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Introduction

In recent years, personal financial management has become increasingly complex due to rising living costs, diversified income sources, and
evolving financial instruments. Many individuals struggle to effectively manage their expenses, savings, and investments using traditional
methods such as manual record-keeping or basic spreadsheet tools. These approaches are often time-consuming, error-prone, and lack the
ability to provide meaningful insights, thereby limiting informed financial decision-making.

With the rapid advancement of technology, there has been a significant shift toward digital financial solutions. Modern financial
management systems aim to simplify financial tracking by offering automated features, real-time monitoring, and data visualization.
However, many existing applications still fall short in providing intelligent insights, predictive capabilities, and personalized
recommendations tailored to individual financial behaviours.

To address these limitations, the Next Gen Financial Planning System is proposed as an intelligent and user-centric solution. The system
integrates data analytics, machine learning techniques, and interactive visualization tools to provide comprehensive financial planning
support. It is designed to assist users in tracking expenses, managing budgets, and forecasting future financial conditions with improved
accuracy and efficiency.

The system incorporates key modules such as expense classification, financial prediction, and goal-based planning. By analyzing historical
financial data, it identifies spending patterns and generates actionable insights that help users optimize their financial habits. Additionally,
the inclusion of predictive models enables users to anticipate future expenses and savings, thereby supporting proactive financial
planning[4].Function supports proactive and data-driven financial planning.

Another important aspect of the proposed system is its user-friendly interface, which enhances accessibility and engagement. The use of
dashboard-based visualization allows users to easily interpret financial data through graphs and charts, improving overall understanding.
Furthermore, secure authentication mechanisms ensure data privacy and protection, which is a critical requirement in financial applications.

Overall, the Next Gen Financial Planning System aims to bridge the gap between traditional financial management methods and modern
intelligent solutions. By combining automation, analytics, and user-centric design, the system provides a robust platform for improving
financial awareness and decision-making. This research focuses on evaluating the system’s performance, usability, and effectiveness in real-
world financial scenarios.

Literature Review

The literature review is an important part of the project as it helps to understand the existing research, technologies, and systems related to
personal financial ~management and intelligent financial planning. The Next Gen Financial Planning System focuses on expense
tracking, budgeting, predictive analytics, and decision support. Various research studies and existing systems have been analysed to
identify their strengths, limitations, and research gaps.

One of the important areas studied is Al-driven expense management systems. Many researchers have proposed intelligent systems such as
personal expense advisors that automate transaction categorization and provide financial guidance. These systems improve accuracy and
reduce manual effort in financial tracking. However, scalability challenges and limited adaptability restrict their wider adoption.Similarly,
financial wellness ecosystems integrating IoT and deep learning techniques are capable of handling diverse spending patterns and utility
tracking. Despite their advantages, privacy and security concerns remain major limitations in these systems.

Web-based personal finance management systems have been developed to replace manual financial tracking methods. These systems offer
user-friendly interfaces and basic automation features for expense management and budgeting. However, they often lack advanced
investment guidance and intelligent recommendation capabilities, which limits their effectiveness in comprehensive financial planning. Al-
driven decision support systems have also been explored, focusing on financial optimization and analytical decision-making. Although these
systems provide valuable insights, the accuracy of recommendations still requires improvement .

Machine learning-based financial systems have gained significant attention due to their ability to perform predictive analysis. Systems such
as WONGA utilize advanced machine learning models to improve forecasting accuracy and financial insights. However, further
development is needed in areas such as expense categorization and future prediction reliability. Additionally, research on Large Language
Models (LLMs) for financial advising introduces fairness metrics and reliability frameworks. Despite these advancements, limitations exist
in visualization and validation of fairness in real-world applications.

Smart expense tracking systems using machine learning and visualization tools enhance user experience by providing interactive dashboards
and insights. However, these systems face challenges related to data collection and availability, which can impact overall system
performance. The use of Generative Al in financial advising has also been studied, showing potential in automating financial
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recommendations and providing comprehensive insights. Nevertheless, issues such as lack of transparency and accuracy in Al-generated
suggestions remain unresolved.

Personal finance management solutions with Al-enabled insights focus on forecasting spending patterns and providing predictive financial
recommendations. While these systems improve financial planning, concerns related to reliability and data privacy still need to be addressed.
Visual analytics tools such as FinVis emphasize the importance of graphical representation in understanding financial data, particularly for
wealth and risk analysis. However, accessibility challenges for non-expert users limit their practical usability.

From the analysis of existing systems and research studies, it is observed that most solutions focus on specific functionalities such as expense
tracking, prediction, or visualization. Very few systems provide a fully integrated platform combining all these features along with security
and personalization. Additionally, issues such as scalability, data privacy, and recommendation accuracy remain significant challenges. This
highlights the need for a comprehensive solution, which is addressed by the proposed Next Gen Financial Planning System.

Working Principle

The working principle of the Next Gen Financial Planning System explains how the application performs various operation such as user
authentication, expense tracking, financial analysis, prediction, and reporting in an efficient manner. The system is designed using a modular
approach,

where each component performs a specific function and interacts with other modules to ensure smooth operation .
User Authentication and System Access

The system starts with a secure authentication process. When the application is launched, the user is required to log in using credentials
e  The authentication module verifies user details using encrypted storage.
e  The system validates the input data.
e If the credentials are valid, access is granted to the dashboard.
e Ifinvalid, access is denied.
This ensures that only authorized users can access sensitive financial data and maintains data privacy.

Expense Entry and Management

Once logged in, the user can add and manage financial transactions.
e  Users enter details such as income, expenses, category, and date.
e  The system validates the input data.
e The data is securely stored in the database.
This helps in maintaining structured financial records and enables accurate tracking of spending patterns.

Expense Categorization Module

The system automatically categorizes transactions into predefined groups.
e  Machine learning or rule-based techniques classify expenses [8].
e Categorized data is stored for analysis.
e  Users can also customize categories if needed.

This reduces manual effort and improves the accuracy of financial analysis.

Financial Analysis and Visualization

The system processes stored data to generate meaningful insights.
e It analyzes income and expenditure patterns.
e Graphs and charts are generated for visualization[10].
e  Users can view monthly trends and category-wise distribution.
This enhances user understanding and supports better financial decision-making.

Prediction and Recommendation Module

The system uses predictive models to forecast future financial conditions
e Historical data is used to predict future expenses and savings [6].
e The system generates personalized recommendations.
e  Suggestions for budgeting and saving are provided.
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This enables proactive financial planning and goal achievement .

Goal-Based Financial Planning

The system allows users to set and track financial goals.
e  Users define savings or investment goals.
e The system monitors progress based on current data.
e  Alerts are generated if deviations occur.
This helps users stay focused on long-term financial objectives.

Alert and Notification System

The system provides alerts for better financial management.
e Budget limit alerts when spending exceeds thresholds.
e Savings reminders and goal tracking notifications.
e  Monthly financial summary notifications.

These alerts help users take timely financial actions
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The working principle of the Next Gen Financial Planning System demonstrates how different modules interact to provide a secure, efficient,
and intelligent solution for managing personal finances. By combining features such as automated expense tracking, Al-based prediction,
interactive dashboards, and alert systems, the application improves financial awareness, reduces manual effort, and enhances overall

decision-making efficiency.

Methodology

The methodology of the Next Gen Financial Planning System defines the systematic approach followed for the design, development, and
implementation of the application. The project adopts a structured and modular methodology to ensure efficient development, seamless

integration of components, and reliable system performance.

Modular Development Approach

The system is developed using a modular approach, where each functionality is implemented as a separate module.

Modules
1. Authentication Module
2. Expense Management Module
3. Expense Categorization Module
4. Financial Prediction Module
5. Visualization and Dashboard Module
6. Goal-Based Planning Module
7. Alert and Notification Module

Each module is independently developed and later integrated into the main system. This approach improves maintainability, scalability,

and debugging efficiency .

Divide and Conquer Strategy

The project uses the divide-and-conquer technique to handle complex financial operations.

e Large problems such as financial analysis and prediction are divided into smaller tasks

e Each task is solved independently
e Results are combined to generate final outputs

For example, financial analysis is divided into:
1. Data collection
2. Data categorization
3. Pattern analysis
4. Insight generation
This approach reduces complexity and improves performance .

Prediction Algorithm Methodology
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Predictive analysis is a key methodology used in the system.
Steps:
1. Collect historical financial data
Preprocess and clean the data
Apply machine learning models (e.g., Linear Regression, Random Forest) [6].
Generate predictions for future expenses and savings
Provide personalized recommendations
This method helps users plan their finances effectively and make informed decisions.

SIS

Database Management Methodology

The system uses a structured database for storing financial data securely.
Approach:
e Data is stored in structured tables
e  CRUD operations (Create, Read, Update, Delete) are implemented
e  Transactions are used for critical operations.

Transaction Handling:
e Financial updates are executed as atomic transactions
e Ifany step fails, the transaction is rolled back
o  Ensures data consistency and integrity
Efficient database management improves system reliability and performance.

Security-First Approach

Security is a critical aspect of financial applications. The system follows a security-first methodology.
Security Measures:

e  Data encryption techniques for secure storage

e Secure user authentication mechanisms[2].

e  Protection against unauthorized access

o Safe handling of sensitive financial data
This ensures that user financial information is protected at all times.

Real-Time Processing and Visualization

The system is designed to provide real-time financial insights.
Features:
o Instant data processing and updates
e Interactive dashboards and visualizations
e Real-time tracking of income, expenses, and savings
This approach enhances user experience and supports timely decision-making.

The methodology adopted for the Next Gen Financial Planning System ensures systematic development and effective problem solving. By
using modular design, data-driven analysis, predictive algorithms, and secure database techniques, the system provides a robust and efficient
solution for intelligent personal financial management.

System Architecture

The system architecture of the Next-Gen Financial Planning System is designed to deliver a secure, scalable, and intelligent platform for
managing personal and organizational finances. By adopting a layered architecture and integrating modern technologies such as cloud
computing, Al-based analytics, and secure data handling, the system ensures efficient financial planning, real-time insights, and enhanced
user experience[4]. The architecture supports key functionalities including expense tracking, investment planning, budgeting, forecasting,
and reporting, making it a comprehensive financial management solution.

161



International Journal of Electrical, Electronics and Computer Systems 15(1) 2026

Layer 5: Hardware
Layer 2: Business Logic :
/- Bank APIs + Payment GW

Layer 1: Presentation Layer 4: Analytics/Al

Next.js + Clerk H Express. js + Drizzle ORM 4-{ Recharts + Insights

\ Layer 3: Data

[ -
PostgresoL

Fig. 1. System Architecture Diagram
Overview of System Architecture

The architecture of the system is divided into multiple layers, each responsible for specific functionalities. These layers work together to
provide a complete and efficient solution for managing pharmacy operations.

1. Presentation Layer (User Interface Layer)
2. Business Logic Layer

3. Data Layer (Database)

4. Hardware Integration Layer

This layered architecture helps in separating concerns, improving code organisation, and simplifying maintenance .

1. Presentation Layer (User Interface)
The Presentation Layer is responsible for user interaction. It provides intuitive dashboards and interfaces for managing financial data.
Components:

e  Web Application (Dashboard for financial overview)

e  Mobile Application (Android/iOS for on-the-go access)

e Data Visualization Tools (Graphs, charts, reports)

2. Business Logic Layer
The Business Logic Layer is the core of the system. It handles all processing and decision-making operations.
Major Components:

e Budget Management Module

e Expense Tracking Module

e Investment Planning Engine

e Risk Assessment Module

e Notification & Alert System

Responsibilities:
e  Manages budgets and monitors spending limits.
e Managing transactions
e Coordinating between Ul and database
e  Analyzes spending patterns
e Provides risk-based insights
e Notifies important financial updates
This layer ensures that all operations are performed correctly and efficiently.

3. Data Layer (Database)
The Data Layer is responsible for storing and managing all system data securely.

Database Used:
e  Postgre SQL
Tables:

e  User Profile Table
e Transaction Table
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e Budget Table
e Investment Portfolio Table
¢ Financial Goals Table
e Alerts & Notifications Table
Features:
e Data encryption using AES-256 [2].
e Secure storage of sensitive data
e Fast data retrieval
The use of encrypted databases ensures data privacy and protection, which is essential in finance applications .

4. Analytics & Al Layer
This layer enhances decision-making by providing intelligent insights and predictions.
Components:

e Al-based Financial Forecasting[6]

e Expense Pattern Analysis

e Investment Recommendation Engine

e  Risk Prediction Models

5. Hardware Integration Layer
The system integrates with hardware and external devices to enhance functionality.
Components:

e Biometric Authentication (Fingerprint/Face ID)

e  Secure Payment Gateways

o  API Integration with Banking Systems

6. Data Flow in the System
The flow of data in the system follows a structured path:
e  User interacts with the UI (Presentation Layer)
e Request is sent to Business Logic Layer
o Logic is processed (e.g., budget calculation, investment suggestions)
e Data is stored/retrieved from Database Layer
e Al Layer analyzes data and generates insights
e  Results are displayed back to the user
This structured data flow ensures smooth communication between components and efficient processing .

Result & Discussion

The results obtained after the implementation and testing of the Next-Gen Financial Planning System demonstrate its effectiveness in simplifying
and enhancing financial management processes. The system successfully addresses the limitations of traditional methods by providing automated
budget management, accurate expense tracking, intelligent investment recommendations, and reliable risk assessment. The Budget Management
and Expense Tracking modules efficiently monitor and categorize financial activities, while the Investment Planning Engine and Risk Assessment
Module support informed decision-making through data-driven insights. Additionally, the Notification and Alert System ensures timely updates
for important financial events. The integration of analytics and Al further improves forecasting[6] and trend analysis. Overall, the system exhibits
high accuracy, usability, and responsiveness, significantly reducing manual effort and enabling users to manage their finances more efficiently and
intelligently.

Implementation Results

The Next-Gen Financial Planning System was successfully developed as a cross-platform application using Flutter and tested on Android devices.
All core modules were properly implemented and integrated, enabling the system to perform essential financial management functions such as
budgeting, expense tracking, investment planning, and real-time alerts without major issues.

Key Results:
e Successful user authentication using secure login and biometric verification
e Accurate recording and categorization of financial transactions
e  Efficient budget creation and real-time monitoring of expenses
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o Intelligent investment recommendations based on user data

o  Effective risk assessment with meaningful insights

e  Automated alerts for budget limits, bill payments, and unusual activities

e  Real-time data synchronization and financial report generation

The system demonstrated stable performance during testing and efficiently handled multiple operations simultaneously, ensuring reliability,

accuracy, and a smooth user experience.

Sign in to Smart Finance

G Continus with Google

Cantinue

- T

Manage Your Finances
withIntelligence

User Interface Results

The graphical user interface (GUI) of the Next-Gen Financial Planning System was tested for usability, accessibility, and responsiveness across

different devices.

Observations:

The interface is simple, intuitive, and easy to use
Navigation between screens is smooth and responsive

Data entry for expenses, budgets, and investments is quick and efficient

Screens such as dashboard, expense tracking, budget management, and reports are clearly designed.

The user-friendly design ensures that the system can be effectively used even by individuals with basic technical knowledge, enhancing

overall user experience and accessibility.

Performance Analysis

The system performance of the Next-Gen Financial Planning System was evaluated based on speed, efficiency, and reliability.

Results:
[ )
[ )
[ )
[ )

Application startup time is within acceptable limits

Financial data processing (such as expense entry and budget updates) is completed quickly (within a few seconds)

Real-time synchronization of financial data is efficient and consistent

The system handles multiple operations smoothly without lag

Alerts and notifications are delivered instantly

The system demonstrated reliable and efficient performance during testing, ensuring a smooth and responsive user experience.
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Transaction Entry Interface Results

The Transaction Entry Interface of the Next-Gen Financial Planning System was tested for usability, accuracy, and efficiency in recording financial
data. The interface allows users to add and manage transactions seamlessly.

Observations:

e  The “Add Transaction” screen is clearly designed with a simple and intuitive layout

o  Users can easily input details such as type, amount, account, category, and date

e  The Al-based “Scan Receipt” feature enables quick and automated data entry

e  Dropdown selections improve accuracy and reduce manual errors

e  The interface ensures smooth navigation and quick form submission

e Input fields are well-organized, making data entry fast and efficient
The interface enhances user experience by simplifying transaction management and reducing manual effort, making it suitable for users with basic
technical knowledge.

o 25 Dasnboard 0
Add Transaction

SWAPNIL (¢85732.00)

Alert and Notification System Results
The alert and notification system was evaluated for its effectiveness in delivering timely financial updates.

Results:
e  Budget limit alerts are generated accurately
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e  Bill payment reminders are notified on time
e  Unusual transaction alerts are detected and displayed correctly
e Investment and financial updates are delivered instantly

Discussion:
This feature helps users make timely financial decisions, avoid overspending, and stay updated with important financial activities.

Smart Insights

* Your highest expense category this month might need attention.

Financial Reminder System Results
The financial reminder module was tested for its functionality and reliability.

Results:
e Financial goals and reminder details are stored successfully
e Notifications for bill payments and savings goals are generated at scheduled times
e  Reminders help users stay consistent with their financial plans

Discussion:
This feature ensures better financial discipline by reminding users of upcoming payments and goals, thereby improving overall financial
management.

= Consider setting up a budget for better financial management.

= Track your recurring expenses to identify potential savings.

Thank you for using Smart Finance. Keep tracking your finances for better financial health!

The Next-Gen Financial Planning System successfully achieves its objectives by providing a secure, efficient, and user-friendly platform for
managing financial activities. It reduces manual effort, minimizes errors, and improves financial decision-making through features such as
automated expense tracking, budget management, investment planning, and real-time alerts. The integration of analytics and Al enhances
forecasting and provides valuable insights. The system demonstrates reliable performance, strong usability, and practical applicability in real-world
scenarios. Overall, it improves efficiency, ensures data security, and helps users maintain better financial control while also offering scope for future
enhancements.

Conclusion

The Next-Gen Financial Planning System is successfully developed as a secure, efficient, and user-friendly application designed to simplify and
automate personal financial management. In many cases, traditional methods of managing finances are manual, fragmented, and prone to errors,
making it difficult for users to track expenses, manage budgets, and plan investments effectively. The proposed system addresses these challenges
by providing an integrated digital platform that combines expense tracking, budget management, investment planning, risk assessment, and
financial reminders into a single solution.

The system efficiently records and categorizes financial transactions while enabling users to set budgets and monitor their spending in real time.
The inclusion of intelligent features such as Al-based financial analysis and investment recommendations [5][6]enhances decision-making and
helps users plan their financial future more effectively. Additionally, real-time alerts and reminders ensure that users stay informed about budget
limits, bill payments, and important financial events.

Security is a key strength of the system. The implementation of secure authentication mechanisms, including PIN and biometric verification, along
with encrypted data storage, ensures that sensitive financial information is protected from unauthorized access. The use of a cross-platform
framework allows the application to provide a consistent and responsive user experience across different devices.
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The alert and notification system plays a vital role in maintaining financial discipline by providing timely updates, while the financial reminder
module helps users stay consistent with their goals and commitments. These features collectively improve overall financial awareness and
management efficiency.

From the results and discussion, it is observed that the system performs efficiently, provides accurate insights, and enhances user experience. It
significantly reduces manual effort, minimizes errors, and supports better financial decision-making. Although the system has certain limitations
such as dependency on device connectivity and limited integration with external financial services, it provides a strong foundation for future
enhancements.

In conclusion, the Next-Gen Financial Planning System offers a practical, reliable, and scalable solution for modern financial management. It
improves efficiency, ensures data security, and empowers users to make informed financial decisions. With future enhancements such as cloud
integration, multi-user support, and advanced Al-based financial forecasting, the system can be further developed into a comprehensive and
industry-level financial planning platform.
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