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Abstract — The paper presents a personal finance
management mobile application developed for the
Android operating system. The application is in the
process of trials and test deployment among selected
customers. It provides opportunities for managing a
personal budget, retrieval of a financial status report
for a certain period, working with expenses and
income, report generation and visualization through
charts, and barcode scanning. The methodology for
designing and implementing the developed prototype
includes pre-testing and preliminary interviews with
potential customers who need convenient and easy
access to manage their personal finances. Extensive
research has been done on the availability of similar
desktop and mobile applications. Appropriate
technologies have been selected for the implementation
of the program logic, software part and user interface.
As a result, a mobile application has been developed
that provides full integration with the web-based
personal finance management system, previously
created by the authors. The app is open to future
improvements.

Keywords — Mobile application, personal finance,
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1. Introduction

Managing personal finances is a hot topic
nowadays, and interest in it is constantly growing.
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Economic and social revolutions are gravely
changing people's lives, and both financial planning
and the ability to manage personal financial
resources are becoming increasingly important.

In today's digital world, managing activities in
various sectors of economy, including finance and
banking, is more efficient with the integration of
mobile financial services. Mobile devices are used
not only for communication in people's daily lives,
but also for work purposes in different geographical
areas and countries. Studies show that the mobile
financial service is an important means of facilitating
people's work in various economic and social sectors,
thus also contributing to the socio-economic growth
of many countries around the world [1], [2].

At present, more and more consumers need help
in managing their personal finances. This requires a
range of processes and activities to ensure financial
stability and confidence for the future. The key to
achieving financial freedom and security in
effectively managing personal finances is to properly
identify daily expenses, plan a budget, invest funds,
and build a financial strategy. A lot of people who
have difficulties managing their personal finances
need specific professional guidance. There are also a
number of software solutions available on the market
that offer a variety of functionalities for managing
personal finances. The overall productivity for users
of such software is often slower or limited due to the
lack of a simplified interface through which they can
easily and conveniently access information for quick
and accurate data entry. The importance of having a
free subscription plan to use this type of software
should not be underestimated either.

For a better visual presentation of the process of
creating a mobile application for personal finance
management, a scientific approach is applied, and the
present paper is divided into sections thus:

In the second section, recent publications of other
authors on the same or a similar topic are analyzed.
The third section describes the methodology used in
the process of the mobile application’s design and
development. Section four gives a detailed account of

the very process. In the fifth section, key
functionalities of the created application are
described, and part of the program code is

demonstrated.
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Section six summarizes the results and sheds light
on the prototype testing. In the seventh section of
discussion, both the main results of the present work
and its limitations are analyzed. Future
improvements are also suggested. The last section
outlines the conclusions this paper arrives at.

2. Related Work

There is a growing need among today's consumers
for up-to-date mobile cash management solutions.
The demand for remote financial capability is on the
rise. People living outside major population centres
and those with mobility difficulties are particularly
concerned. While traveling or vacationing abroad,
people seek quick and convenient ways to manage
their finances.

On a global scale, the trend in cash flow
management in many companies is a major
determinant of their development and market
penetration. In recent years, this process has been
carried out through steady inclusion of modern
technologies, where mobile devices belong. Research
on the impact of adopting mobile financial
management in companies and among customers
across continents suggests that, while positive, the
effect of modernization is not significant [3].
However, surveys are limited, with studies focusing
on the factors that determine the adoption and use of
mobile financial management.

In a number of areas, the process accompanying
sales management and after-sales customer service is
not entirely possible at a distance. Meanwhile, there
has gradually occurred a transition to out-of-office
work for sales teams, managers and sole traders, with
an increasing need to manage sales through the
provision of mobile devices and software resources
[4]. The role of banks, government, and regulatory
authorities in investing in research and development
of mobile financial services and mobile money
management is strengthened [5], [6], [7].

Innovations and technological changes contribute
both to the development of modern trade and the
reporting of greater profits. Over the last decade,
business organizations have been focused on making
information and mobile technologies an integral part
of their operations to account for financial stability
and better competitive advantages. With the
development of computer technologies and the
Internet, the capacity to manage personal finances is
constantly evolving, thus making software products
more integrated and accessible to the average user
[8], [9]. A possible problem with personal finance
management is that many people find it difficult to
keep track of their expenditure and income, and to
plan a budget. As a result, they often end up having
financial difficulties or debts.
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One solution to the problem is using websites [10]
(Fig. 1) or mobile applications designed to provide
detailed information on expenses, income and budget
planning opportunities in the management of
personal finances.
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Figure 1. Screen of MyLev website
3.  Methodology

The methodology used in the process of designing
and developing the mobile application is based on
research among potential customers with a detailed
analysis of similar desktop and mobile applications.
A range of programming technologies is explored

and compared to motivate the selection of
appropriate  software  for the programming
implementation.

The interviews, conversations, surveys, and

opinion polls among potential customers, as well as
their summary, are done in order to bring benefits to
users of the new application. The integration of these
surveys’ results [8], [11] is embedded in the
implementation of useful functionalities included in
the application.

The methodology includes a thorough analysis,
review and research of various existing solutions
[12], [13], [14], [15], [16]. As a result of the review,
it can be concluded that until now, there has not been
a free application in Bulgarian providing users with
tools for managing personal finances.

Table 1 compares nine English-language mobile
apps available on Google Play for the USA region
[17]. Bulgarian language is not supported by any
applications for the selected financial field [18], and
some of the best ones in the world are not available
in our country either [19].

This paper describes the process of building and
developing an effective mobile application providing
users with tools and functionalities for effective
management of their personal finances.
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Table 1. Overview of mobile apps focused on personal finance management

Free Difficulty Bank

Personal Finance Apps  Features Price trial of use Syne
Mint: This mobile application provides tools for ~ Free, with  N/A Moderately  Yes
Budget& Track Bills financial tracking of cash expenses and optional complex

account balances. It makes it possible for ~ paid

users to retrieve transactions and monthly  upgrade

/ budgets’ data. It also provides tax

information. There are options for

managing cryptocurrency and investing in

crypto assets [20].
Buxfer: This app includes tools for manually Free Yes Relatively Yes
Budget&Expense Track  entering transactions and setting budgets.  version, easy

It provides features for tracking expenses  paid plans

and working with different currencies. An

option for the user to be notified about

upcoming bill payments or exceeding a

financial limit is also available [21].
Goodbudget: This app enables the user to pre-allocate Free Yes Moderately  Yes
Budget&Finance funds (envelope budgeting), to manually version, complex

enter transactions and edit/change a paid plans

budget according to potential costs. It also

offers a tool for transferring unused funds

to a future period. An option of saving

transaction data for the last 7 years is

available, too [22].
NerdWallet: This app includes tools for extracting Free Yes Moderately  Yes
Manage Your Money transaction information on bank and complex

investment accounts. It offers options of

manually calculating a budget and

expenses according to the 50/30/20

scheme. It provides help and advice on

more optimal shopping for goods and

gives information on available credit

cards’ status [23].
EveryDollar: This application allows for adjusting or $79.99 Yes Relatively  Yes
Budget Tracker resetting a budget for a given period. /year or easy

Manual transaction tracking is available. $12.99

It gives the option of setting up savings /month

funds to avoid overspending by planning
spending in advance. Tools are
implemented to remind the user of the due
dates for a given account [24].

4
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Personal Finance Apps

Features Price

Bank
Sync

Free
trial

Difficulty
of use

Mobills:
Budget Planner

This app is used to track and control
personal cash expenses and credit card
limits. Retrieval of financial statistics by
generating graphs is enabled. Reminders
of important deadlines on a given cash
account as well as the available balance
for a set period are integrated into the
application [25].

optional
paid
upgrades

Free, with

No Relatively Yes

easy

Spendee — Budget and

Expense T

O

This app enables users to manage their Free
personal finances and bank accounts. It

contains functionalities for sharing
finances/funds and managing them with

other persons/clients as well as for

managing different currencies.

The software contains numerous security

and data privacy tools. It also offers the

option to redirect the user to a web

version/site [26].

Yes Relatively Yes

easy

Budget planner:
Expense tracker

T — |
)

This application is used to track and plan ~ Free
expenses for a given month. Storing
income and expenditure data is enabled. It
helps to manage and recognize data
through speech/speaking. There is a
payment feature on scheduled weekly,
monthly and yearly recurring transactions.
The app offers a 6-month forecast based
on previous transactions. A monthly
budget calculator and bar chart of daily
transactions is included [27].

Yes Moderately  Yes

complex

Prims: Pay Bills,
Money Tracker

This mobile software has tools for
automatically tracking accounts and bank
due dates, retrieving financial transaction
history and reminding the user of
household bills’ payments. There is a
calendar of current accounts and
completed transactions. A review of
checking accounts is another option.
Protection of data through encryption,
such as biometric authentication or PIN
assignment, is provided as well [28].

Free app

N/A Moderately  Yes

complex

The

application

allows creating budgets,

4. Process of a Mobile Application Development

recording expenses and income, generating reports
and charts, as well as receiving financial status
notifications. For the convenience of users, monthly
data synchronization can be visualized through
charts. The mobile application is fully integrated with
the web-based personal finance management system
that was previously created by the authors. The final
goal has been achieved — for the application to be a
helpful and up-to-date tool for customers in
managing their personal finances, offering
convenient navigation and innovative functionalities.

TEM Journal —Volume 13 / Number 3/ 2024.

for Financial Management

After a comprehensive review of and research
into a number of existing software solutions on the
market, it was found that not many of them meet the
needs of users for an easier way to manage personal
finances, and practically none is available in
Bulgarian. Based on preliminary research among
potential users, the need for a useful mobile
application in the chosen field has been identified.
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4.1. Program Implementation

This section describes the main processes of
building the software part of the MyLev mobile
application, setting up the database and its user
interface. For the implementation of the program
logic and the code part, practical knowledge of
working with different programming languages and
the skills of effective integration of web technologies
have been successfully combined. The MyLev mobile
application is written in Java using Gradle 8. The
base part of the application is created with .NET C#,
Microsoft SQL and Angular.

4.2. Database

Database setup is an important component of
application design. To facilitate the management of
user data, it is important that a reliable database be
chosen. In this case, the Microsoft SQL database
management system was used. Entity Framework
software was applied to describe and execute the
requests as well as to connect the data. Each database
table has its own "model — module" that is used to
interact with the data from the corresponding table.
Once the model is created, it is possible to call
various CRUD (Create, Read, Update, and Delete)
methods on it.

Fig. 2 shows the scheme of the database
composed of three main tables — UserObjects, Goals,
and TransactionsObjects, which correspond to three
of the main modules in the application.

PK, INT

PK,INT 4—\— Id
NVARCHAR Userld

GoalText

Email FK. NVARCHAR

Name NVARCHAR NVARCHAR

Password NVARCHAR SavingAmount  DECIMAL

NVARCHAR

Role

B T nsactionObjects

Transactionld PK, INT

Name NVARCHAR
Date DATETIME
Type NVARCHAR
Id FK, INT

Figure 2. Scheme of a relational database

The leading role of the user in the presented
application is only bound to the transactions
performed by them. For this purpose, key
relationships from the Goals and TransactionsObjects
tables are designed for the UserObjects table.
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Fig. 3 presents a code from the migrations t
create the 'TransactionsObjects' table.

protected override void Up(MigrationBuilder migrationBuilder)

migrationBuilder.CreateTable(

name: "UserObjects”,

columns: table => new

{
Id = table.Column<int>(type: "int", nullable: false)

.Annotation("SqlServer:Identity", "1, 1"),

Email = table.Column<string>(type: "nvarchar(168)", nullable: false),
Name = table.Column<string>(type: "nvarchar(168)", nullable: true)
Password = table.Column<string>(type: "nvarchar(255)", nullable: false),
Role = table.Column<string>(type: "nvarchar(56)", nullable: false)

L

constraints: table =>

table.PrimaryKey("PK_UserObjects”, x => x.Id);
12 H
migrationBuilder.CreateIndex(
name: "IX_UserObjects_Email"”,
table: "UserObjects",
column: "Email",
unique: true);
}
protected override void Down(MigrationBuilder migrationBuilder)
{
migrationBuilder.DropTable(
name: "UserObjects");

}

Figure 3. Program code for creating
'Transaction Objects' table

Fig. 4 presents a code for retrieving data about the
goals achieved by a user at a particular time.

protected override void Up(MigrationBuilder migrationBuilder)
migrationBuilder.CreateTable(

name: "TransactionObjects”,

columns: table => new
TransactionId = table.Column<long>(type: "bigint", nullable: false)

.Annotation("SqlServer:Identity", "1, 1"),

Name = table.Column<string>(type: "nvarchar(1@0)", nullable: false),
Amount = table.Column<double>(type: "float”, nullable: false),
Date = table.Column<DateTime>(type: "datetime2", nullable: false),
Type = table.Column<string>(type: "nvarchar(100)", nullable: false),
Id = table.Column<int>(type: "int", nullable: false)

Y

constraints: table =>

{

table.PrimaryKey("PK_TransactionObjects”, x => x.TransactionId);
n;
}

protected override void Down(MigrationBuilder migrationBuilder)

migrationBuilder.DropTable(
name: "TransactionObjects");

Figure 4. Data for the purpose of a specific user
4.3. Map of MyLev Mobile App

The authors' main idea of easy and simplified
navigation has been implemented for convenient use
of the application. In the structural map of the
application, the focus is on interaction and the ability
of users to intuitively and quickly reach the necessary
information in a way similar to working with
websites. This is a guiding principle in developing
both web [29] and mobile applications.

Fig. 5 presents an optimal mobile application map
that satisfies users. The choice of a vertical map
structure is consistent with simplified usability and
modern user interface and design principles.

TEM Journal = Volume 13 / Number 3 / 2024.
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Figure 5. Structural map of MyLev mobile application

5. Key Functionalities of the Mobile Application

After detailed research on customer needs, useful
key functionalities are implemented in the
application developed by the authors. Four of them
are described below.

5.1. Portable Calculator

A basic functionality to assist users is integrated
with a 'Portable Calculator' of the 'bubble' type (Fig.
6, left), providing the option of additional
calculations. It adds completeness and convenience
to the application. The portable calculator is shown
or hidden by clicking on a round bubble with a
calculator-shaped icon.

5.2. Currency Converter

Another useful functionality has been added to the
application. Conveniently, a 'Currency Converter' is
built in, providing a currency conversion form with
the current exchange rate at the moment (Fig. 6,
right).
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Figure 6. Portable Calculator and Currency Converter

The code for interacting with the database is
shown in Fig. 7 and Fig. 8 when showing the charts
on the application's homepage.

public Analytics GetMostCommonAndDemographics(List<TransactionObject> userTransactions)

{
var analytics = new Analytics();

var map = new Dictionary<string, SpendingDemographics>();
HashSet<string> typesAdded = new HashSet<string>();

string mostPurchasedType = null;
int highestTransactionCount = 9;
double currentMostAmountSpent = O;

string typeWithHighestTransactionAmount = null;

foreach (TransactionObject transaction in userTransactions)

{

string type = transaction.Type.ToLower();

if (typesAdded.Contains(type))
{

SpendingDemographics spendingDemographics = map[type];
spendingDemographics. NumberOfTransactions = spendingDemographics.NumberOfTransactions + 1;
spendingDemographics.MoneySpent = spendingDemographics.MoneySpent + transaction.Amount;

spendingDemographics. TransactionDates =

transaction.Date);

spendingDemographics. Transactions.Add(transaction);

map[type] = spendingDemographics;

if (spendingDemographics.NumberOfTransactions > highestTransactionCount)

{
mostPurchasedType = type;
highestTransactionCount = spendingDemographics.NumberOfTransactions;
}
else if (spendingDemographics.NumberOfTransactions == highestTransactionCount)
{
mostPurchasedType = mostPurchasedType + ', ' + spendingDemographics.Type;
}

Figure 7. First part of the code for chart visualization from the database interaction

TEM Journal —Volume 13 / Number 3/ 2024.
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}
else
{
typesAdded.Add(type);
map.Add(type, new SpendingDemographics(type, transaction.Amount, 1, transaction.Date, new List<TransactionObject>
if (highestTransactionCount == @)
highestTransactionCount = 1;
mostPurchasedType = type;
}
}

if (transaction.Amount > currentMostAmountSpent)
currentMostAmountSpent = transaction.Amount;
typeWithHighestTransactionAmount = type;
}
analytics.MestCommonTransactionType = mostPurchasedType;
BiggestTransaction biggestTransaction = new BiggestTransaction(typeWithHighestTransactionAmount,

analytics.BiggestTransactionByAmount = biggestTransaction;

analytics.Demographics = new SpendingDemegraphics[map.Count];

currentMostAmountSpent);

for(int i = @; i < map.Count; i++)

{
var item = map.ElementAt(i);
analyties.Demographics[i] = item.Value;

}

return analytics;

Figure 8. Part of the code from the database interaction for chart visualization

5.3. Extraction of Charts

The app also enables the user to set goals related
to their current month's financial budget. The built-in
'Financial Assistant' is designed to answer financial
questions that have arisen and provide valuable
guidance to users (Fig. 9).
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Figure 9. Example income-expenditure charts
for the current month

For convenience, data are visualized with charts
and advice on achieving set goals is offered. The
design of the chart visualization is friendly and built
on research into similar applications.
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The app keeps track of the current date and time
and takes the user’s current month into account,
which automatically updates statistics and tables
when synthesized information is available with an
accurate and clear purpose. The user can filter and
review their previous months’ transactions as well as
export, locally store or analyze them.

5.4. Barcode Scanning Preview

Fig. 10 shows the functionality for scanning a real
barcode and adding a transaction via the smartphone
camera (initial prototype); the barcode is real and
redirects to the previously developed web-based
system, connected to the application.

Wme Ha TpaHCaKUMATA:

Figure 10. Barcode scanning and data archiving
in MyLev mobile app

TEM Journal = Volume 13 / Number 3 / 2024.
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The innovative functionality to preview and scan
a barcode when adding a current transaction is
particularly useful. For this purpose, it is necessary to
select a product with a matching barcode. The user
scans the valid barcode with the camera of their own
mobile device. The image is redirected and scanned
by the mobile application, and the data are archived
in the appropriate form.

The benefit of the presented functionalities is the
possibility to prevent potential errors both when
adding data and during its subsequent processing.

6. Results

The article explores the needs of users working
with reliable mobile applications, with an emphasis
on the available applications for effective
management of personal finances. Promptness in
solving possible problems accompanying this process
is also important.

The authors take the view that consumers need
professional help and specific guidance in managing
their money. As a result, a mobile app has been
developed that offers a user-friendly interface and
useful functionalities. The app is called MyLev, and
the name has a certain connotation. It is in a beta
testing phase and bound to be published on the
Google Store. It is also designed to be used by
visually impaired or totally blind people. In the
process of its development, the application was also
tested by partially sighted users [30]. For this
purpose, the possibility of reading a text through a
built-in function in the Android OS when clicking on
the corresponding drop-down menu has been
implemented. It is designed to provide visually
impaired people with both an excellent UX and a
seamless experience with MyLev. The tests were
conducted with charts in the 'Analysis' / 'Home'
menu, and 'Goals' functionality, with the current
month target selected and charts including a specific
descriptive text part.

MyLev Mobile App supports Android versions up
to Android 14 and is optimized for different screen
sizes and resolutions. The app requires internet
access. Its logo is copyrighted (Fig. 11) and designed
with graphics software.

Figure 11. MyLev mobile app logo

TEM Journal —Volume 13 / Number 3/ 2024.

7. Discussion

The relevance of the topic is determined by the
need to quickly resolve possible difficulties related to
personal finances and their management. In doing so,
users need help and specific professional guidance.

One of the main limitations after the conducted
studies is the lack of similar mobile applications in
Bulgarian. This obstacle for Bulgarian users was the
motivation behind the creation of the proposed
prototype. These days a variety of foreign language
applications based on the Android OS are available
to assist people in managing personal funds [31] as
well as such that help them make marketing
decisions accompanying this process [13], [32]. In
regards to managing their personal finances, both
young consumers in our country and Bulgarians
working abroad have a preference for using their
mobile devices with available applications, mostly in
English.

The results of the present study show that free
mobile money management applications could be
used by a larger group of users and for a longer
period of time. Similar to other studies, they indicate
the need for mobile financial management not only
on the part of businesses but among ordinary users,
too [33]. With the survey conducted and the review
of scientific publications on the subject, users’
behavioural intentions to adopt mobile banking are
analysed.

The present study is based on a detailed study and
comparison of a number of active mobile
applications in the chosen field. However, the study
has certain limitations stemming from the need for
the usability of the developed prototype to be
confirmed by statistically proven results. First, the
analysed applications were selected purposefully —
those that offer free versions and ease of use were
explored. On the other hand, the fact that there was
no mobile application for managing personal
finances entirely in Bulgarian further spurred the
creation of MylLev.

The wvarious applications studied and their
functionalities contribute to the integration of more
innovative and user-desired financial management
operations into the developed MyLev application.

As a result, the development of the presented
prototype, based on a preliminary survey of
prospective users, can be indicated as the main
contribution of the present publication. MyLev
mobile application offers innovative opportunities in
managing personal finances, which is a prerequisite
for its future market realization.

One of the limitations in the current version of the
developed prototype is the lack of cryptocurrency
support.

2073



TEM Journal. Volume 13, Issue 3, pages 2066-2075, ISSN 2217-8309, DOI: 10.18421/TEM133-34, August 2024.

This will be the first major update the authors are
planning to offer in the future. Another desired
functionality is improved user experience for people
with special needs. The next step will be the creation
of a mobile application running on i0OS with the same
features and an effort to expand target users’ group.

Currently, the economy, trade and banking sector,
together with software companies, provide customers
with offers, potential solutions and financial
packages that are still not in mainstream use. Their
benefits have not been thoroughly analysed and
researched yet, which is why accurate data cannot be
determined or extracted to date.

8. Conclusion

Software products available on the market offer a
number of solutions for managing personal finances.
Through mobile devices, this process can be greatly
facilitated. Nowadays financial management is
prioritized to help consumers. This article features a
mobile application prototype for managing personal
finances. It expands on the previously built web-
based system by supporting users with fast and
convenient access through mobile devices. The
application can be used at any time and from any
place with internet access.

The article aims to describe features of the
database design process and the main application
modules so that they are flexible enough, but at the
same time specific in order to be able to satisfy the
requirements of a particular client.

Some of the existing software products provide
sufficient functionalities for financial management,
and a number of additional requirements are also
present. One, for example, is the lack of a completely
free subscription plan for use. Another significant
limitation is the need for a simplified interface for
straightforward and convenient user access to
everything they need for quick and accurate data
entry and management.

One of the conclusions of the article is that even
with the number of software products available in the
chosen field, there remains a necessity for a software
solution that will bring together all the requirements
of users and provide free mobile access to personal
finance management. Barcode Scanning Preview,
Currency Converter, and Portable Calculator are
some of the innovative functionalities offered by the
featured mobile application.

The application supports current versions of
Android — from 6 to 14 and is optimized for different
screens and resolutions, both on smartphones and on
tablets. The creation of a new mobile application with
the presented functionalities and excellent user
experience running on i0S is planned to occur in the
future.
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