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ABSTRACT 

In the digital age, financial management has become more complex owing to escalating costs, diverse income streams, and the 

necessity for meticulous financial planning. Conventional financial management techniques, including manual record-keeping 

and spreadsheets, lack automation, accuracy, and insightful analysis. These constraints hinder consumers from making prudent 

financial choices. 

This article introduces MoneyMind, an AI-based personal financial management solution that incorporates sophisticated data 

analytics and machine learning methodologies to tackle these issues. The solution offers a centralized platform for the 

administration, recording, and analysis of real-time financial transactions. Its advanced features include the Isolation Forest 

method to find unusual spending, linear programming to help create better budgets, and Seasonal Auto-Regressive Integrated 

Moving Average (SARIMA) to predict costs. 

The suggested approach enhances individuals' knowledge of their financial status by delivering visual information via interactive 

dashboards and automated report generation. Experimental studies indicate that artificial intelligence significantly enhances 

financial decision-making, mitigates atypical expenditures, and fosters optimal budget allocation. The system is scalable, intuitive, 

and efficient for managing personal funds in practical applications. 
Keywords — Personal Finance Management, Machine Learning, Forecasting, Anomaly Detection, Budget Optimization, Financial 

Analytics 

 

I.     INTRODUCTION 

People manage their money in various ways, especially with 

the rapid growth of digital tools. Many individuals now utilize 

digital payments, mobile apps, and online banking, which make 

money transfers more frequent and complex. Therefore, to 

ensure financial security and plan for the future, it is essential 

to learn effective money management skills. 

Despite these technological advancements, many businesses 

still rely on traditional methods for managing finances, such as 

manual recordkeeping and spreadsheets. These approaches 

have several drawbacks, including a lack of automation, 

susceptibility to human error, and the inability to provide real-

time insights. Additionally, these systems often lack 

sophisticated analysis or predictive capabilities, making it 

challenging for users to track their spending or make informed 

financial decisions. 

In recent years, artificial intelligence and data analytics have 

been integrated into financial systems, leading to innovative 

ways to enhance financial management. By employing machine 

learning techniques, these systems can analyze vast amounts of 

financial data, identify trends, and generate valuable insights. 

These technologies have proven effective in various 

applications, including fraud detection, financial forecasting, 

and risk assessment. 

In light of these advancements, this paper presents 

MoneyMind, an AI-driven personal finance management 

system that combines fundamental financial tracking with 

intelligent analysis tools. The system provides a centralized 

platform for managing all financial activities and features 

advanced capabilities such as budget optimization, cost 

projections, and anomaly detection. 

The forecasting tool employs the Seasonal Auto-Regressive 

Integrated Moving Average (SARIMA) model to estimate 

future expenses based on historical data. For anomaly 

detection, the Isolation Forest method identifies transactions 

that appear unusual. The system also utilizes linear 

programming to optimize cash management based on user-

defined objectives. 

The proposed approach aims to enhance financial awareness, 

improve decision-making, and promote greater discipline in 

money management. MoneyMind serves as a comprehensive 

solution for smart personal finance management, integrating 

machine learning with a user-friendly web interface. 

II.     LITERATURE REVIEW 
Several research studies have explored the application of 

machine learning and data analytics in financial systems, 

particularly in areas such as forecasting, anomaly detection, and 

financial decision support. 

1. Smith and Kumar (2020) proposed the use of time-

series models for financial forecasting, demonstrating 

how historical financial data can be utilized to predict 

future trends with reasonable accuracy.  

2. Brown et al. (2019) investigated anomaly detection 

techniques in financial systems and highlighted the 

importance of identifying unusual transaction patterns 

to prevent financial risks and irregularities.  

3. Lee (2021) examined the role of machine learning in 

personal finance management systems and 
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emphasized the need for intelligent systems that can 

assist users in decision-making processes.  

4. Gupta and Sharma (2022) explored optimization 

techniques for budget allocation, focusing on linear 

programming methods to efficiently distribute 

financial resources based on priorities.  

5. Breiman (2001) introduced the Random Forest 

algorithm, which has been widely used in financial 

analytics due to its high accuracy and robustness in 

handling complex datasets.  

6. Goodfellow et al. (2016) discussed deep learning 

techniques and their potential applications in 

predictive analytics, including financial forecasting 

and pattern recognition.  

7. Mitchell (1997) provided foundational concepts of 

machine learning, explaining how algorithms can 

learn from data and improve performance over time.  

8. Grinberg (2018) highlighted the importance of web-

based frameworks such as Flask in developing 

scalable and efficient financial applications.  

9. Sweigart (2015) demonstrated the use of Python for 

automating data-related tasks, which is essential for 

financial data processing and analysis.  

10. Matthes (2019) emphasized the role of modern 

programming tools in developing user-friendly 

applications that integrate backend processing with 

frontend interfaces.  

III. PROPOSED SYSTEM 

 The MoneyMind: AI-Powered Personal Finance 

Management System is designed to be smart, automatic, 

and user-friendly, helping you effectively track your 

finances. This system leverages modern web technology 

and machine learning to enhance user experience and assist 

individuals in making informed financial decisions. 

 Unlike traditional financial tracking systems, which 

require manual data entry, this innovative system automates 

the process, analyzes data in real time, and provides 

predictive insights. With a single web-based application, 

users can effortlessly monitor, manage, and review their 

financial activities. 

 

A. System Overview 

  

 Simple financial chores can be done in MoneyMind, 

such as adding transactions for income and expenses, sorting 

financial data, changing or removing records, and viewing a log 

of transactions. The data is kept safely and is simple to access 

to through a structured interface. 

 The system has a live screen that always shows the 

user how much money they have. Graphs are used to show 

important numbers like total income, total costs, net balance, 

and spending per group. People can make smart decisions about 

their money when these things are present. 

 

B. System Workflow 

 

The overall workflow of the system is as follows: 

 

1. User registration and authentication  

2. Input of financial transactions (income/expense)  

3. Data storage in the database  

4. Data processing and categorization  

5. Visualization of financial data through charts  

6. Application of machine learning models  

7. Generation of insights and predictions  

8. Report generation in PDF format  

 

This workflow ensures smooth integration of data 

collection, processing, analysis, and presentation. 

 

C. Key Features of the System 

 

The proposed system incorporates several 

advanced features that distinguish it from 

traditional financial management tools: 

 Automated Financial Tracking: 

Facilitates users in effectively recording 

and managing transactions without the 

need for human computations. 

 Interactive Dashboard: Offers visual 

representations of financial data via 

charts and summaries for enhanced 

comprehension. 

 Expense Forecasting: Employs the 

SARIMA model to project future 

expenditures with previous data. 

 Anomaly Detection: Utilizes the 

Isolation Forest method to detect atypical 

or questionable transactions. 

 Budget Optimization: Employs linear 

programming methods to recommend the 

most efficient distribution of revenue 

among several categories. 

 Secure Authentication: Ensures data 

privacy through password hashing and 

session management. 

 Report Generation: Enables users to 

export financial data in PDF format for 

documentation and offline analysis. 

 

D. Advantages of the Proposed System 

 

The proposed system offers several advantages 

over existing methods: 

 Provides real-time financial insights 

 Reduces human errors in financial 

tracking 

 Enhances decision-making through AI-

based analysis 

 Improves financial discipline and 

planning 

 Ensures secure and organized data 

management  
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IV. PROPOSED ALGORITHM 

  This system looks at financial activities and comes up 

with smart ideas by using a mix of machine learning algorithms 

and data processing techniques. The program works with 

financial data in a set way to make forecasts, identify outliers, 

and boost performance. 

 

Algorithm: AI-Based Personal Finance Management 

System 

Step 1: Initialize the system and authenticate the user. 

Step 2: Collect financial transaction data, including income 

and expenses. 

Step 3: Store transaction data in the SQLite database. 

Step 4: Perform data preprocessing: 

 Remove invalid or missing values 

 Convert data into a structured format 

 Categorize transactions 

Step 5: Calculate financial metrics. 

 Total income 

 Total expenses 

 Net balance 

Step 6: Apply time-series forecasting (SARIMA model). 

 Analyze historical expense data 

 Predict future expenses for upcoming periods 

Step 7: Perform anomaly detection (Isolation Forest 

algorithm). 

 Identify unusual or abnormal transactions 

 Mark anomalies based on deviation patterns 

Step 8: Apply budget optimization (linear programming): 

 Define constraints based on income 

 Allocate budget across categories 

 Maximize financial efficiency 

Step 9: Generate visual insights: 

 Display charts (pie, bar, and forecast graphs) 

 Show category-wise spending 

Step 10: Provide user feedback and recommendations based 

on analysis. 

Step 11: Generate a PDF report for financial summaries. 

Step 12: update the system continuously with new 

transaction data for improved accuracy. 

V.     SYSTEM ARCHITECTURE 

The MoneyMind system was built using a three-tier 

framework. This architecture is flexible, it can grow, and it can 

handle data quickly. There are three layers in the system: the 

Presentation Layer, the Application Layer, and the Data Layer. 

 

A. Presentation Layer (Frontend) 

 The presentation layer represents the user interface of 

the system. It is developed using HTML, CSS, and 

JavaScript, providing a responsive and user-friendly 

experience. 

 

 This layer allows users to 

 Register and log into the system  

 Add, edit, and delete financial transactions  

 View financial summaries and dashboards  

 Access reports and analytics  

 

 The frontend communicates with the backend through 

API requests and displays results in the form of charts and 

tables using visualization libraries such as Chart.js. 

 

B. Application Layer (Backend) 

  

 The application layer is implemented using the Flask 

web framework in Python. It acts as the core processing unit 

of the system and handles all business logic. 

 

 Key responsibilities include: 

 Processing user requests  

 Managing authentication and session 

handling  

 Performing CRUD operations on 

transactions  

 Executing machine learning models  

 Generating reports  

 

 This layer integrates machine learning algorithms 

such as SARIMA for forecasting, Isolation Forest for anomaly 

detection, and linear programming for optimization. 

 

C. Data Layer (Database & ML Models) 

  

 The data layer is responsible for storing and managing 

all system data. It uses SQLite, a lightweight relational 

database, to store user details and transaction records. 

 

 Components of the data layer include 

 Users table (authentication data)  

 Transactions table (financial records)  

 Machine learning models (trained on 

transaction data)  

 This layer ensures: 

 Data integrity  

 Efficient retrieval of records  

 Secure storage of user information  

 

D. Data Flow Description 

  

 The flow of data in the system is as follows: 

 

1. The user interacts with the frontend 

interface. 

2. The request is sent to the backend server 

(Flask). 

3. The backend processes the request and 

interacts with the database. 

4. Machine learning models analyze the data 

when required. 

5. Processed results are sent back to the 

frontend. 
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6. The frontend displays the output in visual 

or textual form.  

 

 This structured flow ensures smooth communication 

between different system components. 

 

E. Advantages of the Architecture 

 

 Clear separation of concerns. 

 Easy scalability and maintenance. 

 Efficient handling of large datasets. 

 Flexibility to integrate additional features. 

 Improved system performance and 

reliability. 

VI. DATASET DESCRIPTION 

 MoneyMind analyses, predicts, and improves 

performance by using data from consumers’ financial 

transactions. The data collected is a list of all the transactions 

entered as income and spending by users through the app 

interface. 

 

A. Dataset Attributes: 

 

 The dataset includes the following key features: 

 

TABLE I: 

DATASET ATTRIBUTES 

Feature Description 

Date Represents the date of the transaction 

Amount Monetary value of the transaction 

Category Type of transaction (Food, Transport, etc.) 

Type 
Indicates whether the transaction is Income 

or Expense 

Description Additional details about the transaction 

 

B. Dataset Characteristics 

 

 The dataset is dynamic, as it is continuously 

updated with user inputs.  

 It contains both categorical and numerical 

data. 

 Data is user-specific, ensuring personalized 

financial analysis.  

 The dataset size increases over time, 

improving model accuracy. 

 

C. Sample Dataset 

 

 A sample representation of the dataset is shown 

below: 

 

TABLE II: 

SAMPLE DATASET 

Date Amount Category Type Description 

2025-01-01 5000 Salary Income Monthly Salary 

2025-01-02 200 Food Expense Lunch 

2025-01-03 1500 Rent Expense House Rent 

2025-01-04 300 Transport Expense Bus Fare 

 

D. Data Preprocessing: 

  

 Before applying machine learning algorithms, the 

dataset undergoes preprocessing: 

 

 Removal of invalid or missing entries.  

 Conversion of date into time-series format.  

 Categorization of transactions.  

 Aggregation of monthly expenses.  

 Normalization of numerical values.  

 

 This preprocessing ensures that the data is clean, 

consistent, and suitable for analysis. 

 

E. Importance of Dataset 

 

 The dataset plays a crucial role in the system as it 

enables: 

 Accurate financial analysis.  

 Reliable forecasting of future expenses.  

 Detection of abnormal spending patterns.  

 Effective budget optimization. 

 

 The quality and quantity of data directly influence the 

performance of the machine learning models used in the 

system. 

VII. RESULTS AND DISCUSSION 

 The MoneyMind system was tested to evaluate its 

ability to analyze financial information, predict future costs, 

identify issues, and plan spending wisely. The results indicate 

that machine learning methods can help people handle their 

personal finances. 

 

A. Performance Evaluation: 

 

 The system was tested using multiple user-generated 

transaction datasets. The evaluation focused on: 

 

 Forecast accuracy.  

 Anomaly detection effectiveness.  

 Budget optimization efficiency.  

 System responsiveness.  

 

B. Forecasting Results: 
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 The SARIMA model was used to predict future 

expenses based on historical data. 

 

TABLE III: 

FORECASTING RESULTS 

Month Actual Expense (₹) Predicted Expense (₹) 

January 5000 4800 

February 5200 5100 

March 5500 5400 

 

 The predicted values are close to actual expenses, 

indicating that the forecasting model provides reliable results 

for financial planning. 

 

C. Anomaly Detection Results: 

 

 The Isolation Forest algorithm was applied to detect 

unusual transactions. 

  

TABLE IV: 

ANOMALY DETECTION RESULTS 

Transaction ID Amount (₹) Status 

T101 200 Normal 

T102 5000 Anomaly 

T103 150 Normal 

T104 7000 Anomaly 

 

 High-value or irregular transactions were successfully 

identified as anomalies, helping users monitor abnormal 

spending behavior. 

 

D. Budget Optimization Results: 

 

 The system applied linear programming to optimize 

budget allocation. 

 

TABLE V: 

BUDGET OPTIMIZATION RESULTS 

Category Allocated Budget (₹) 

Food 2000 

Transport 1000 

Rent 3000 

Savings 1500 

 

 The system effectively distributed income across 

categories, ensuring efficient financial planning and improved 

savings. 

 

E. System Performance: 

 

 Dashboard loads within 2 seconds 

 Real-time data updates via API 

 Forecast generation completed quickly 

 Smooth handling of multiple transactions 

 

F. Overall Analysis: 

 

 The experimental results show that: 

 

 Machine learning improves financial 

prediction accuracy  

 Anomaly detection enhances financial 

security  

 Optimization techniques promote better 

budgeting  

 Visualization improves user understanding  

 

 MoneyMind is a smarter, faster, and easier-to-use way 

to manage your personal finances than traditional systems. 

 

VIII.     CONCLUSION 

 This article introduces MoneyMind, an AI-powered 

personal finance management system designed to improve 

financial tracking and decision-making through smart analysis. 

The solution effectively blends machine learning with a user-

friendly web-based platform to avoid the issues associated with 

traditional money management methods. 

 

 The suggested system facilitates financial transactions 

and offers real-time information via touch-screen displays. 

People who use the SARIMA model to estimate costs may 

generate pretty accurate predictions regarding future spending. 

The Isolation Forest program performs a good job of 

identifying activities that make no sense. This allows users to 

track questionable purchase habits. When used to optimize a 

budget, linear programming ensures that money is spent wisely. 

 

 The findings suggest that employing AI improves 

people's financial literacy, helps them avoid mistakes, and 

helps them build better financial goals. This approach is secure, 

adaptive, and usable in the real world, making it an excellent 

way to manage your money in the twenty-first century. 

IX.     FUTURE WORK 

 Although the current system provides comprehensive 

functionality, several enhancements can be implemented to 

further improve performance and usability: 

 

 Development of a mobile application for 

improved accessibility. 

 Integration with banking APIs for automatic 

transaction tracking.  

 Implementation of real-time notifications 

and spending alerts.  

http://www.ijcstjournal.org/


International Journal of Computer Science Trends and Technology (IJCST) – Volume 14 Issue 3, May-Jun 2026 

ISSN: 2347-8578                          www.ijcstjournal.org                                                  Page 51 

 Support for multi-user and family account 

management.  

 Deployment using cloud-based databases for 

scalability and data backup.  

 Incorporation of advanced AI models for 

personalized financial recommendations.  

 Support for multi-currency transactions.  

 Integration of voice-based input and chatbot 

assistance.  

 Enhanced data visualization with advanced 

analytics dashboards.  

 Inclusion of investment tracking and savings 

planning modules.  

  

 These improvements will further enhance the 

intelligence, usability, and real-world applicability of the 

system. 
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