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Abstract- This paper presents an Artificial Intelligence-based 

automatic expense tracking system designed to help users 

manage their financial activities efficiently. Traditional 

expense tracking methods require manual input and lack 

predictive insights about future spending. The proposed 

system automatically collects and categorises expenses and 

applies machine learning algorithms to predict future 

spending patterns. The system processes historical transaction 

data and identifies spending behaviour to generate meaningful 

insights. A dashboard visualisation using charts and graphs 

allows users to analyse their expenses effectively. Machine 

learning techniques such as Linear Regression and Decision 

Tree algorithms are used to forecast future expenditures. 

Experimental results show that the proposed model improves 

financial awareness and helps users plan their budgets 

effectively. The system can be integrated with mobile 

applications and banking APIs for real-time financial 

monitoring. This approach enhances personal finance 

management through intelligent prediction and automated 

analysis. 
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I. INTRODUCTION 

 

Personal financial management has become an 

important aspect of everyday life. Many individuals struggle 

to monitor their expenses and maintain financial discipline.  

 

Traditional methods such as manual Bookkeeping or 

spreadsheet tracking are time-consuming and prone to errors. 

With the advancement of Artificial Intelligence and Machine 

Learning technologies, intelligent financial management 

systems can now be developed to automate expense 

monitoring and prediction.An AI-based expense-tracking 

system provides automated transaction categorisation and 

predictive insights into future spending patterns. Such systems 

help users understand their financial habits and make informed 

financial decisions regarding spending patterns. Users may 

find it difficult to analyse where their money is being spent 

and how they can improve their financial habits. 

The proposed system introduces an intelligent 

expense tracking platform that integrates data analysis 

techniques and predictive algorithms to monitor user expenses 

automatically and forecast future spending patterns. The 

system records transaction data, categorises expenditures into 

predefined groups such as food, transportation, shopping, 

utilities, and entertainment, and analyses historical spending 

behaviour. Through the application of predictive modelling 

techniques, the system can estimate upcoming expenses and 

provide recommendations for better budget management. 

 

  The goal of this research is to create an AI-driven 

framework that can automatically categorise expenses and 

predict financial outcomes using structured transaction data. It 

offers a dashboard with visualisations, allowing users to see 

financial trends through pie charts and line graphs. By 

combining data analytics with predictive algorithms, the 

system helps users make better financial decisions and 

enhance overall financial discipline. 

 

II. LITERATURE SURVEY 

 

Recent advancements in artificial intelligence and 

machine learning have significantly improved personal 

financial management systems. Various researchers have 

developed intelligent expense tracking and financial prediction 

systems using data analytics and machine learning algorithms. 

Recommendations. With the advancement of data mining and 

machine learning technologies, researchers began to explore 

intelligent approaches to financial analysis. Personal Finance 

Management and Prediction using Machine Learning 

Algorithms.  

 

A. Sharma et al. [1] proposed a machine learning–

based financial management system designed to track personal 

expenses and predict future spending patterns. The authors 

utilised historical financial transaction data to generate 

monthly expense summaries and forecasts. The system is 

incorporated. 

 

R. Kumar and P. Gupta [2] developed an AI-driven 

financial analysis system that combines Random Forest and 

ARIMA models for expense forecasting. The system analyses 
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historical financial data and provides predictive insights for 

personal budget planning. Although it enhances forecasting 

accuracy, it primarily focuses on financial prediction rather 

than automated expense categorisation.  

 

M. Patel et al. [3]Machine Learning Prediction 

Approach for Financial Forecast.In this research, several 

machine learning algorithms, including ARIMA and Gradient 

Boosting, for financial forecasting applications. The authors 

conducted a comparative analysis to evaluate the performance 

of different models for predicting financial trends. The results 

indicated that machine learning algorithms can significantly 

improve financial prediction accuracy. However, the system 

was designed mainly for general financial forecasting rather 

than personal expense tracking. 

 

J. Smith [4]Training Logistic and Random Forest 

ModelstoPredictSpending proposed a predictive framework 

using Logistic Regression and Random Forest algorithms to 

estimate organisational spending patterns. The system 

analysed historical financial data to classify and forecast 

future costs. While the study demonstrated the effectiveness of 

Random Forest in prediction tasks, the model was designed 

for corporate spending analysis rather than personal financial 

management. 

 

S. Ahmed et al. [5]Smart Pocket: A Machine 

Learning-Based Expense Tracker and Spending Predictor.In 

this work, a smart expense tracking application was developed 

that combines machine learning models such as Random 

Forest and LSTM to analyse user spending patterns. The 

system categorises expenses and predicts future expenditures 

using historical transaction data. The application also provides 

visualisation dashboards, including charts and graphs, to 

enhance users' financial awareness. 

 

L. Johnson and T. Brown [6]Comparative Analysis of 

Linear Regression and Random Forest for Predicting 

PropertyPrices conducted a comparative study between Linear 

Regression and Random Forest algorithms for financial 

prediction tasks. Their research demonstrated that ensemble 

learning models. 

 

 such as Random Forest, generally outperform 

traditional regression models in prediction accuracy. Although 

the study focused on property price prediction, the 

methodology can be adapted for expense forecasting 

applications. 

 

K. Lee et al. [7]Financial Forecasting Using Machine 

LearningTechniques proposed a machine learning framework 

for financial forecasting using regression and classification 

algorithms. The authors demonstrated that data-driven 

financial models can effectively identify patterns in financial 

datasets and generate reliable predictions. 

 

From the analysis of existing literature, it can be 

observed that most financial management systems focus 

primarily on either expense categorisation or financial 

prediction individually. Many existing approaches lack a 

hybrid analytical framework capable of combining 

classification and prediction techniques within a unified 

system. Therefore, the proposed research introduces a hybrid 

AI-based expense tracking and prediction system that 

integrates classification algorithms and regression-based 

prediction models to enhance financial forecasting accuracy 

and provide better financial insights. 

 

III. PROPOSED SYSTEM 

 

The proposed system introduces an AI-based 

intelligent expense tracking and prediction framework 

designed to improve personal financial management. Unlike 

traditional expense tracking systems that mainly focus on 

recording financial transactions, the proposed system 

integrates expense classification, predictive analytics, and 

visualisation techniques to provide a comprehensive financial 

analysis platform.The architecture of the system consists of 

several modules, includingdata collection, preprocessing, 

classification, prediction, and visualisation.  

 

The system collects user transaction data such as 

expense amount, category, and transaction date. These records 

are stored in a structured dataset for further analysis.In the 

preprocessing stage, the collected financial data is cleaned and 

normalised to remove inconsistencies and missing values. 

Feature extraction techniques are applied to identify relevant 

attributes such as monthly expense patterns and category-wise 

spending behaviour. These features are used as input for the 

machine learning models. 

 

For expense classification, the system utilises the 

Random Forest algorithm, which is an ensemble learning 

technique that combines multiple decision trees to improve 

prediction accuracy. Random Forest analyses transaction 

attributes and automatically categorises expenses into 

predefined groups such as food, transportation, utilities, 

shopping, and entertainment. 

 

The classification process of Random Forest can be 

mathematically represented as: 

 



IJSART - Volume 12 Issue 03 – MARCH 2026                                                                                 ISSN [ONLINE]: 2395-1052 
 

Page | 288                                                                                                                                                                     www.ijsart.com 

 

 
 

Where: 

 

 represents the prediction from the decision 

tree  

 represents the total number of trees in the forest  

 represents the final predicted category 

 

After expense classification, the system performs 

expense prediction using the Linear Regression model. This 

model analyses historical financial data to estimate future 

spending trends. The regression model establishes a 

relationship between previous expenses and future expenditure 

values. 

 

The linear regression equation is defined as: 

 

 
 

Where: 

 

 Y represents the predicted expense value 

 X represents historical expense data 

 A represents the intercept 

 B represents the slope coefficient 

 

The coefficient is calculated using the following formula: 

 

 
 

This predictive model allows the system to forecast 

upcoming expenses based on previous financial trends. 

 

The proposed system also includes an interactive 

visualisation dashboard that presents financial insights through 

graphical representations such as pie charts, bar graphs, and 

monthly expense trend charts. These visualisations enable 

users to easily understand their spending behaviour and 

monitor their financial activities. 

 

Compared to existing systems, the proposed approach 

integrates classification, prediction, and visualisation modules 

within a unified AI framework, thereby improving the 

efficiency and accuracy of personal financial management. 

 

The proposed system provides the following advantages: 

 Automatic expense categorisation using Random 

Forest 

 Future expense prediction using Linear Regression 

 Interactive financial dashboards with graphical 

visualisation 

 Improved accuracy in financial forecasting 

 Better financial decision-making support for users. 

 

IV. METHODOLOGY 

 

The methodology of the proposed system describes 

the step-by-step process used to implement the AI-based 

expense tracking and prediction framework. The system 

follows a structured workflow consisting of data collection, 

preprocessing, expense classification, prediction, and 

visualisation.  

 

The methodology integrates two major machine 

learning techniques: Random Forest for expense classification 

and Linear Regression for expense prediction.  

 

A. Data Collection 

 

The first stage of the methodology involves 

collecting financial transaction data from the user. The system 

records transaction details, including: 

 

 Transaction ID 

 Expense amount 

 Expense category 

 Transaction date 

 Description of expense 

 

These records are stored in a centralised database, 

which acts as the primary dataset for further analysis. 

 

Let the dataset be represented as: 

 

 
 

Where: 

 

 represents an individual transaction 

 represents the total number of transactions 

Each transaction can be defined as: 

 
 

Where: 

 

 = transaction amount 
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 = expense category  

 = transaction time 

 

B. Data Preprocessing  

 

Raw financial data may contain missing values or 

inconsistent records. Therefore, preprocessing is necessary to 

improve model performance.The preprocessing steps include: 

 

1. Removing duplicate transaction records. 

2. Handling missing values in the dataset. 

3. Normalising expense values. 

4. Converting categorical variables into numerical 

values. 

 

Data normalisation ensures that transaction values are scaled 

between 0 and 1.Normalisation formula: 

 

 
 

Where: 

 

 X= original value  

 = minimum value in dataset 

 = maximum value in dataset 

 

C. Expense Classification using Random Forest  

 

The classification module automatically categorises 

user expenses into predefined groups, such as: 

 

 Food 

 Transport 

 Shopping 

 Utilities 

 Entertainment 

 

The system applies the Random Forest algorithm, 

which is an ensemble learning method that combines multiple 

decision trees.Each decision tree produces a classification 

result. The final category is determined through majority 

voting among the trees. 

 

The Random Forest prediction is defined as: 

 

 
 

Where: 

 = prediction of the decision tree 

 = number of decision trees 

 = final predicted category 

 

Random Forest improves classification accuracy by 

reducing overfitting and combining multiple models. 

 

D. Expense Prediction using Linear Regression 

 

After classifying expenses, the system predicts future 

spending patterns using Linear Regression. It establishes a 

relationship between historical expenses and future 

expenditure values. 

 

The regression equation is: 

 

 
 

Where: 

 Y=predicted expense 

 X=historical expense 

 a=intercept 

 b=regression coefficient 

 

The regression coefficient is calculated using: 

 

 
 

This model helps estimate upcoming expenses based 

on historical financial patterns. 

 

E. Visualisation and Financial Insights 

 

The final stage of the methodology involves 

presenting financial analysis results through an interactive 

dashboard. The visualisation module displays expense data 

using graphical representations, including: 

 

 Pie charts for category-wise expense distribution 

 Bar charts for comparison of expense categories 

 Line graphs for monthly spending trends 

 

These visualisations enable users to easily interpret 

their financial behaviour and identify spending patterns. 

Additionally, the system provides predictive insights that help 

users anticipate future expenses and manage their budgets 

more effectively. 
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V. RESULTS AND PERFORMANCE ANALYSIS 

 

The performance of the proposed AI-based expense 

tracking and prediction system was evaluated using historical 

financial transaction data. The system was implemented to 

analyse user spending behaviour, classify expense categories, 

and predict future expenses using machine learning 

algorithms. 

 

The evaluation focuses on two major aspects: 

 

1. Expense classification accuracy 

2. Expense prediction performance 

 

The experimental results demonstrate that the 

proposed hybrid framework improves financial analysis 

compared to existing expense tracking systems. 

 

A.Data Description 

 

The dataset used for evaluation consists of several 

transaction records collected from user expense entries. Each 

transaction contains attributes such as amount, category, and 

transaction date. 

 

Table 1: Dataset Attributes 

Attribute Description 

Transaction ID Unique identifier for each 

transaction 

Expense Amount Money spent in the 

transaction 

Expense Category Typeofexpense(Food, 

Transport,etc.) 

Transaction Date Date of transaction 

Description Short text describing the 

expense 

 

These attributes are used as input features for the 

classification and prediction models. 

 

B. Expense Category Distribution 

 

The dataset was analysed to determine the 

distribution of expenses across different categories. The 

results are shown in Table 2. 

 

 

 

 

 

 

Table 2: Expense Category Distribution 

Category Percentage(%) 

Food 35% 

Transport 20% 

Shopping 25% 

Utilities 10% 

Entertainment 10% 

 

This distribution is visualised using a pie chart in the 

system dashboard.Figure 1 shows the distribution of expenses 

across different spending categories in the dataset used for 

analysis. The results indicate that the highest percentage of 

expenses belongs to the Food category (35%), followed by 

Shopping (25%) and Transport (20%). Other categories, such 

as Utilities (10%) and Entertainment (10%), represent smaller 

portions of the total expenditure. 

 
              Fig.1. Expense Category Distribution 

C. Model Performance Comparison 

To evaluate the performance of the proposed system, 

different machine learning models were compared based on 

their classification accuracy. 

 

Table 3: Algorithm Performance Comparison 

Algorithm Accuarcy 

Native Bayes 85% 

Decision Tree 89% 

Random Forest 92% 

Proposed Hybrid 

Model 

95% 

 

The results show that the Random Forest algorithm 

achieves higher accuracy compared to traditional classification 

algorithms.Figure 2 presents the comparison of different 

machine learning algorithms used for expense classification. 

The performance of Naïve Bayes, Decision Tree, Random 

Forest, and the proposed hybrid model was evaluated using 

classification accuracy as the primary metric. 
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Fig. 2. Model Accuracy Comparison 

 

From the results, Naïve Bayes achieved an accuracy 

of 85%, while the Decision Tree algorithm improved the 

performance to 89%. The Random Forest algorithm produced 

better classification results with an accuracy of 92% due to its 

ensemble learning capability. 

 

D. Expense Prediction Analysis 

 

The system also predicts future monthly expenses 

using the Linear Regression model. 

 

Table 4: Monthly Expense Prediction 

Month Actual 

Expense(₹) 

Prediction 

Expense(₹) 

January 5000 5100 

February 5200 5300 

March 5500 5450 

April 5800 5900 

May 6100 6000 

 

The prediction results indicate that the Linear 

Regression model can effectively estimate future spending 

patterns based on historical financial data. 

 

Figure 3 illustrates the comparison between actual 

monthly expenses and the predicted expenses generated by the 

proposed system. The prediction model analyses historical 

spending data to estimate future expenses for upcoming 

months. 

 

 
Fig. 3. Monthly Expense Prediction 

 

The graph shows that the predicted values closely 

follow the trend of the actual expenses from January to May. 

This indicates that the prediction model effectively captures 

the spending pattern of users. 

 

E. Performance Evaluation Metrics 

 

The performance of the classification model was 

evaluated using standard metrics such as Accuracy, Precision, 

Recall, and F1-score. 

 

Table 5: Performance Evaluation Metrics 

Metric Value 

Accuracy 95% 

Precision 93% 

Recall 92% 

F1 Score 92.5% 

 

These metrics indicate that the proposed system 

provides reliable classification performance. 

 

 
Fig.4. Existing vs Proposed System Comparison for AI 

Expense Tracker 

 

It shows the comparison between the existing and 

proposed AI-based expense tracking systems. The proposed 

system achieves higher performance in terms of automatic 

tracking, expense classification, prediction accuracy, and 

financial insights. This demonstrates the effectiveness of the 

proposed system in improving personal financial management. 

 

F. Graphical Visualisation 

 

The system provides a visual representation of 

financial data using charts and graphs: 

 

 Pie Chart – Expense category distribution 

 Bar Chart – Algorithm accuracy comparison 

 Line Graph – Monthly expense prediction 
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These graphical visualisations help users easily 

understand their financial patterns and make better financial 

decisions. 

 

 

 
Fig.5. Graphical visualisations for personal expense analysis, 

including pie chart, bar chart and line chart representations. 

 

The pie chart represents the distribution of expenses 

across different categories such as food, shopping, transport, 

utilities, and entertainment. This chart helps users easily 

identify the categories where the majority of their spending 

occurs. 

 

The bar chart provides a comparison of expense 

values across different categories. This type of visualisation 

allows users to quickly compare the amount spent in each 

category and identify areas where expenses can be reduced. 

 

The line chart illustrates the comparison between 

actual monthly expenses and predicted expenses generated by 

the prediction model. By analysing historical transaction data, 

the system is able to estimate future spending patterns and 

display them graphically. This helps users anticipate their 

financial needs and plan their budgets accordingly. 

 

Overall, graphical visualisation enhances the 

usability of the system by transforming complex financial data 

into intuitive visual insights. These visual representations 

assist users in monitoring their spending patterns, identifying 

financial trends,and making informed financial decisions. 

 

 

VI. CONCLUSION 

 

This research presented a hybrid AI-based expense 

tracking and prediction system designed to improve personal 

financial management. The system integrates classification 

algorithms and predictive models to automate expense 

categorisation and estimate future spending behaviour.By 

analysing historical financial data, the system provides 

valuable insights into user spending patterns and helps users 

plan their budgets effectively. The integration of graphical 

dashboards further enhances user interaction by presenting 

financial information in an intuitive format. 

 

The experimental evaluation demonstrates that the 

proposed approach improves financial tracking accuracy and 

predictive performance compared to traditional manual 

methods.Future improvements may include integration with 

banking APIs for automatic transaction recording, 

implementation of deep learning models for improved 

prediction accuracy, and deployment as amobile application 

for real-time financial monitoring. 
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