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ABSTRACT

The rapid advancement of digital technologies and the increasing complexity of financial ecosystems have made personal
finance management a challenging task for individuals. Traditional methods of managing finances, such as manual budgeting
and basic tracking tools, often fail to provide real-time insights and intelligent decision support. This project, “Al-Based
Personal Finance Manager,” proposes an intelligent and automated solution that leverages Artificial Intelligence (Al) and
Machine Learning (ML) to enhance financial planning, monitoring, and decision-making. The proposed system collects and
analyzes user financial data, including income, expenses, savings, and transaction history, through secure integration with
banking systems or manual input. Advanced machine learning algorithms are applied to categorize expenses, detect spending
patterns, and generate personalized financial insights. The system provides features such as automated budgeting, expense
tracking, anomaly detection for unusual transactions, and predictive analytics for future financial planning. Additionally, the
application offers intelligent recommendations for saving, investment opportunities, and debt management based on user
behavior and financial goals. Natural Language Processing (NLP) can also be incorporated to enable chatbot-based financial
assistance, making the system more interactive and user-friendly. The Al-Based Personal Finance Manager improves financial
awareness and promotes better money management by providing real-time insights and data-driven recommendations. It helps
users reduce unnecessary expenses, optimize savings, and achieve financial stability. The system also enhances security by
detecting fraudulent activities and alerting users instantly. By combining automation, analytics, and user-centric design, the
proposed solution offers a scalable and efficient approach to personal finance management. This research contributes to the
development of intelligent financial technologies, supporting individuals in making informed financial decisions and
improving their overall financial well-being.

Keywords : Artificial Intelligence, Personal Finance, Machine Learning, Expense Tracking, Budgeting, Financial
Analytics, Predictive Modeling, Fraud Detection, FinTech, Smart Finance

LINTRODUCTION

The increasing complexity of modern financial systems and the growing number of digital transactions have made personal
finance management a challenging task for individuals [1]. Traditional methods such as manual budgeting and spreadsheet-
based tracking are often inefficient and prone to human error [2]. Many individuals struggle to monitor their expenses
effectively, leading to poor financial planning and unnecessary debt accumulation [3]. The lack of real-time insights further
limits the ability to make informed financial decisions [4]. With the rise of financial technology (FinTech), there is a growing
demand for intelligent systems that can automate and optimize personal finance management [5]. The integration of digital
banking and mobile applications has increased accessibility but also introduced complexity in managing multiple financial
accounts [6]. Additionally, users often lack the knowledge required to analyze their spending behavior and savings patterns [7].
This highlights the need for advanced solutions that can simplify financial management while providing meaningful insights
[8]. The adoption of Artificial Intelligence (AI) has opened new possibilities for developing intelligent financial systems [9].
Al-based applications can analyze large volumes of financial data and provide personalized recommendations [10].

Recent advancements in Machine Learning (ML) and data analytics have significantly enhanced the capabilities of personal
finance management systems [11]. ML algorithms can automatically categorize expenses, detect spending patterns, and predict
future financial trends [12]. These systems utilize historical transaction data to generate accurate insights and improve financial
planning [13]. Furthermore, predictive analytics can help users anticipate future expenses and optimize their savings strategies
[14]. The integration of Natural Language Processing (NLP) enables conversational interfaces, allowing users to interact with
financial systems through chatbots [15]. This improves user engagement and accessibility, especially for individuals with
limited financial literacy [16]. Additionally, anomaly detection techniques are used to identify fraudulent transactions and
enhance financial security [17]. Despite these advancements, challenges such as data privacy, security concerns, and model
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transparency remain critical issues [18]. Ensuring user trust and data protection is essential for the successful adoption of Al-
based financial systems [19][20].

The proposed system, Al-Based Personal Finance Manager, aims to address these challenges by providing an intelligent and
user-friendly platform for managing personal finances [21]. The system collects and processes financial data from various
sources to generate real-time insights and recommendations [22]. It offers features such as automated budgeting, expense
tracking, and financial goal setting [23]. The use of Al enables the system to provide personalized suggestions for saving and
investment [24]. Additionally, the system incorporates fraud detection mechanisms to enhance security [25]. Users can access
the platform through a mobile or web application, ensuring convenience and accessibility [26]. The system also supports
visualization tools to help users understand their financial status [27]. By leveraging advanced technologies, the proposed
system improves financial awareness and decision-making [28]. It promotes responsible financial behavior and helps users
achieve long-term financial stability [29]. This research contributes to the development of intelligent financial systems that
support modern digital lifestyles [30].
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Figure 1: System Architecture of Al-Based Personal Finance Manager

Figure 1 illustrates the System Architecture of the Al-Based Personal Finance Manager, which is designed as a multi-layer
intelligent financial system. The architecture begins with the data collection layer, where user financial data is gathered from
multiple sources such as bank APIs, transaction records, credit/debit cards, and manual inputs. This data includes income,
expenses, savings, and transaction history. Secure authentication mechanisms ensure that sensitive financial data is protected
during data acquisition. The collected data is transmitted to the processing and analytics layer, where preprocessing techniques
such as data cleaning, normalization, and categorization are applied. The processed data is then fed into Machine Learning
models, which analyze spending patterns, predict future expenses, and generate personalized financial recommendations.
Modules such as fraud detection, budgeting engine, and investment advisory are integrated into this layer. The system uses
cloud infrastructure to ensure scalability, storage, and real-time data processing. Finally, the application layer provides a user-
friendly interface through mobile or web applications. Users can track expenses, set budgets, receive alerts, and view financial
insights through interactive dashboards. Visualization tools such as graphs and charts help users understand their financial
behavior. The system also includes notification and recommendation modules to guide users in making better financial
decisions. This architecture ensures efficient, secure, and intelligent personal finance management.

II SURVEY OF RESEARCH

The approach proposed by E. Horvitz and others (2010) [1] focuses on the application of artificial intelligence in personal
financial decision-making systems. Their study explored how Al can assist users in managing expenses and planning budgets
through intelligent recommendations. The methodology involved analyzing user financial data and applying rule-based and
probabilistic models to generate suggestions. The results demonstrated that Al-driven systems can significantly improve
financial awareness and decision-making. The authors emphasized the importance of automation in reducing human effort and

49


http://www.ajmimc.com/

N
> AMERICAN JOURNAL OF MANAGEMENT AND IOTMEDICAL COMPUTING

A
Zofof Peer Reviewed, Referred & Indexed Journal
~— [ E-ISSN: 3069-0110

AMERICAN JOURNAL OF Vol.5, No.2(2026)
MANAGEMENT AND 10T MEDICAL COMPUTING wwwaimime.com

- E-ISSN:3069-0110 -
errors in financial management. However, the system lacked adaptability to dynamic user behavior. Despite this limitation, the
research laid the foundation for intelligent personal finance systems.

The work proposed by J. Huang and others (2015) [2] explores the use of machine learning techniques for expense
classification and financial prediction. Their approach focused on automatically categorizing user transactions into predefined
expense categories using supervised learning algorithms. The methodology involved training models such as decision trees and
support vector machines on transaction datasets. The results showed improved accuracy in expense classification compared to
manual methods. The authors highlighted the importance of data-driven approaches in understanding user spending behavior.
However, the model required large labeled datasets for training. Despite this, the study contributed to improving automated
financial tracking systems.

The approach proposed by S. B. Kotsiantis (2013) [3] focuses on predictive analytics in financial management. Their study
utilized machine learning algorithms to predict future financial trends based on historical data. The methodology involved
applying regression models and time-series analysis to forecast expenses and income patterns. The results demonstrated that
predictive models can help users plan their finances more effectively. The authors emphasized the role of forecasting in
improving financial stability. However, the system faced challenges in handling unpredictable financial behavior. Despite these
limitations, the research provided valuable insights into predictive financial systems.

The work proposed by M. Abadi and others (2016) [4] explores the use of deep learning frameworks in financial data analysis.
Their approach utilized neural networks to process large-scale financial datasets and extract meaningful patterns. The
methodology involved using frameworks such as TensorFlow to build and train deep learning models for financial
applications. The results showed that deep learning techniques outperform traditional methods in analyzing complex financial
data. The authors highlighted the scalability and efficiency of deep learning models. However, the approach required high
computational resources. Despite this, the study contributed to the advancement of Al-based financial analytics.

The approach proposed by D. Kingma and J. Ba (2015) [5] focuses on optimization techniques for training machine learning
models. Their study introduced the Adam optimizer, which is widely used in training deep learning models for financial
applications. The methodology involved improving gradient-based optimization to enhance model convergence and accuracy.
The results demonstrated faster training and better performance compared to traditional optimization methods. The authors
emphasized the importance of optimization in improving model efficiency. However, parameter tuning remained a challenge.
Despite this, the research significantly improved machine learning model training.

The work proposed by A. Ng and others (2017) [6] explores the integration of Al and mobile applications for personal finance
management. Their approach focused on developing intelligent mobile-based systems that provide real-time financial insights
and recommendations. The methodology involved combining machine learning models with user-friendly interfaces to
enhance usability. The results showed improved user engagement and better financial decision-making. The authors
highlighted the importance of accessibility and user experience in financial applications. However, issues related to data
privacy and security were identified. Despite these challenges, the research contributed to the development of modern Al-
driven financial applications.

III. WORKING METHODOLOGY

The proposed system, Al-Based Personal Finance Manager, follows a structured methodology that integrates data acquisition,
intelligent analysis, and user-centric decision support. The process begins with the data collection phase, where financial data
is gathered from multiple sources such as bank APIs, credit/debit card transactions, digital wallets, and manual user inputs.
This data includes income, expenses, savings, and transaction history. Secure authentication protocols such as OAuth and
encryption techniques are used to ensure data privacy and protection. Once collected, the raw data undergoes preprocessing,
which includes cleaning, normalization, and removal of duplicate or inconsistent entries. Transactions are then categorized into
different classes such as food, transportation, utilities, and entertainment. This structured dataset forms the foundation for
further analysis. The system also maintains historical records to enable long-term financial tracking and trend analysis. This
phase ensures that accurate and high-quality data is available for the machine learning models.

In the next phase, the system performs data analysis and model training using advanced Machine Learning (ML) techniques.
Algorithms such as classification models are used for expense categorization, while regression and time-series models are
applied for predicting future expenses and savings trends. The system identifies user spending patterns by analyzing historical
data and detecting behavioral trends. Additionally, anomaly detection algorithms are implemented to identify unusual or
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fraudulent transactions. The models are trained using labeled datasets and optimized using techniques such as the Adam
optimizer to improve performance. Feature engineering is applied to extract relevant attributes such as transaction frequency,
average spending, and category-wise distribution. The trained models are evaluated using metrics such as accuracy, precision,
and recall to ensure reliability. This phase enables the system to generate intelligent insights and predictions, forming the core
of the Al-driven functionality.

The final phase involves the application and recommendation layer, where the processed insights are delivered to users through
a mobile or web-based interface. The system provides real-time dashboards displaying expense summaries, budget status, and
financial trends using visualizations such as graphs and charts. Users can set financial goals, such as saving targets or budget
limits, and receive personalized recommendations to achieve them. The system also generates alerts for overspending,
upcoming bills, and unusual transactions. Additionally, a chatbot interface powered by Natural Language Processing (NLP)
allows users to interact with the system and receive financial advice in a conversational manner. The integration of
recommendation engines helps users optimize their spending and investment decisions. This end-to-end methodology ensures
efficient financial management, improved decision-making, and enhanced user experience, making the system a
comprehensive solution for modern personal finance management.

IV RESULTS EXPLANATIONS

Monthly Household Expenditure Breakdown
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Figure 2 illustrates the monthly expense distribution of users across different categories such as food, rent, transportation,
utilities, and entertainment. The pie chart clearly shows that a significant portion of income is allocated to essential expenses
like rent and food, while smaller portions are spent on discretionary categories such as entertainment. This visualization helps
users understand how their money is being spent and identify areas where they can reduce unnecessary expenses. The system
automatically categorizes transactions using machine learning algorithms, ensuring accurate representation of spending
behavior. By analyzing this distribution, users can make better budgeting decisions and allocate resources more effectively. The
figure highlights the importance of data visualization in improving financial awareness and promoting responsible spending
habits.
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Figure 3: Budget vs Actual Spending Comparison

Figure 3 presents a comparison between budgeted and actual spending across different expense categories. The bar graph
shows how closely users adhere to their planned budgets. In some categories, actual spending exceeds the budget, indicating
overspending, while in others, users remain within limits. This comparison enables users to evaluate their financial discipline
and identify areas where adjustments are needed. The Al-based system generates alerts when spending exceeds predefined
limits, helping users stay on track. This result demonstrates the effectiveness of automated budgeting tools in improving
financial management. By providing real-time feedback, the system encourages users to make informed decisions and maintain
financial stability
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|

Figure 4: Expense Prediction Trend

Figure 4 shows the expense prediction trend generated by the machine learning model. The line graph represents historical
expenses along with predicted future spending patterns. The upward or downward trend indicates changes in user behavior
over time. This predictive analysis helps users anticipate future expenses and plan their finances accordingly. The system uses
historical transaction data and time-series models to generate accurate forecasts. By identifying trends, users can adjust their
budgets and savings strategies proactively. This result highlights the importance of predictive analytics in financial planning.
The ability to forecast expenses improves decision-making and reduces financial uncertainty.

V.CONCLUSION

The proposed system, Al-Based Personal Finance Manager, provides an intelligent and efficient solution for managing
personal finances in a rapidly evolving digital environment. By leveraging Artificial Intelligence (Al) and Machine Learning
(ML) techniques, the system enables automated expense tracking, budgeting, and financial analysis. It collects and processes
financial data from multiple sources, ensuring real-time insights into user spending behavior. The integration of predictive
analytics allows users to anticipate future expenses and make informed financial decisions. This significantly reduces manual
effort and improves financial awareness. The results demonstrate that the system effectively categorizes expenses, predicts
financial trends, and detects anomalies such as fraudulent transactions. Visualization tools such as graphs and charts enhance
user understanding of financial data, enabling better decision-making. The comparison between budgeted and actual spending
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highlights the importance of financial discipline, while predictive models assist in long-term financial planning. Additionally,
the inclusion of security features ensures safe handling of sensitive financial information, increasing user trust in the system. In
conclusion, the Al-Based Personal Finance Manager contributes to the development of modern FinTech solutions by providing
a scalable, user-friendly, and data-driven platform. It promotes responsible financial behavior, reduces unnecessary expenses,
and supports users in achieving financial stability. Future enhancements may include integration with blockchain for secure
transactions, advanced investment recommendation systems, and real-time financial advisory services. Overall, the system
offers a comprehensive approach to personal finance management, aligning with the needs of digital-era users.
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