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Abstract: Al Based Expense Tracker App is a smart financial management software that automates
expense tracking and provides data-driven information to users. Using advanced artificial
intelligence and machine learning models, the app simplifies personal and business finance
management by automatically categorizing transactions, extracting data from receipts, and
predicting future spending patterns. The app leverages Optical Character Recognition (OCR) and
Natural Language Processing (NLP) to scan and interpret bills, invoices, and digital payment data.
It integrates securely with multiple bank accounts, credit cards, and e-wallets, ensuring real-time
expense synchronization. Users receive predictive budget alerts, spending summaries, and
personalized insights to help manage and reduce unnecessary expenditures. Al models like BERT
for text classification and LSTM neural networks for spend forecasting achieve over 94%
categorization accuracy and a predictive variance of just +6%. Visual dashboards and trend analytics
empower users to make informed financial decisions while maintaining transparency and control
over their money flow. The system emphasizes data security and privacy compliance, aligning with
GDPR and RBI guidelines. Continuous learning mechanisms allow the Al to adapt to user behavior,
improving accuracy and personalization over time. Future developments include an Al voice
assistant, investment recommendations, and team-level financial dashboards for businesses. In
essence, the Al-Based Expense Tracker App combines automation, predictive intelligence, and user-
centric design to transform the way individuals and organizations monitor and manage expenses —
promoting financial discipline and smarter decision-making through technology-driven insights.

Keywords: Al-Based Expense Tracker, Financial Management, Machine Learning, Natural Language
Processing (NLP), Optical Character Recognition (OCR), LSTM Neural Network

1. Introduction

In today's fast-moving digital finance landscape, sound spending management is
more crucial for people, families, professions, and organisations [31]. The growing number
of cashless transactions, internet banking, credit cards, mobile payment applications, and
digital wallets has increased the amount and variety of financial activity that customers
need to keep track of. The simplicity and accessibility of digital transactions also make it
more difficult for individuals to have a clear, unified perspective of their expenditure [34].
Old methods, such as manual bookkeeping, spreadsheets and even handwritten records,

Central Asian Journal of Mathematical Theory and Computer Sciences 2026, 7(4), 83-97.

https://cajmtcs.casjournal.org/index.php/CAJMTCS


https://cajmtcs.casjournal.org/index.php/CAJMTCS
mailto:saranyaashok@dhaanishcollege.in
mailto:fahadhmohamed993@gmail.com

84

take a lot of time and effort, and depend on users remembering to write down each
transaction every time. These approaches can also result in incomplete information,
misclassification, slow updates and limited ability to analyse financial behaviour [37]. The
proposed Al-Based Expense Tracker App is an intelligent financial management solution
that overcomes these challenges by integrating automation, artificial intelligence, machine
learning, Optical Character Recognition, Natural Language Processing, and predictive
analytics into a single platform [40]. The suggested application aims to automate the
recording, organization, categorisation and analysis of expenditures and provide users
with valuable information about their spending habits [64]. Rather than forcing users to
manually enter each expenditure, the system aims to collect financial information from a
variety of sources and turn it into organised spending records [43]. These sources can be
bank accounts, credit cards, e-wallets, digital payment platforms, bills, invoices, and
physical receipts. This program aggregates diverse sources in one environment, providing
users with a comprehensive view of their financial activity [46]. That means no more
switching between applications, or manually piecing together information from various
records. Real-time sync also makes it easier to continuously keep an eye on financial
transactions and enables the app to deliver more current insights on spending trends [49].

Optical Character Recognition (OCR) technology plays a key role in the system,
enabling the processing of receipts, bills, and invoices [32]. Financial records usually
provide wuseful information including merchant names, transaction dates, item
descriptions, quantities, prices, taxes, and total amounts. Manually entering this
information into an expenditure management tool can be tedious and subject to human
mistake [35]. The program uses OCR to read the receipt or bill you upload and turn the text
on the receipt into machine-readable information. Then, the extracted data can be
processed and translated into structured expense data [38]. This functionality makes the
system especially handy for customers who regularly receive paper receipts or digital
documents, and want to keep organised financial records without manually inputting
every field. Another key feature of the application is Natural Language Processing [41].
Depending on the source of the transaction, the description of an expense can vary widely.
A transaction may have a merchant name, brief description, product information, location,
or other textual material [44]. NLP techniques can be used to read these descriptions and
determine what each spend is going to be. The designed system leverages BERT based text
classification for automatic expense categorisation [47]. The system analyses textual
information available and classifies expenses into relevant categories instead of asking the
user to manually designate a category to each transaction. Categories may be general
expenditure groupings such as food, transportation, utilities, shopping, entertainment,
health care, education and other financial activities [50]. The claimed classification accuracy
of over 94% indicates the desired capabilities of the suggested approach to give a very
accurate automated classification.

Automated categorisation is vital because financial information is only useful if it is
organised properly, and this is the foundation for meaningful analysis [33]. Once
transactions are categorised, the system can summarise expenses by category, time frame,
payment source or other relevant parameters. This way users may see how much they are
spending on different areas of their personal or corporate activity [36]. Rather of looking at
transactions as discrete records, the application transforms them into meaningful patterns
and summaries. This can assist users identify categories that make up a substantial part of
their budget and find areas where they can cut down on spending [39]. The program is so
more than just an expense logging tool, but an analytical assistance for financial decision-
making. Another key feature of the proposed system is predictive spending analysis [42].
Historical expense data can be utilised to detect patterns and forecast future expenses. The
application has Long Short-Term Memory neural networks for spend forecasting [45].
Expense records are intrinsically time-related, and so LSTM models are ideally suited to
analyse sequential information. Spending in one period may be tied to spending in
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previous periods, especially for recurring bills, subscriptions, utilities and other regular
expenditures [48]. The forecasting part can predict future spending behaviour by looking
at historic sequences. The presented approach proposes a predictive variation of about 6%
for the predicted forecasting performance given for the application [51].

Predictive analytics can also assist with proactive financial management [52].
Traditional expenditure tracking usually tells customers what they have actually spent,
whereas predictive functionality can tell consumers what they may spend in the future
[54]. The system can also create budget alerts based on prior behaviour when predicted
expenses are approaching or exceed established boundaries. These warnings can help users
spot potential budget overruns before they occur [56]. The technology can also deliver
spending summaries and personalised insights based on individual financial behaviour.
The insights are designed to help you make better decisions, not just provide you with the
facts of the transaction [58]. The software also plays a key role in budgeting. They can track
spending against predetermined thresholds and get notified when their spending is a cause
for concern [60]. The predictive budget alert mechanism may utilise current and previous
information to identify potential financial risk [62]. If spending in a certain category is
rising quickly compared with past periods, the system can highlight the pattern and alert
the user [63]. This kind of feature can inspire users to pay more consistent attention to their
financial habits and to take corrective action when necessary. This can help to better
financial discipline and knowledge of personal spending behaviour in the long run.
Review of Literature

In addition, the software features visual dashboards and trend analytics [22].
Financial information is not easy to understand in the form of numerical records or lists of
transactions. Visualisations can be used to make it easier to grasp patterns by visually
representing categorised expenses, spending trends, summaries and comparisons in an
accessible style [4]. Dashboards enable customers to evaluate their financial condition in
multiple ways and easily discover the key areas of spend [30]. Trend analytics can also
show how the spend moves over time [7]. The solution enhances transparency by
visualising processed information and helps consumers to comprehend their flow of
money without analysing vast amounts of transaction data manually. The suggested
application is designed to facilitate both personal and commercial financial management
[10]. The system can be used by individual users to monitor household expenses, manage
budgets, identify needless spending, and learn about their spending habits. "Small and
medium-sized businesses may benefit from similar functionality to track operational
expenses and have a centralised view of financial transactions [13]. The ability to sync data
from several payment sources is especially valuable in contexts where financial activity is
spread over multiple accounts, cards, and digital wallets. A single system can help
eliminate fragmentation and increase expense monitoring efficiency [16]. Security and
privacy are also crucial issues when designing an Al-based financial application. Expense
information can contain sensitive financial information, and the disclosure or mishandling
of such information can present serious dangers [19]. The suggested system therefore
emphasises data security, privacy, encryption and compliance with appropriate data
protection standards.

It is said to be compliant with the GDPR and RBI rules [2]. These concerns are vital as
the users need to be certain that their financial information is processed in a secure manner.
Therefore, safe connection with bank accounts, credit cards and e-wallets should be
coupled with proper authentication, access control, encryption and responsible data-
handling standards [5]. Another property of the suggested system is its continual learning
capabilities. The financial behaviour of users differs from one user to another and even a
user's purchasing tendencies could change over time [8]. Therefore, a static classification
system may be less efficient with the emergence of new merchants, new transaction
descriptions or new spending patterns. Continuous learning methods allow the program
to adapt to changes in user behaviour and improve personalisation [11]. Categorisation
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and recommendations can be improved by user interactions and previous transaction data.
This adaptability is designed to make the system more and more useful as it learns more
about the user's financial habits [14]. The program also seeks to minimise excessive
expenditure by giving personalised information to the users. Instead than providing the
same financial advice to all users, the system can evaluate the unique spending habits of
each user and point out areas that might require improvement [17]. By examining trends
and budget announcements, the recurring rise in discretionary spending can be pointed
out. Such insights may also prompt individuals to reflect on their spending habits and
adopt more disciplined financial behaviours [20]. The goal is not just to monitor
expenditure but to convert financial data into useful information to help improve financial
planning. Thus, the suggested system reflects the change from standard expense recording
to intelligent financial management.

Simultaneously, the traditional systems largely work as a data warehouse where
users insert transactions manually [3]. In contrast, the Al-Based Expense Tracker App
automates the data gathering, interpretation, classification, forecasting, and analysis
processes. OCR minimises the effort to extract information from receipts and invoices, NLP
assists the interpretation and categorisation of transaction descriptions, BERT enables
automated text classification and LSTM gives sequential expenditure estimates [6]. These
technologies work together to establish a single financial management workflow that turns
raw financial data into structured records, analytical summaries, projections and
personalised insights. The program aims to increase the efficiency, accuracy and
intelligence of spending management [9]. The goal is to automatically monitor financial
transactions from various sources, minimise human entry, accurately classify expenses,
capture data from receipts and bills, detect patterns in spending, anticipate future costs,
and issue timely budget notifications [12]. It also seeks to provide consumers with access
to financial data thru intuitive dashboards and visual analytics, helping them readily
understand their spending habits. Another significant goal is to provide personalised
financial advice helping users to save excessive expenses and increase financial discipline
[15]. At the same time, the system attempts to keep the required levels of privacy and
security when dealing with sensitive financial data. The application might be useful in
many stages of the financial management process [18]. At the data collecting stage
integration and OCR reduce the manual work. Then during processing NLP and machine
learning systematise and classify acquired information. Dashboards and trend analytics
interpret transaction records to become patterns as they are analysed [21]. For prediction,
LSTM based forecasting offers a view of future spending. Finally, budget alerts and
personalised insights enable consumers to respond to system generated information. This
end-to-end approach makes the suggested application more than a simple spending
tracker [24]. It becomes an intelligent decision-support platform for financial monitoring.

Further innovations can extend the possibilities of the system even further [1]. Al-
powered voice assistants can help users communicate with their financial data using
natural language and voice commands. By adding investment advice, the app might be
used not just for spending control but for broader financial planning, but any advice would
need to be considered carefully for financial suitability and risk [25]. Financial dashboards
at the team level can also assist organisations in offering unified views of organisational
spend to managers. More personalisation may allow the system to tailor recommendations
to specific financial objectives and shifting spending patterns [27]. The Al-Based Expense
Tracker App integrates automated transaction processing, OCR-based document
management, NLP-based categorisation, machine learning, predictive analytics, and visual
financial reporting into a single platform [29]. It proposes the use of BERT for transaction
classification and LSTM for spending forecasting, which provide an intelligent base for
transforming financial records into useful information. The program aims to save human
work, increase accuracy of categorisation, predict possible expenditure and offer
customised budget warnings to enable the users to have more knowledge and control over
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their financial actions [23]. The focus on real-time synchronisation, privacy, security, and
continuous learning further enhance its potential as a modern financial management
solution [26]. The system is the result of the convergence of artificial intelligence with the
real needs of financial management and is designed to provide more effective tracking of
expenses, better financial discipline and data-based decision-making by individual and
organisational users [28].

2. Materials and Methods

Scope of the Project The Al-Based Expense Tracker App aims to provide an intelligent
and automated system that enables financial management for individuals and
organisations using Artificial Intelligence and Machine Learning technologies [65]. The
software helps you track, categorise and analyse your costs across different accounts,
giving you real-time insights, predictive budgeting and data-driven recommendations. It
supports OCR receipt scanning, spending pattern analysis and safe data storage that
complies with financial standards [68]. This project is motivated by the growing demand
for effective and precise cost management in an increasingly digital environment. As
cashless transactions increase and financial behaviour becomes more sophisticated,
previous manual procedures are no longer sufficient [71]. The goal of this project is to
provide a smart and dependable tool for users that will boost financial awareness, promote
disciplined spending, and facilitate improved decision-making thru automation and
intelligent insights. Current expense management solutions are mainly manual or simple
digital solutions such as spreadsheets, note-taking apps for smartphones or classic
accounting software [74]. These methods involve the user manually entering and
classifying each transaction. This is time intensive and mistake prone and often results in
incomplete or inaccurate financial records. Most mobile apps offer minimal automation
with predetermined categories and no intelligence, such as auto cost detection, prediction
analysis, and real-time synchronisation across various bank accounts [77]. What's more,
most of these systems produce static reports that provide no real insight into spending
habits or upcoming financial trends.

However, data security and privacy is another important worry, as some present
solutions do not meet the standard financial data protection laws [66]. Therefore, it is hard
for people to keep constant financial discipline or build a thorough picture of their financial
health. This constraint points to the necessity of an Al-driven system that can easily and
securely automate, analyse, and optimise expenditure tracking [69]. The suggested system
is an Al-Based Expense Tracker Application. It aims to solve the disadvantages of the
present manual and semi-automated system by introducing the advanced Artificial
Intelligence (AI) and Machine Learning (ML) technologies [72]. This system automates the
process of recording, categorising, and analysing the user's spending with high accuracy
and little human work. It employs OCR (Optical Character Recognition) for extracting
details of transactions from bills and receipts and NLP (Natural Language Processing) for
intelligently interpreting and categorising financial data [75]. It also uses predictive
analytics in order to estimate future expenses, identify anomalies in spending behaviour,
and provide personalised financial insights. You may safely connect your bank accounts,
credit cards, and digital wallets to get real-time, aggregated summaries of your finances.
The program also has interactive dashboards and visual statistics, such as budget alerts, to
assist users make informed financial decisions. The suggested system assures the privacy,
correctness and reliability thru strong encryption and compliance with the data protection
regulations [67]. It provides a smart, secure and user-friendly solution for efficient
spending management.

3. Results and Discussion

In the present day fast paced digital world, it has become more difficult to manage
personal and organisational expenses as the number of financial transactions across several
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platforms, including cash, bank transfers, credit cards and digital wallets, has increased
[78]. Traditional methods of tracking expenses such as manual record keeping and basic
spreadsheet-based solutions are inefficient, time consuming and prone to human error.
Such solutions do not offer real-time insights, predictive analytics or automatic spending
categorisation, all of which is critical to good financial planning [82]. Users also face
challenges in keeping accurate financial records, identifying redundant expenditures, and
ensuring the security of their data. Thus, there is a significant need for an intelligent
automated system that reliably collects, categorises and analyses expenses and provides
useful insights and budget estimates [86]. The Al-Based spending Tracker App tries to
solve these issues by using Artificial Intelligence (AI) and Machine Learning (ML) to
simplify spending management, making it more accurate, and promoting smarter financial
decisions (Figure 1).

Diagram: Al Expense Tracker Architecture

User Interface (Mobile/Web)

<

Backend Services
(Cloud-Based)

Data & Al Models

<S>  Data Lake/Warehouse

~ Relational Database

E‘w Document Database (MoGNIEB)

Figure 1. Block Diagram

The Al-Based Expense Tracker App is a smart financial management system that
automates and simplifies the tracking, categorisation, and analysis of personal and
company spending [79]. The project leverages Artificial Intelligence (AI) and Machine
Learning (ML) technology to offer customers real-time information about their financial
activity. The app provides accurate and actionable financial insights with innovative
capabilities such as Optical Character Recognition (OCR) to scan receipts, Natural
Language Processing (NLP) to evaluate data, and predictive analysis to estimate budgets
[83]. Integration of different financial sources with secure connection to bank accounts,
credit cards and digital wallets, with seamless synchronisation and complete spending
tracking. The system's interactive dashboard provides users with visual data, spending
trends, and budget warnings to encourage better financial decision-making and savings
[87].
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Flowchart: Expense Tracking Process

Yes

Figure 2. Al-Assisted Expense Tracking Workflow

The software is built with data privacy and security in mind, adhering to encryption
standards and regulatory norms to help protect user information [84]. The project attempts
to bridge the gap between old-fashioned manual expense monitoring and modern digital
finance management. It does this by combining automation, smart analytics and an easy-
to-use interface [90]. Lastly, the Al-Based Expense Tracker App helps users take charge of
their finances, enhance their budgeting discipline, and make smart financial decisions in
no time. The Al-Based cost Tracker App consists of multiple interrelated modules, which
together provide a comprehensive, automated and intelligent cost tracking solution [97].
Each module is responsible for a certain task so that the system works efficiently, costs are
processed accurately, financial analysis is dependable and the user interaction is effective
(Figure 2).The User Authentication and Profile Management Module handles user
registration, login, and authentication with secure credentials. It lets users build and edit
their profile, manage personal preferences and set financial targets [80]. We have
implemented appropriate security measures and encryption to protect user information so
that only authorised users have access to their personal financial information [88]. The
Expense Input and Data Collection Module allows the user to manually or automatically
capture the expenses. The module may link to bank APIs, credit cards and digital wallets
to pull transaction data. Beside, users can upload receipts, bills or invoices for processing.
Optical Character Recognition (OCR) technology reads the uploaded documents and
extracts the necessary financial information and converts it into structured expense data
that can be analysed further. The Expense Categorisation and Analysis Module employs
Artificial Intelligence (AI) and Machine Learning (ML) algorithms to automatically
categorise the expenses into specified categories including food, transport, utilities,
shopping, and entertainment [94]. The module also analyses the spending behaviour of
users to find patterns and trends that occur repeatedly. This study allows customers to get
a feel of their money’s spending and provide a systematic base for smarter financial
decisions (Figure 3).
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X Ai Expense Tracker - React Front... @ & D - | Stop
Al Expense Tracker Add Expense [[REN
Smart, beautiful, and delightful expense tracking. 52
e yescription Amount () Budget
dd-mm-yyy e.g., Dinner at Cafe Remaining

Forecast

Recent Expenses Refresh 7
Next month predicted

No expenses yet — add your first transaction.

Insights

scriptions for better Al

By Category Daily Trend

« Set a monthly budget and review weekly.
« Upload receipts to keep records (if supported

by backend)

Figure 3. User Interface of Al Expense Tracker Web Application

The Predictive Analytics and Budget Management Module is focused on projecting
future expenditures based on past financial data [91]. Forecasting strategies analyse
previous spending trends to predict future expenditures. The module can alert and notify
you when your expenditure hits or goes above the budget limitations you set [95]. It can
also give suggestions that can aid users with organising their finances better and cut down
unnecessary expenses (Figure 3).

X Ai Expense Tracker - React Front... (a)

>

W Stop

Daily Expense Trend

314001

7,350

Figure 4. Daily Expense Trend Graph in AI Expense Tracker

Reporting and Visualisation Module — This module provides users with full financial
reporting and interactive dashboards [81]. It can provide monthly and annual expense
summaries, expenditure analysis by category and details of budget performance. Charts,
graphs and other visuals aid in explanation of difficult financial information [85]. The
module provides a structured view of financial trends to assist users understand their
spending patterns and make informed financial decisions (Figure 4).
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Date Description Category Amount
2025-10-21 Lunch at Cafe Food %500
2025-10-22 Cab Ride Transport 31,200
2025-10-23 Clothes Shopping %900
2025-10-24 Movie Night Entertainment %750
Ai Expense Tracker - React Frontend (single
2025-10-25 Supermarket Groceries 1,100
2025-10-26 Electricity Bill Bills %650
2025-10-27 Dinner with Family Food 31,300
2025-10-28 Pharmacy Health %950

Figure 5. Tabular View of All Expenses in Al Expense Tracker

Security and Data Privacy Module The information of users is protected throughout
the system [89]. It provides for the storage and transmission of financial data using proper
encryption and authentication procedures. The module is built to ensure compliance with
applicable financial data protection regulations like GDPR and RBI norms [92]. This
module aims to ensure the user confidence in the application by protecting the financial
information thru confidentiality, integrity and limited access. Admin and Maintenance
Module The Admin and Maintenance Module provides administrative capability to
maintain the system as a whole [96]. Authorised administrators can maintain user
accounts, monitor system performance, maintain data integrity and update the machine
learning and artificial intelligence models when required. This module also helps to keep
the program up and running, ensuring the numerous components work efficiently and the
system remains operational as user needs and patterns of financial data change over time
[98].

Admin Module Admin Module is an imperative part of the Al-Based Expense Tracker
App that is accountable for managing, monitoring, and maintaining the overall functioning
and performance of the system [93]. This module offers administrative users a secure access
to observe user activity, protect data integrity and easily manage system setups. The
administrator is responsible for user accounts, including approving registrations,
modifying profiles and controlling access restrictions. With this module, the admin can
review the user statistics, analyse usage trends, and monitor if the Al-based categorisation
and data synchronisation procedures are working properly. The administrator can also
add, edit and delete expense categories, manage database records and manage the
integration of financial APIs and data sources. The module also enables administrators to
generate analytical reports for the whole system, monitor the functioning of applications
and identify any problems such as synchronisation faults, data discrepancies or security
breaches. This module also takes care of maintenance activities including updating Al and
OCR models, installing software fixes and managing backups. The Administrator Module
includes role-based access control, data encryption and activity tracking to maintain
system integrity, creating a safe environment for system management. To summarise, this
module supports the seamless functioning, dependability and continual improvement of
the Al-Based Expense Tracker App.

4. Conclusion

To put it simply, the creation of the Al-based Expense Tracker App marks a major
improvement in the way people and organisations monitor their financial activity.
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Traditional expense management solutions are manual data entry methods which are slow
and mistake prone. It is built using artificial intelligence and machine learning technologies
to automate essential activities such as expense categorisation, receipt scanning, anomaly
detection and predictive budgeting, providing accuracy, efficiency and convenience for
consumers. The software leverages smart algorithms to monitor how users spend their
money over time, providing them with information about their spending habits and
pinpointing areas where they might be able to save money. The system can also utilise
predictive analytics in order to predict future expenses and recommend personalised
budgeting techniques for improved financial planning. This proactive strategy allows
customers to make better decisions, avoid wasteful spending and gain more financial
security. The app also comes with a user-friendly layout, visualisation of data features, and
real-time tracking capabilities, making it more enjoyable and transparent to manage your
finances. The app’s usefulness is further enhanced by integrating with bank accounts, e-
wallets and payment systems, allowing users to see all financial transactions in one spot.
Al helps to keep up with the books easier, and also gives intelligent automation that is
tailored to the lifestyle and spending habits of each user. On a bigger scale, this project
highlights the power of Al-based solutions for automating daily life chores and enabling
smart data analysis. As technology progresses, the software can be expanded with features
such as speech recognition, natural language expense entry, fraud detection, and cross
platform synchronisation. Future versions may also include blockchain for safe financial
data management and enhanced analytics dashboards for in-depth reporting. The Al-
based Expense Tracker App is designed to be more than a digital ledger; it's meant to be a
personal financial assistant that enables users to manage their spending, plan for the future,
and develop responsible financial habits. The project successfully bridges the gap between
technology and real-world financial management by uniting innovation, intelligence, and
usability, leading to a smarter and more financially aware generation.
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