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Abstract - Effective personal financial management is a
critical skill in today’s digital era, yet many individuals
struggle due to low financial literacy, reliance on manual
methods, and lack of intelligent tools. This paper presents
BudgetBuddy - Digital Finance Assistant, an Al-powered
platform designed to automate and optimize expense tracking,
budget planning, and savings management. The system
leverages Nextjs for responsive front-end development,
Supabase for secure database and authentication
management, Prisma ORM for scalable data handling, Optical
Character Recognition (OCR) for automated receipt
processing, and Al/ML models for intelligent expense
categorization and personalized recommendations. Key
features include automated receipt scanning, multi-account
support, budget threshold alerts, and Al-driven financial
reports. The methodology follows the Agile Software
Development Life Cycle (SDLC) to ensure iterative
development and continuous feedback. Experimental
evaluation highlights advantages such as real-time insights,
secure authentication, and intelligent recommendations, while
limitations include dependency on internet connectivity and
OCR accuracy. Future enhancements include mobile app
integration, multi-currency support, advanced predictive
analytics, and explainable Al for transparency and trust. This
work demonstrates the potential of Al-driven solutions to
bridge the gap between technology and financial literacy,
thereby improving personal finance management, increasing
user engagement, and promoting long-term financial
discipline.
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1. INTRODUCTION

In today’s digital economy, effective personal finance
management has become an essential skill. However, many
individuals, particularly students and young professionals,
struggle with budgeting, saving, and tracking their expenses
due to low financial literacy, inconsistent record-keeping,
and reliance on inefficient manual methods such as
spreadsheets or notebooks. Traditional approaches are often
time-consuming, error-prone, and unable to provide
meaningful insights into spending habits or financial trends.

This gap creates a pressing need for intelligent, user-friendly
tools that can simplify financial management and promote
better financial decision-making.

BudgetBuddy - Digital Finance Assistant is developed to
address these challenges. It is an Al-powered platform
designed to automate expense tracking, budget planning,
and savings management while enhancing financial literacy.
The system integrates advanced technologies, including
Next.js for responsive front-end development, Supabase for
secure database and authentication management, Prisma
ORM for efficient and scalable data handling, Optical
Character Recognition (OCR) for automated receipt
processing, and AI/ML models for intelligent expense
categorization and personalized financial recommendations.
The primary goal of BudgetBuddy is to simplify money
management by providing automated categorization of
expenses, threshold-based budget alerts, multi-account
support, and actionable recommendations tailored to
individual users. Unlike existing applications that focus
solely on tracking expenses, BudgetBuddy incorporates
explainable Al, offering transparency in its
recommendations and integrating educational guidance to
improve financial literacy. By combining automation,
intelligent insights, and educational support, the platform
empowers users to monitor spending habits effectively,
make informed financial decisions, and develop long-term
financial discipline.

Through BudgetBuddy, this research aims to demonstrate
how Al-driven solutions can bridge the gap between
technology and financial literacy, creating a practical,
accessible, and intelligent approach to personal finance
management.

1.1 Motivation

Low Financial Literacy: A significant number of individuals
lack the necessary knowledge and tools to manage their
personal finances effectively. This often leads to poor
budgeting, insufficient savings, and uninformed financial
decisions, particularly among students and young
professionals.
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Inefficiency of Manual Systems: Traditional methods of
expense tracking, such as using spreadsheets or notebooks,
are not only time-consuming but also prone to human errors.
These manual approaches fail to provide actionable insights
into spending patterns, making it difficult for users to
optimize their finances.

Overspending and Poor Savings Habits: Without real-time
monitoring and proactive alerts, users frequently exceed
their budgets and struggle to achieve financial goals. This lack
of guidance and oversight can result in poor financial
discipline and limited savings over time.

Opportunities with Artificial Intelligence (AI): Al presents
significant potential to transform personal finance
management. Through predictive analytics, personalized
recommendations, and automation, Al can help users plan
budgets more efficiently, track expenses accurately, and make
informed financial decisions. By leveraging machine learning
algorithms, financial tools can adapt to individual spending
patterns and provide actionable insights.

Need for Security and Scalability: As financial services
become increasingly digital, ensuring robust data privacy,
secure authentication, and scalable system architecture is
critical. Users must trust that their sensitive financial data is
protected, and platforms must be capable of handling
growing volumes of transactions and users without
compromising performance or security.

1.2 Problem Definition

Although several personal finance applications exist, they
are limited in scope and functionality. Most platforms only
track expenses without providing personalized or
explainable insights. Features such as receipt scanning,
automatic categorization, and literacy support are rarely
integrated into a single system. Privacy and security
concerns also reduce user trust in existing financial
platforms. Therefore, there is a need for a holistic solution
that combines budgeting, saving, literacy support, and secure
data management within a single digital finance assistant.

2. LITERATURE REVIEW

The literature survey highlights the advancements and
limitations of existing Al-powered personal finance solutions.
Abbreviations such as Al (Artificial Intelligence), ML
(Machine Learning), OCR (Optical Character Recognition),
and NLP (Natural Language Processing) are defined here for
the first time and will be used throughout the paper.

Several studies have explored applications of Al in personal
finance management:

¢ Budget Buddy (Javeed et al., 2025): Proposed an Al-
based finance tool integrating expense tracking and

categorization. While effective in simplifying record-
keeping, it lacked explainable Al and advanced
personalization.

¢ Unlocking Financial Literacy with ML (Zhu, 2025):
Used supervised ML models to predict literacy levels
among youth. However, it did not integrate these
predictions with budgeting or savings features.

e Al-Powered Personal Finance Assistant (Agarwal et
al., 2024): Developed a prototype using NLP for financial
recommendations. Scalability and security remained
challenges.

e Al as Financial Advisor (Liu, 2024): Highlighted Al's
ability to actas a 24 /7 digital financial advisor, but raised
concerns about privacy, explainability, and
trustworthiness.

o Explainable Al and Adoption of Financial Advisors
(Ben David et al., 2021): Found that transparency in
recommendations increases user trust, though practical
implementation in finance remains limited.

Table -1: Literature Review Summary

Author(s) | Year | Focus Area Research Gap
Javeedetal. | 2025 | Al-powered Limited
expense tracking personalization; lacks
explainable Al
Zhu, A.Y.F. | 2025 | ML for financial Not integrated with
literacy budgeting/savings
Agarwal et | 2024 | NLP-driven Scalability and
al. finance assistant security challenges
Liu, Z. 2024 | Al as 24/7 | Privacy and reliability
financial advisor concerns

Ben David | 2021 | Explainable Al in
etal. finance

Lack of real-world
implementation

2.1 Research Gap Analysis
From the above review, the following gaps are identified:

e Limited integration of explainable Al into financial
recommendation systems.

e Lack of comprehensive platforms that combine
budgeting, saving, and literacy.

e  Weak handling of privacy and security in many existing
solutions.

e Minimal validation on large-scale, real-world datasets.

3. METHODOLOGY & SYSTEM DESIGN
3.1 Methodology
The system is developed using the Agile SDLC model,

ensuring iterative development, continuous testing, and
feedback-driven improvements.
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Technologies Used:

e Frontend: React.js, Next.js, Tailwind CSS

e Backend: Supabase (PostgreSQL), Prisma ORM

e APIs: OCR for receipt scanning, Al for categorization,
Resend for email alerts, Clerk for authentication

e Dev Tools: GitHub, VS Code

3.2 System Architecture
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Fig -1: System Architecture

3.3 Functional Requirements

e Expense Tracking & OCR: Automatic data extraction and
categorization

e Budget Planning & Alerts:
notifications

e Al Insights & Reports:
explainable reasoning

e  Multi-Account Support: Consolidation of wallets, banks,
and cards

e Authentication & Security:
encryption, and bot protection

Real-time threshold

Personalized tips with

Role-based access,

3.4 Non-Functional Requirements

Real-time performance: < 3 seconds response
Availability: 99% uptime with cloud hosting
Scalability: Supports large user base

Security: Secure data storage and recovery

4. RESULTS & DISCUSSION
4.1 Results

Expense Tracking:

The system successfully allowed users to record, update, and
remove daily expenses across multiple categories such as
food, travel, shopping, and utility bills. Each transaction was
stored securely and made available on the user’s
personalized dashboard, ensuring organized financial
records.

Budget Management:

Users were able to set monthly budgets for selected
categories. When spending exceeded the predefined
thresholds, the system generated timely notifications, thus
enabling better financial discipline and awareness.

Visualization of Data:

The platform generated interactive charts, including pie
charts and bar graphs, which provided a clear understanding
of users’ spending patterns. Reports could be generated ona
daily, weekly, or monthly basis, offering flexibility in
financial analysis.

Authentication and Security:

The system ensured data privacy through secure login
mechanisms and role-based access control. This prevented
unauthorized entry and safeguarded sensitive financial
information.

System Performance:

The application was tested with multiple users and
concurrent transactions. Results indicated efficient response
times and smooth data handling, demonstrating the
scalability and reliability of the system in real-world usage.

4.2 Discussion

e The results indicate that BudgetBuddy provides an
effective and user-friendly solution for financial
management.

e Compared to manual tracking methods (spreadsheets or
notebooks), the system saves significant time and
reduces errors.

e The visual representation of expenses helps users
identify overspending categories, promoting better
financial planning.

e In comparison with existing expense-tracking
applications, BudgetBuddy offers simpler navigation,
category-based budgeting, and open-source flexibility,
which makes it adaptable for student and professional
use.

However, certain limitations were observed:

e The current version does not support integration with
bank accounts or UPI payments.

e Notifications are limited to in-app alerts and need to be
extended to SMS/email.

5. CONCLUSION & FUTURE WORK

BudgetBuddy - Digital Finance Assistant provides a
comprehensive solution for personal financial management
by combining automation, Al-driven insights, and secure
design. It simplifies expense tracking, promotes savings, and
enhances financial awareness.
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Future Scope:
e  Multi-currency support for global use.

e  Mobile application for Android and iOS.

e Integration with banking APIs for automated imports.

e Advanced analytics for spending patterns and forecasts.

e Improved Al for diverse receipt formats and
personalization.
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