 Aug

D o

J / Hello,

Follow this link to reset your project-
82938911310 password for your
mahpeitong@gmail.com account.

. action?mode=
Email : :

If you didn’t ask to reset your password, you can
ignore this email.

Thanks,

Your project-82938911310 team

Figure 4.4.4 Reset Password Figure 4.4.5 Reset Link

Once the user click forgets password, user needs to type the email. Only emails that are already
registers and user will be directed to Figure 4.4.4 Reset password page to let user enter their
registered email account. A reset link will be sent to the user’s Gmail account. Users are able
to reset the password by clicking the link as in Figure 4.1.5. After user reset the password, they
will be directed back to the login screen to enter an email and reset password to login into their

account.
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e Above Page

Welcome to Money Saver

Manage your budget by tracking your spending.

Aug 24 Expense: Education
2021

Set goal to gain control of your financing status.

Figure 4.4.8 About page 3

Transactions

Easy to keep track of incoming and outcoming
transactions.

Figure 4.4.7 About page 2

RM1120

To obtain quick analysis of data by leveraging
financial data in real-time, with a comprehensive
overview of financial information.

Figure 4.4.9 About page 4
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Chatbot

Offer consistent 24/7 customer support 1o assist
user

Figure 4.4.10 About page 5

These 5 about pages are designed to give an overview feature of the application to users.
Users may have a better understanding on the application especially for the new users.
Therefore, when new user has registered an account, system will direct user to this activity
to brief user on the basic features in this application before going to the main activity of

the application.
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e Add Transaction Page

Android Emulator - 5.1_WVGA_AP|_23:5554 Android Emulator - 5.1_WVGA_API_23:5554 Android Emulator - 5.1_WVGA_API_23:5554
< Add Transactions < Add Transactions
Income Expense Bal 2 — —
RMO RMO RMO (RM 0 +') (RM 10 +')
(21 Food ) (51 Food )
( E MNote ) )
( (5 Apr20,2022 ) j
E- ih T E
Transaction f ok [ t )| 1 -
Figure 4.4.11 Homepage Figure 4.4.12 Add Transaction Figure 4.14.13 Calculator

Figure 4.4.11 shows the homepage of the application. When users click the add button located
at the centre of the bottom navigation bar. User will be directed to Add Transaction page and
information need to be filled up before they are able to save the transaction. There are two ways
of inserting the amount. For example, in figure 4.4.12 and figure 4..13, user is able to key in
the amount directly; user is also able to press the calculator to perform the calculation and click
ok button.
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Android Emulator - 5.1_WVGA_API_23:5554 Android Emulator - 5.1_WVGA_API|_23:5554 Android Emulater - 5.1_WVGA_API_23:5554
e - 2:2 e
Expenses ~ l Expenses Income ~
Income
A ® o @ a ® ) @ & i o @
Food Transportation Bill Shopping Food Transportation Bill Shopping Salary nvestment Dividend Saving
0 . J (4] » 2 i +
Travel Entertainment Health Tax Traval Enbartainment Health Tax Sales Award Add
& U © & 8 0 ° x
ST Fhone Baby = Education Phone Baby Pet
+ +
Figure 4.4.14 Expenses category Figure 4.4.15 l;lavngate to income Figure 4.4.16 Income Category
category

After inserting the amount, user needs to select a category of expenses as Figure 4.4.14. This
is a list of expenses categories that user can select. User can go to Income category by clicking

the spinner on the toolbar as figure 4.4.15. Income category will show in figure 4.4.16.
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Android Emulator - 5.1_WVGA_API|_23:5534 Android Emulator - 5.1_WVGA_API_23:55534 Android Emulator - 5.1_WVGA_API_23:55354

< Add Transactions

RM 48.0 == Income Expense Bal
o ( ) RMO 48.0 -48.0
Thu, Apr 21 (=Y oo )
Apr 21,2022 Expense
April 2022 (E Med ) 21 :—;:t:d 48.0
(E Apr 21, 2022 )
Transaction added
E ih !’ E
Figure 4.4.17 Date picker Figure 4.4.18 Fill in full details Figure 4.4.19 Add Transaction
successfully

G2 httpsi/ffinancialapp-with-aichatbot-default-rido.firebaseio.com

A Your security rules are defined as public, so anyone can steal, modify, or delete data in your database
NTIPS://TINENC1EL1aPP-W1TN-21CNaTOoT-08TaULT-rTaD. TIre0aselo. com/
l AddTranzactions
I_ A2EMF76BYhVKZNDmUCBiF SweanF3
l -HB6PTqbVdO_zhHYw2Ud
amount: 48
budgetSet_m: "Apr 20227
budgetSet_y: "2022"
icon: 2131230902
key: -MO6PTqbvdQ_zhHYw2ud"
selected: "Expense”
tecategory: "Food”

tdate: "Apr 21, 2022"

tdesc: "Med"

¥ Database location: United Statss (us-centrall)

Figure 4.4.20 Firebase

After selecting the expenses category, user will need to select a date from the date picker as
figure 4.4.17. After filling in all the full details as figure 4.4.18, user click the save button and
the transaction will show on the homepage and the total income, expense amount and net
balance will be updated in the dashboard as figure 4.4.19. The record will be added to the
firebase as Figure 4.4.20.
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Android Emulator - 5.1_WVGA_API_23:3554 I Android Emulator - 3.1_WVGA_API_23:3354 I Android Emulator - 5.1_WVGA_API_23:5554

< Edit Transactions

Income Expense Bal (RM Sdo ;= Income Expense Bal
RMO 48.0 -48.0 RMO 50.0 -50.0
.‘. Food )
Apr 21,2022 Expense Apr 20, 2022 Expense
-1 Food 480 (E KEC ) | -1 Food -50.0
et Mcd ' — KFC
(E Apr 20,2022 )

UPDATE

Transaction added

o E III, 0 !’ E

Figure 4.4.21 Expand transaction Figure 4.4.22 update details Figure 4.4.'..23 Updated.'ll'ransac:[i.on
successfully

Chatbot

G2 httpsy/financialapp-with-aichatbot-default-rtdo firebaseio.com

A Your security rules are defined as public, so anyone can steal, modify, or delete data in your database
NTIPS://TLNGNClE3L3PP-W1TN-821CNETD0OT-A€TAULT-ITTAD.T1MrEDase10.comy/
L AddTransactions
.I. A26MF7EBYhVK2ZNDmUcBiFSw6a0F3
L -MBEPTqbVd0_zhHYw2Ud
amount: 50 | @
budgetSet_m: "Apr 20227
budgetSat_y: "2022"
icon: 2131230902
key: -MO6PTqbVdQ_zhHYwzud"
selscted: "Expense”
tcategory: "Food”

tdate: "Apr 21, 2022"

tdesc: "KFC™

Figure 4.4.24 updated Firebase

When user click the food transaction as figure 4.4.21, user needs to update the details and click
the update button. The updated transaction will be show on the page as figure 4.4.23. The

firebase will also be updated at the same time as figure 4.4.24.
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Android Emulator - 5.1_WVGA_AP|_23:5554 | Android Emulator - 3.1_WVGA_API_23:3554
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® . 200

- -NBELSEWDDZdREGZEKAL
zmount: 20
sudgetSet_m: "May 2022"
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icon: 2131230907
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zelected: "Expense”

Deleted | tcategory: "Tax”
I= ||I c!; E tdzr=:"Mav 4. 2022"
Tomacton . Figure 4.4.29 Deleted Firebase

Figure 4.4. 28 Updated List

When user clicks the transportation transaction as figure 4.4.25, user needs to click the delete
button as figure 4.4.26. A confirmation dialog box will pop out as figure 4.4.27 to get double
confirmation from the user before performing the delete action. If user click delete, an updated
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list will show as figure 4.4.28. The firebase will be updated to only two transactions left as

Figure 4.4.29.

Android Emulator - 5.1_WVGA_API_23:5554

Income Expense
RMO 270.0
Apr 21,2022

Food
KFC

Iy

May 4, 2022
Transportation

Taxi

May 4, 2022

Tax
road tax

E e

Transaction

Figure 4.4.30 Transaction list

Expense

-50.0

Expense

-200.0

Expense

-20.0

Android Emulator - 5.1_WWVGA_AP|_23:5554

Figure 4.4.31 Select a date

Android Emulator - 5.1_WVGA_API_23:5554

Income Expense Bal
RMO 270.0 -270.0
May 4, 2022 Expense
Transportation
B -200.0
Taxi
May 4, 2022 Expense

‘ I::H;!x -20.0

E ||I°°!’ E

Transaction R

Figure 4.4.32 Filtered list

Chatbot

When user clicks the date from the toolbar as figure 4.4.30, a date picker will show as figure

4.4.31. For example, user selects May 4, 2022. An updated transaction list with the date May
4, 2022 will show in figure 4.4.32.
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Android Emulator - 5.1_WWVGA_API_23:3554
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Figure 4.4.33 Budget Home page
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Figure 4.4.35 Expense category
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Figure 4.4.34 period selection
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Figure 4.4.36 Income category
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User needs to click the add button in the toolbar as figure 4.4.33 to add a budget. A dialog

window will pop out as figure 4.4.34 where user is able to select the category of the expenses,

amount set and the budget period on a weekly or monthly or annually basis. There are two

categories under the first spinner. When user selects Expense from the parent spinner, a list of

expenses selection categories will show at the child spinner as Figure 4.4.35. When user selects

Income from the parent spinner, a list of the income selection categories will show at the child

spinner as Figure 4.4.36.

Android Emulator - 5.1_WVGA_AP|_23:5554
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Figure 4.4.37 New Income budget
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Figure 4.4.40 Expense Budget Firebase
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Figure 4.4.39 Show progress bar
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There are two fragments on the budget page which are Income fragment and Expense fragment.
When Income budget has been added, it will show in the Income Fragment while Expense
budget will show in the expense fragment. For example, user adds the budget as Figure 4.4.37.
The budget will be added to the Income Fragment since salary is under the income category.
As you can see in Figure 4.4.38, the progress bar shows zero but after we added a new income
transaction. But in figure 4.4.39, the progress bar started to run and show in yellow colour
which is used to indicate how much is left for that budget. At the same time, this budget will

be stored in the firebase as figure 4.4.40.
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Android Emulator - 5.1_WWVGA_API_23:5554
Android Emulator - 5.1_WVGA_API_23:5554
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Figure 4.4.43 Firebase

For example, if user wants to create a new budget for food. The budget will display and add
into the expense fragment since food is under expense categories. Besides, it will add the new
budget into the database in figure 4.4.43. When the amount spent hit the limit set in budget, It
will pop out a warning dialog box to remind user that they have already exceed their spending
as in figure 4.4.41. When user click ok, user is able to see the food category where the progress
bar is in red line because spending already exceed budget of RM200 in figure 4.4.42.
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Android Emulator - 53.1_WVGA_API_23:5554 Android Emulator - 5.1_WVGA_API_23:5554
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— 1000 /1000

Reminder
Confirm to delete?
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D)

Figure 4.4.43 Budget setting Figure 4.4.44 Delete Budget Figure 4.4.45 Confirmation deletion

User can filter the budget in weekly, monthly or annually. The filtered list will be show on the page after
user selection. Besides, user is able to delete the budget by swiping to the left as figure 4.4.44. A
confirmation delete box will pop out and show to the user. If user clicks delete, the selected budget will

be deleted from screen and also firebase.
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Android Emulator - 5.1_WVYGA_AP|_23:5554
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Figure 4.4.46 Report Graph
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Figure 4.4.47 Chatbot

When user selects the report under the bottom navigation bar, the system will lead user to the

screen as figure 4.4.46. Under the report activity, there are two types of reports that can be

selected by user which are pie chart and summary report. The Pie Chart report shows expenses

by category with different colour indications. User is able to filter the pie chart on a monthly

and yearly basis by clicking the spinner on top. To improve the convenience, a net balance,

amount of total income and amount of expense are shown at the top to give user know the

balance.
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Figure 4.4.48 Report Graph

Another type of report is the summary report in category. As you can see figure 4.4.48, a list
of expense categories with total sum amount, a list of Income with total sum amount and net
earnings. User can click and expand one of the categories like food category. A expanded
screen will show to the user. All the food transactions will show out and let user have a view
of them as figure 4.4.49. The user able to filter the report in a monthly or yearly basis by

selection the spinner.
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_ Android Emulator - 5.1_WWVGA_API_23:3554

@ Hi, I'm Peitong, Your Support Bot !
Let me know how can | assist you ?

@ Hi, I'm Peitong, Your Support Bot | @ 1. Check Balance
Let me know how can | assist you ? 2. Check Expenses
3. Check Income
4. Account lssues
@ 1. Check Balance |
2. Check Expenses
3. Check Income
4. Account Issues | @ Would you like to check for
I 2.1 Current Expenses
2.2 All Expenses

2.3 Expenses in catagory

Your this month expenses is RM 544.0

Your overall expenses is RM 2544.0

Your food expenses is RM 200.0

You did not spend on travel for this month.

@ Which category would you like to check 7

>
E v H E . ®» B
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Figure 4.4.50 Chatbot : i
igure albo Figure 4.4.51 Chatbot Replies

When user clicks the chatbot button from the bottom navigation bar, a chatbot dialog will
show in figure 4.1.50 where chatbot will start the conversation by greeting message. User can
start to chat with Chatbot by typing the number they wish to ask in the textbox. The chatbot
will reply automatically within second to the users as Figure 4.4.51.
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Android Emulator - 5.1_WVGA_API|_23:5554
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As you can see in figure 4.1.52, it shows a notification reminder to ask user to log in to the app
when system detects user has not been login to the app for about two days. Thus, user can click
the notification, and the system will direct user to the app to perform login. This reminder is
trigger by the Firebase Cloud Messaging, no database will be used for this notification feature.
Figure 4.1.53 shows the configuration setting of the notification such as the schedule and a

analyzes graph about the times of signal sent , received and clicked.
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CHAPTER 5: SYSTEM IMPLEMENTATION

5.1 System Methodology

In this proposed project, the methodology that will be used is Prototyping Model. The

software will undergo two activities which are prototype development and iterative

development. This methodology ensures that the customer is always working with the system

and providing feedback to the system developers. Feedbacks from clients help the developers

to make the necessary changes in a timely manner via a prototype, and the prototype is created

again for further feedback until the requirement hit the baseline. It can quickly be developed to

show the visual design of the requirement and get better software development solutions from

customer reviews.

Requirements
gathering

Quick design

Refine requirements
incorporating
customer suggestions

Build prototype

\

Customer evaluation
of prototype

Customer

Design

Acceptance by

Maintenance

A
I
|
I
|
I
I

Prototype

development
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|
|
|
|
:
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|
|
|
|
|
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development

1
|
|
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|
|
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Figure 5.1.7 Prototype Model Phase

Source: (Tutorial And Example 2020)
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Prototype Development

In this phase, prototype development will start with an initial requirement gathering for
the system because it is important to know about the user expectation from the system. After
that, we will use CASE tools to design how the user interface looks and a set of plans will be
created like time estimate to complete the system, budget constraints, and technical feasibility
of the actual implementation. A quick design will be created based on the user requirement
which will show a brief overview of the system to the user. A developed prototype will be sent
to the customer for the initial evaluation. Based on the customer feedback, the comment and
suggestions will be recorded and sent to the developer to let them better discover the pro and
cons of the current working model. Therefore, the developer always refines the requirement
according to user s’ feedback until the acceptable outcome is achieved. The final system is
developed on the basis of the approved final prototype, otherwise, this phase will only end

when all the requirements specified by the user are fulfilled.

Iterative Development

Iterative Development is more like a cyclical process that separates into a few repeated
stages. During the initial planning stage, it is used to map out hardware and software
requirements as preparation for other stages to follow. The second stage is an analysis to
determine the database models that will be taken place after all requirements are determined.
Only when this step is done, programmer will only proceed to the next step which is the
implementation and coding process. All planning, specifying and design documentation at this
stage will be encoded as the first version of the software and implemented in the project. When
this current build iteration has been encoded and implemented, the next step is to proceed with

a set of test procedures to identify and localize potential bugs or issues that have occurred.

Finally, a user acceptance test is necessary to determine whether the systems meet the
user requirements or not. After the testing phase, the team will review the project status to
determine where it needs to be and what should change. It returned to the planning stage and
development stage to repeat itself over again based on any evaluation feedback. If the user is
satisfied and has no problem with the application, then it is ready to implement and release to
the user, but developers still have to do maintenance work to make changes to the application

to support its operational effectiveness.
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5.2 Project Timeline

. Period
Activity

W1l | w2 |W3| W4 | WS | W6 |W7|W8|W9 | W10 | Wil | W12 | W13 | W14

1:INTRODUCTION

Background

Information

Project introduction

Motivation and

Problem Statement

Project Scope

Project Objectives

Contribution

Report Organization

2:LITERATURE
REVIEW

Review of the

technologies

Fact Finding

Compare Existing
Systems

3: SYSTEM
METHODOLOGY

System Design

Diagram

Design prototype

4: SYSTEM DESIGN

System Block

Diagram

System  Components
Specifications

System  Components
Interaction Operations
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5: SYSTEM
IMPLEMENTATIO

N

6: SYSTEM
EVALUATION

System testing

7: CONCLUSION

Finalise FYP 2 Report

FYP2 Report

Submission

FYP 1 Demonstration
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5.3 Review of the Technologies

5.3.1 Hardware Platform

Hardware Specification Description
Computer Processor Intel® Core™ i5-8250U CPU | Computer speed of
@ 1.60GHz 1.80GHz performance
RAM 8.00 GB A platform for application to

stored data processed

Graphic Card 32-bits colour To render the graphic and Ul

Input Device Mouse, Keyboard To input data.

Table 5.3.1 Hardware Requirements

The Hardware requirements for this proposed system are computer processor, RAM, graphic
card and input device. The computer processor is Intel® Core™ i5-8250U CPU @ 1.60GHz
1.80GHz processor and memory will be 8 GB to store data. Additionally, the computer used is
32-bits colour graphic card to render the graphic and display Ul. Lastly, a mouse and keyboard

will be used to control the input data.

5.3.2 Software Platform

Software Purpose
Android Studio Framework to develop the system
Notepad++ Used for file input.
Firebase Connect to the server database to store data
Google Chrome A browser to run local host and search for information

Table 5.3.2 Software Requirements

Four software are used to develop the proposed application. The main development platform
is Android Studio, where | code the program. The application is connected to Firebase to access
different services like Realtime database firebase, cloud messaging for push notifications and

firebase authentication for a user account. Notepad is also used to run the file input, meanwhile,
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Google chrome is used to assist my development process like browsing information for

debugging and so and so on.

5.3.3 OS / Database
Specification Description
Operating System | Window 11 Use to run application
software.
Database Realtime Database Firebase Used to store user data

Table 5.3.3 OS / Database Requirements

The Window 11 operating system will be used to develop the proposed system. Google
Firebase will be used to store all the data of the user. Google Firebase is an open-source, multi-

threaded, and easy-to-use database with free licenses.

5.3.4 Programming Language

The proposed system heavy relies on Android Java Programming Language. This proposed
application required knowledge and skills in using Java as a basic language which is supported
by Android as the main programming language. We need to know some of the Java concepts
such as inheritance, usage of superclass and subclass, abstract, method overriding, interface,

and constructor to apply throughout the development of the application.

Besides, I required knowledge of Extensible Markup Language (XML) to code the interface
layout for each of the designs in the proposed application. We need to know which situation
should use which type of layouts such as Relative Layout, Constraint Layout, Linear Layout

and other specified terms to call a button, Text View and so on.
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5.3 Technologies and Tools Involved

e Android SDK

Android SDK is a development tool used to develop android applications that provide all the
necessary developers including libraries tools for android in Windows. It comprises all the
tools to code the programs from scratch and testing. It provides a smooth flow of the
development process developing and debugging, through to packaging. Android SDK comes
bundled with Android Studio, Google's official integrated development environment (IDE) for
the Android operating system. Thus, this Android SDK is vital to be used.

e Android Emulator

Android Emulator is a QEMU-based device-emulation tool that simulates Android devices on
your computer, so we can test applications on different devices and Android API levels,
without needing to have physical devices for each. The Android emulator provides almost all
of the capabilities of a real Android device. Often it is faster and easier to test your app with an
emulator instead of using a physical device.

e Firebase

Firebase is a backend service under Google mobile application development platform. I used
the Firebase Realtime Database to store the data of my application and synced between users
in real-time. The Firebase Realtime Database is a cloud-hosted NoSQL database that lets us
store and sync data between your users in real-time which remain available when my app goes
offline. It is a free tool that is best suited for a student to use like me. The reason why | use
Firebase rather than SQL.te is that firebase stores data on the cloud and sync in real-time, while
SQL.ite is stored locally on the device. Firebase does not have to worry about the wring code

of the SELECT and queries because Firebase does it all for you.
e |IBM Watson Assistant API

IBM Watson Assistant API is an artificial Intelligence virtual agent that understands questions
by learning. It provides fast, consistent and accurate answers across any messaging platform
by adding the API under the dependencies of Gradle build of Module in Android Studio. |
registered an IBM Cloud Lite account which is free of charge for a temporary 1-month period.
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e MP AndroidChart API

MP AndroidChart API is a powerful chart and graph view library which support various type
of chart. It works on Android API 8 and above. It is easy to use, all | need to do is add the API
under the dependencies of Gradle build of Module in Android Studio.
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5.4 Summary of Technology Review

In summary, both sides of software and hardware technologies are used to develop this
proposed system. The main development platform is Android Studio which includes android
libraries that include everything needed to build an app. Additionally, Android Emulator and
Android SDK are integrated with the Android Studio which is vital to be used to develop the
proposed system. A proper checking in terms of compatibility and system requirements is
performed. The system requirements for Android Studio installation are the minimum Window
8 operating system and a minimum 8GB RAM for IDE + Android SDK +Android Emulator.
My laptop fulfils the minimum requirement to download and install the Android Studio
software. Besides, A free account on Google Firebase has been registered. Firebase is a free
database platform that syncs data in real-time, and it provides various types of services. Besides,
two APIs have implemented into my application which is IBM Watson API to support new
added chatbot features and MP AndroidChart API to support pie chart view of my application.
These two APIS will Gradle project module in Android Studio. Basically, the developer needs
to be familiar with two programming language which is Android Java Programming Language
and Extensible Markup Language. Android Java Programming Language is for program coding

while XML language is for the front-end part.
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5.5 Project Implementation Issues and Challenges

| think the most challenging part during the development of Personal Finance
Management Mobile application with chatbots is the implementation of Chatbot. At first, I am
not able to register an account under the IBM cloud due to being unable to add credit cards. |
wasted a week getting help from the IBM Watson customer service support and waiting for
their reply on how to deal with the issue. Besides, it Is hard to integrate into the mobile
application due to the failure of checkDuplicateClass when running the emulator on Android
Studio. It shows that 100 rows of code are having these issues. But when | remove the IBM
Watson API from the dependencies, it works fine. Thus, | have tried out all the ways like
deleting the dependencies or excluding other dependencies to solve the issues, but no way is
working until I seek help from IBM Watson customer service support centre again because the

error happened with their given API. Finally, they can help me solve the issue.

Another technical challenge that | faced was the android studio helping me to auto-
update to a new version without my permission. When | run the android emulator, all the
libraries and dependencies are not compatible with the new version of android studio. | wasted
a long time to re-find all the compatible version dependencies for more than 20 different
sources of dependencies and trying one by one to find out which version is the best fit with my

latest version of android studio.

Additionally, one of the challenges | faced when developing this application is
installation failure. Sometimes when I run the APK with the virtual mobile devices, the error
pops out saying that the APK is not able to install on the virtual mobile devices. Therefore, |
need to restart the Android Studio and run the virtual mobile device again to resolve the issues.
It was very troublesome to restart the android studio because the time to launch the software is

around 10-15 minutes. It results in | need to waste time troubleshooting this problem
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CHAPTER 6: SYSTEM EVALUATION AND DISCUSSION

6.1 System Testing and Performance Metrics

The testing stage is a compulsory stage that needs to be done before an application can be
published to the market. While performance metrics are used to evaluate the system
performance from many perspectives. According to (SpringerLink 2022), it stated that
questionnaires are considered an efficient method to evaluate the user acceptance of the
application regarding usability, effectiveness, reliability and usefulness. Therefore, system
testing will be conducted by distributing a Test Questionnaire to ask users to give feedback
after testing the system. From the obtaining feedbacks, I will gather the result to determine the
user satisfaction level with my proposed system and parts that having technical problems. The
questionnaire will be created by google form. A download link for APK will be attached to the

questionnaire to allow respondents to install and try the application.
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6.2 Testing Result
e Demographic Information

Demographic Information

Gender I8 copy

20 responses

® Vae

@ Female
Age |D Copy
20 responses

® below 13

CRER-

®z5-40

@ Above 40 years ald

What is your Occupation? |D Copy

20 responses

]

Account Freeancer HR recruiter Sales executives Student
Adrninistrator Full ime worker Housewfe Student student
Figure 6.2.1

Figure 6.2.1 shows the respondents' age distribution and gender distribution. Most of the
respondents belong to this 18-25 age group and most of them are students which are 65%.
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6.2.1 General Question

General Question

What are the methods you used for budgeting and planning 7 |_[:| Copy

20 responses

® Cucel spreadshest

@ MoteSook

O Ledger

@ Flanning and Budgeting App

Have you ever experienced any planning and budgeting applications before? |E| Copy

20 responses

@ ves, Pm siill using it now.
@ Mo, | never heard of it.

Figure 6.2.1.1

This section is to collect the general understanding and the thought of the respondents
about the budgeting app. The first question is to collect respondents’ current methods of
budgeting and planning. From figure 6.2.1.1 above, it shows that 60% of the respondents are
using planning and budgeting application which is higher than the other traditional methods
(40%)like notebook, ledger and excel spreadsheets. The majority of them are still using the
budgeting app as a tool to plan and budget.
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What motivate you want to install a Planning and Budgeting application? |D Copy

20 responses

‘Want to control spending to avaid 12 (B5%)
overspending and overdue. '

‘Want to experience onoe of this

kind of application.

It is portable and convenient

enough to plan and budget.

It is auto count which give mare

accuracy than manual calculating

Figure 6.2.1.2

Do you think a non-technical persen can comprehend this kind of application? IO copy

20 responses

@ ‘ves, | can hand on quicidy.

@ Mo, | need a technical person fo support
me.

Figure 6.2.1.3

From Figure 6.2.1.3, the top reason why respondents used the budgeting application is
wanting to avoid overspending, follow by the auto-calculation which is to ensure figure

accuracy and it is portable enough to plan and budget just with a mobile app. Besides, it shows

that the budgeting app is an easy tool to hand on quickly.
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Do you think Artificial Intelligence like Chatbot can help in financing sector like |D Copy
expense tracker application?

20 responses

“Yes, it helps to improve customer

satisfaction and needs. 13 (B5%)

‘s, it s3ves time and effort in 12 (50%)
process.
Mo, itis too complicated to use
and understand.
Mo, | feal insecure to uss this
kind of high-tech apolication.

1] 5 10 15

Figure 6.2.1.4

This question is to collect the attitude of our respondents towards the Chatbot. From
figure 6.2.1.4, we observed that our respondents have more positive feelings than negative
feelings about implementing a chatbot in the budgeting application. The majority of the
respondents agree that it helps to improve satisfaction and save time in process. It shows that
they are confident in chatbot.

6.2.2 User Interface Design Feedback

User Interface Design Feedback

Do you think the color match well together in the overall Ul design? |§I Copy

20 responses

20

17 (85%)

0 (0% 0 (0% 0 (0%) 3 (15%)
o
1 2 32
Figure 6.2.2.1

This section is to collect the feedback from our respondents regarding the user interface
design of this proposed application. From the figure 6.2.2.1, all the respondents agree that
the colours match well together.
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Do you think the navigation design is easy and clear to find what you want instantly? |D Copy
B “ery Poor [ Poor Mederate [l Good [ Excellent
Sign in Page Regsier Page Transaction Page Report Page
»

Do you think the navigation design is easy and clear to find what you want instantly? |D Copy
Excellent

saction Page Fepart Page Chatbot Page Budgst Pags Setting Page

1

Figure 6.2.2.2

This question is to collect respondent satisfaction level towards each interface module
of the application. From figure 6.2.2.2, we can see that all the respondents are able to find what
they want instantly according to the navigation design of the application. It shows that the

system provides clear navigation to user regarding the on-page messaging and view.
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How much would you rate for the overall interface design regarding user friendliness? |£| Copy

20 responses

20

17 (85%)

0 (0%) 0 (0%) 0 (0%) 3 (15%)

Figure 6.2.2.3

From figure 6.2.2.3, it shows that around 85% of respondents rate excellent while only
15% of the rate good to the overall interface design of the proposed application. It shows that
most of them give a good review and think it is easy to use.

Any recommendation for use to improve more regarding the layout design?

20 responses

Design very need improvement especially the orange colour.

the balance display in red color once expenses over income

Overall is good

Love cool colour design

Design can be more unisex

Overall okay, colour very attractiveness and look like easy to use and control

Mix with more color

| think it's & good design, but | would suggest try to adjust abit to make it more to unisex

Can mix maore colours

Figure 6.2.2.4

These are the recommendation we obtained from the user regarding the layout design for the
whole application. Majority of the respondents liked the design.
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6.2.3 System Requirement Feedback

System Requirement Feedback

How much do you feel about the features below meet your needs? |_[:| Copy
s Filter transactions by datz Caleulator Display balance on isualize financial graph in Sum
dashbeard Pie Chart

System Requirement Feedback

How much do you feel about the features below meet your needs? |D Copy
Summary Report in Set Budget Filter Budget Log in reminder Azzistant Chatl

catagaory

System Requirement Feedback

How much do you feel about the features below maet your needs? 10 copy

15 W Worst M Mesd improvement I Moderate [l Good M Sxcelent

bk

Add Transaction Edit Transaction Delata Transaction Track past transactions Filtea

Figure 6.2.3.1

This section is to collect respondent feedback on our system regards the user-
friendliness, and usability of the features. From figure 6.2.3.1, the grading for overall features
is good. But a minority of the respondents think that some of the features need improvements
such as filtering transactions by date, displaying balance on the dashboard and filtering budget.
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Do you think the existing features are enough for your daily basis usage? |_|:| Copy

20 responses

@ Yes, it has all the functions and
capabittes | expected to have it
@ Mo, it needs to add more features.

If you select NO, what features would you like to add the most? |_|:| Copy

10 responzes

Can use voice to add tr... Export and import data...  File transfer through s0...  Share file via Blustooth.... Synchronis....
Export and importdats  Export and import to ex... Mo Speach o text, lazytol..
Figure6.2.3.2

From the figure 6.2.3.2, 60% of the respondents think the proposed app has all the
features and capabilities expected of it while 40% of the respondents respond that the features
are not enough for daily basis usage. It shows that future enhancements are needed to improve

the proposed system.
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Did a dialog box pop out on the screen when your budget is exceeded? |D Copy

20 responses

@ ‘=5, it pop out on the budget page.
@ Mo, nothing pops out even though the
amount spent already exceeds the

budget set.

Are you able to receive the reset password link in your mailbox? |D Copy

20 responses

@ ez, | am able to receivad the emal
within seconds.

@ Mo, | amn not able to receive the email.

Figure 6.2.3.3

The above two questions are to examine the functionality of budget reminder and reset
the password via email. From the survey, it shows that 100% of respondents were able to
receive a dialog reminder to remind user when exceeded budget and, they are able to receive
the password link. This shows that there are no technical issues happening.
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Have you received the push notification on your device after your account has been |_|:| Copy
inactivated for two days?

20 responses

@ es, | received on tme to remind me to
record the expenses.

@ Mo, ltis not work.

Figure 6.2.3.4

These questions examine the functionality of log in reminder and chatbot. From the
survey, it shows that 95% of respondents were able to receive the push notification on their
device after their account was inactivated for two days. Meanwhile, only 1 respondent was not
able to receive the push notification. This shows that we need to resolve this issue.

Can you get the Chatbot to reply quickly after texting a guestion? IO copy

20 responses

@ Yes, | get reply within 2 second with
answer that | want.

@ No, | need to wait 2 while to get
rezponse.

Is the Chatbot answering your question with the answer you want 7 O copy

20 responses

@ Yes, the chatbot assist with enquiry very
e

@ Mo, the chatbot not inteligence enough.

Figure 6.2.3.5
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For chatbot testing, 100% of the respondents were able to receive the replies from
chatbot within seconds with the answer that they want. Meanwhile, only 1 person fails to get

the answer they want. This shows that we need to improve on the chatbot functions.

Do you find any difficulty when using this application? *If NO, answer with no.

20 responses

Nao

no

no.

Add more feature

Na, very user friendly

No

Not complicated, easy to use
Suitable for daily use

Mo
Figure 6.2.3.6

From figure 6.2.3.6, majority of the respondents think the proposed application is user-

friendly and not complicated to use.

How would you rate the effectiveness of the overall system? |D Copy

20 responses

15

10 11 (55%)
0 (45%)

0 {0%) 0 (0% 0 (0%)

Figure 6.2.3.7

For chatbot testing, 100% of the respondents were able to receive the replies from
chatbot within seconds. This shows that no technical issues are happening in chatbot replying.
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6.4 Objectives Evaluation

To develop a user-friendly personal finance management mobile application with

auto precise calculation.

This objective has been achieved. This project utilises an auto count algorithm to
calculate the net balance of the account. It improves the accuracy of the figure since the
net balance is calculated by the system instead of calculated manually. Referring to
Figure 6.2.1.2 (respondent’s survey), respondents agree that the budgeting app can
reduce mistakes in calculation which is more easier to perform budgeting and planning

with the auto sum up features in my proposed system.

To develop a personal finance management mobile application that is portable

enough to let user add in transaction whenever they make transaction immediately.

This objective has been achieved. The proposed project has successfully been
developed which provides enough efficiency to user because it is portable to bring along
anywhere. Referring to Figure 6.2.1.2 (respondent’s survey), respondents agree that the
budgeting app solved the problem of inconvenient accessing the mobile application.

User able to add the transactions once they spent into the application.

To develop a personal finance management mobile application with Chatbot

This objective has been achieved. The proposed project has successfully built a chatbot
with automation replies to users’ questions. As the feedback get from the test
questionnaire, refer to Figure 6.2.3.5, the result shows that the chatbot function in the

proposed system is successfully achieved and satisfied by the users.
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CHAPTER 7: CONCLUSION AND RECOMMENDATION

7.1 Conclusion

The proposed project is a personal finance management mobile application with chatbot
and the purpose of this application is to help users to keep track of their flow of cash, and
provide them better visibility into their financial status. The target user of this project is those

who are not aware of their overspending and have no idea where they have spent their money.

The core function of the application allows users to record incoming and outgoing
expenses. This application will be a computerized diary to record all the expenses where user
is able to refer the past transactions. To be more efficient in tracking back the past transaction,
user allows filtering the transaction by date. Besides, the budget feature can let users set a
budget limit to let them have control of their spending. Moreover, users are also able to look at
a visual graph for their overall spending which is more informative and useful to view all the

expenses on one page.

My proposed project combined a few features from the existing application that | have
reviewed Mint, YNAB, Bluecoins, DollarBird, Goodbudget. In order to let the application
become more unique than others, | added two new features that these five applications did not
include such as Chatbot and smart reminder. A chatbot will act as a financial assistant to assist
customer’s enquiries while the smart reminder will be a tool to remind those inactive users to
log in to their account to ensure their real spending is consistent with the in-app spending.

Customer satisfaction will be highly instructive due to the implementation of these two features.

The methodology used is Prototyping Model. This methodology ensures that the
developer can quickly get better software development solutions from customer reviews until
the requirement is baselined. The main language developed in this system is Android Java and
XML while the technology and tools such as Android SDK, Android Emulator, Firebase,
Android Studio and a few APIs are used to develop this proposed system. Besides, the timeline
is bought into use in this project to keep track of the progress. | successfully build the prototype

for this proposed application by the set due date.
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7.2 Recommendation

There are four recommendations for the application system that we were able to
conclude throughout the system testing questionnaire from figure6.2.3.2 . One of the future
enhancements of the application that can be done is to support the export and import data
feature. User is able to export a backup out of the application and keep it in the storage of the

device. It brings convenience to the user to import data into the other devices.

Besides, From the survey we gathered, some users wish to share their files via
Bluetooth and WhatsApp. Therefore, we can add this feature to the application to facilitate the
sharing process. Moreover, from the survey result, some user feels very troublesome adding
personal details one by one when registering an account. Therefore, they recommend
synchronizing the user's profile data to the application through an existing email or social
network account instead of entering all the personal information on their own. For the data
input side, a respondent recommends adding speech to text features to improve the efficiency
of the system. They think this will be much more convenient to use voice to add the transaction

instead of manual typing.

For user interface design of the application, there are a few improvements we can make
on it. Some users feel that the interface design is more to the girl's preferences. Apart from that,
one of the respondents thinks the balance that shows in the dashboard of the homepage should
be highlighted in red colour once it shows a negative value. Therefore, we will make an
adjustment to it by designing the application from a unisex perspective too and setting the font
colour to red colour once the expenses are higher than the income. We will improve the

application in future.
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APPENDIX
FYP POSTER

Personal Finance
intech utilizes Personal Financial
M ana ge men t Aia;agemtent tofarovide pFersonaI financial

analysis, personal financial health

M o b i I e Ap p I i CatiO n evaluation and be a tool to monitor and

control usage based on users’ financial

with Chatbot planning goals.

Problem Statement Objective
. In(.afficiencie.s and * ‘To develop a user-friendly
mistakes using manual personal finance management
methqd to per_form mobile application with auto
financial planning precise calculation.

¢ Difficult and inconvenient ‘To deve|op a persona| finance
using Excel to plan and management mobile
budget application that is portable and
convenient to plan and budget.
* Inadequate of Artificial
Intelligence in the existing To develop a personal finance
system management mobile
application with Chatbot

Project Scope

Record incoming and outgoing expenses
Filter transactions

Set Budget

Summarize report in visualisation graph
Chatbot finance services

Voice input recognition input

Set reminder for recording transactions
Export data to CSV

Methodologies

* Prototyping Development Model

* Develop using JAVA language with Firebase
database

¢ Timeline is bought into use in this project to
keep track of progress

® o @ ¢ o o o o

Conclusion

* The design of the application will be as simple as

possible.
¢ Additional features like Chatbot and Voice Recognition -
input will be a competitive advantage compare to other
similar apps.
¢ Free of charge application. —_ "
(FINAL YEAR PROJECT)
= Project Developer g= = Project Supervisor gg=
Mah Pei Tong Su Lee Seng
18ACB0O3609 Lecturer of UTAR
Bachelor Information System (HONOURS) Faculty of Information

Business Information System and Communication Technologies
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 1

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Discuss with supervisor about the overall system design and project planned.

2. WORK TO BE DONE

Revised and deeply go through what need to be included in the proposed system
before coding prototype.

3. PROBLEMS ENCOUNTERED

Consider deducting few proposed features because too many features have been
proposed before.

4. SELF EVALUATION OF THE PROGRESS

Sul et Dl

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 2

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Discuss with supervisor about the done features that have been done in FYP1.

2. WORK TO BE DONE

Start to write FYP2 report.

3. PROBLEMS ENCOUNTERED

Need improvement on the existing features.

4. SELF EVALUATION OF THE PROGRESS

Sulee c\)ﬂn“}

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 3

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Discuss with supervisor about the progress of the development

2. WORK TO BE DONE

Modified 25% of the existing system.

3. PROBLEMS ENCOUNTERED

Did not have a clear mindset on how to improve the existing features.

4. SELF EVALUATION OF THE PROGRESS

Sulee Pl

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 4

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Inform supervisor about my working progress on program.

2. WORK TO BE DONE

Modified 50% of the exiting features.

3. PROBLEMS ENCOUNTERED

Take long time to debug the code.

4. SELF EVALUATION OF THE PROGRESS

Sul e Pl

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 5

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Inform supervisor about my working progress on program.

2. WORK TO BE DONE

Modified 80% of the exiting features.

3. PROBLEMS ENCOUNTERED

Take long time to debug the code.

4. SELF EVALUATION OF THE PROGRESS

Sul et Pl

Supervisor’s signature Student’s signature

Bachelor of Information Systems (HONOURS) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR.
Page | 78



APPENDIX

FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 6

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Enhancement on the existing features have been completely done.

2. WORK TO BE DONE

Start to work on report and new features that will added into the system.

3. PROBLEMS ENCOUNTERED

Take long time to debug the code. Hectic week because need to prepare for other
subject’s midterm tests and quiz.

4. SELF EVALUATION OF THE PROGRESS

Sulee Dl

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 7

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Discuss with supervisor about the idea of new features that can be added in.

2. WORK TO BE DONE

Start to work on report and new features that will added into the system.

3. PROBLEMS ENCOUNTERED

Take long time to debug the code. Hectic week because need to prepare for other
subject’s midterm tests and quiz.

4. SELF EVALUATION OF THE PROGRESS

Sulee c\)ﬂn“}

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 8

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Report my ongoing progress for both report and coding part to supervisor and
discuss on the problem that | have encountered.

2. WORK TO BE DONE

Start to code the first added new feature which is Report part.

3. PROBLEMS ENCOUNTERED

Hard to find any references about the coding and design regards the report part.

4. SELF EVALUATION OF THE PROGRESS

Sulee Dl

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 9

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Report my ongoing progress for both report and coding part to supervisor and
discuss on the problem that | have encountered.

2. WORK TO BE DONE

Need to complete the report part program.

3. PROBLEMS ENCOUNTERED

Hard to find any references about the coding and design regards the report part.

4. SELF EVALUATION OF THE PROGRESS

Sulee Dl

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 10

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Complete the development of Report part of the program.

3. WORK TO BE DONE

Start to code second added new feature which is Chatbot.

3. PROBLEMS ENCOUNTERED

Hard to find any references about the coding and design regards the report part.

4. SELF EVALUATION OF THE PROGRESS

Sulee Pl

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 11

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Report my ongoing progress for both report and coding part to supervisor and
discuss on the problem that | have encountered.

2. WORK TO BE DONE

Need to code complete the Chatbot by next week. And test the whole system to
ensure it is running smoothly.

3. PROBLEMS ENCOUNTERED

Hard to find any references about the coding and design regards the report part.

4. SELF EVALUATION OF THE PROGRESS

Sulee Dl

Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Y3T3 | Study week no.: 12

Student Name & ID: Mah Pei Tong 18ACB03609

Supervisor: Mr. Su Lee Seng

Project Title: Personal Finance Management Mobile Application with Chatbot

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Inform the final progress about my overall FYP2 report and prototype.
Discuss with supervisor about the report submission and presentation.

2. WORK TO BE DONE

Finalize the report.

3. PROBLEMS ENCOUNTERED

No problems encountered when working in this part.

4. SELF EVALUATION OF THE PROGRESS

Sul e Pl

Supervisor’s signature Student’s signature
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FYP 2 SYSTEM TESTING QUESTIONNAIRE

System Testing on Personal Finance
Management Mobile Application with
Chabot

Dear Respondents,

| am undergraduate Final Year students of Bacheler of Informaticn Systems (HOMOURS)
Business Infermation System at Universiti Tunku Abdul Rahman (UTAR) Kampar Campus. |
am conducting my Final Year Project that related to the topic stated above. | kindly seek
your participation to help me to collect data for my system development and further
improvement.

| appreciate your time and effort in taking a few minutes to answer all of my guestions.
There is no risk involved in your participation in this survey. Your identity and responses will
be kept private and confidential. The completion of this study implies consent for us to
consolidate your data with others and publish the results without idemtifying any
respondents.

Instructions:
1. There will be around 26 questions in this guestionnaire.
This questionnaire consists of 4 main sections:
Section 1: Demographic Information
Section Z: General Question
Section 3: User Interface Design Feedback
Section 4: System Reguirement Feedback

2. Please read and answer ALL the guestions.
3. The LIMK to download the application will attach below.

APK Link: https://drive google.com/drive/folders/1VHIvijQadfh 1tPtYLdI3jnil DOYM-0P?
usp=sharing

If you have any enquiries is important related to this research, please do not hasitate 1o
contact me via the email address stated below:

Mah Pei Tong 1803609 mahpeitonge3@lutar.my

Your data privacy is important to us. Personal data collected will be protected in accordance
with Personal Data Protection Act 2010.

mahpeitong@gmail.com Switch account &y

* Required

Ernail *

Your email

MNext Clear form
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Demographic Information

Gender *

O Male
O Femals

Age ™

O below 18
() 18-25
() 25-40

O Above 40 years old

What is your Occupation? =

Your answer

Back Mext Clear form
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General Question

This section consists of 5 questions.

What are the methods you used for budgeting and planning ? *

O Excel spreadsheet

O MNoteBook
O Ledger

O Planning and Budgeting App

Have you ever experienced any planning and budgeting applications before? *

O Yes, I'm still using it now.

O Ma, | never heard of it.

What motivate you want to install a Planning and Budgeting application? =

D Want to control spending to avoid overspending and overdue.
|:| Want to experience once of this kind of application.
B Itis portable and convenient enough to plan and budget.

D [t is auto count which give more accuracy than manual calculating

Do you think a non-technical persen can comprehend this kind of application? *

O Yes, | can hand on guickly.

O Ma, | need a technical person to support me.

Do you think Artificial Intelligence like Chatbot can help in financing sector like
expense tracker application? *

D ¥es, it helps to improve customer satisfaction and needs.
EI ‘Yes, it saves time and effort in process.
|:| Ma, it is too complicated to use and understand.

EI Ma, | feel insecure to use this kind of high-tech application.

Back Next Clear form
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User Interface Design Feedback

This section consists of 4 questions.

Splash Screen / Login / Homepage

e W A 5 e [ T T

S P L | el R T TS

& 100N [

Unmatch O O O O O Match
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Do you think the navigation design is easy and clear to find what you want
instantly? =

Very Poor Poor Moderate Good Excellent

Sign in Page O O O O O

Reqgister Page

Transaction
Page

Report Page
Chatbot Page

Budget Page

O O O O O O
O O O O O O
O O O O O O
O O O O O O
O O O O O O

Setting Page

How much would you rate for the overall interface design regarding user
friendliness? *

Dislike O O O O O Like

Any recommendation for use to improve more regarding the layout design? *

Your answer

Back MNext Clear form
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System Requirement Feedback

This section consists of 10 questions.

How much do you feel about the features below meet your needs? *

Worst ) Need Moderate Good Excellent
improvement

Add
Transaction O O
O O O O O
Transaction
Delets
Transaction O O O O O
Track past
transactions O O O O O
Filter
transactions by O O O O O
date
Calculator O O O O O
Display
balance on O O O O O
dashboard
Visualize
financial graph O O O O O
in Pie Chart
Summary
Report in O O O O O
category
Set Budget O O O O O
Filter Budget O O O O O
Log in
reminder O O O O O
Asgsistant
Chatbot O O O O O
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Do you think the existing features are enough for your daily basis usage? *

O Yes, it has all the functions and capahilities | expected to have it.

O Mo, it needs to add more features.

If you select NO, what featuras would you like to add the most?

Your answer

Did a dialog box pop out on the screen when your budget is exceeded? *

O Yes, it pop out on the budget page.

O Mo, nothing pops out even though the amount spent already exceeds the budget set.

Are you able to receive the reset password link in your mailoox? *

O Yes, | am able to received the email within seconds.

O Ma, | am not able to receive the email.
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Have you received the push notification on your device after your account has
been inactivated for two days? *

O Yes, | received on time to remind me to record the expenses.

O Mo, It is not work.

Can you get the Chatbot to reply quickly after texting a question? *

O Yes, | get reply within a second with answer that | want.

O Ma, | need 1o wait 8 while 1o get response.

Is the Chatbot answering your guestion with the answer you want 7 *

O Yes, the chatbot assist with enguiry very well.

O Mo, the chatbot not intelligence enough.

Do you find any difficulty when using this application? *If NO, answer with no. *

Your answer

How would you rate the effectiveness of the overall system? =

1 2 3 4 3

Worse O O O O O Excellent

Back m Clear form
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