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I. INTRODUCTION 
 
Today, most people use UPI, online wallets, credit 
cards, and   banking apps to make payments. This 
makes life easier, but it also becomes difficult to 
remember where the money is being spent. Many 
people do not track their expenses regularly, and 
because of this, they face problems in managing 
their monthly budget and savings. Writing 
expenses in a notebook or using Excel sheets takes 
a lot of time. Normal mobile apps also do not give 
smart advice or understand the user’s spending 
habits. People need a simple system that can 
automatically track their money and help them plan 
better. This project, AI-Based Personal Finance 
Tracker, is designed to solve these problems. It 
helps users record their income and expenses, and 
it automatically categorizes them using Artificial 
Intelligence. The system shows charts and reports 
that make it easy to understand where the money is 

going. It can also predict future expenses and 
remind users about important payments like EMIs 
or bills. The project also includes a chatbot that can 
answer simple questions like “How much did I 
spend this month?” This makes the application easy 
for anyone to use. The main goal of this project is 
to help people manage their money better, avoid 
unnecessary spending, save more, and make 
smarter financial decisions with the help of AI. 
 

II. LITERATURE REVIEW 
 
Use of AI in Finance Many studies show that AI 
can improve financial tasks like tracking money, 
detecting fraud, predicting future expenses, and 
suggesting investments. AI makes financial work 
faster and more accurate. 
 
Machine Learning for Spending Patterns 
Researchers explain that Machine Learning (ML) can 
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read past user data—like previous expenses—and 
understand spending patterns. This helps in 
predicting how much a person might spend in the 
future. 
 
Deep Learning for Predictions Studies using 
models such as RNN and CNN show that Deep 
Learning can predict stock prices, monthly 
expenses, and user cash flow more accurately than 
traditional methods. 
 
Need for Personalization Some researchers point 
out that every person’s financial situation is 
different. A student spends differently from a 
working professional. So, financial tools should give 
personalized advice instead of one common 
suggestion for everyone. 
 
Robo-Advisors for Investment Research on robo-
advisors shows that AI can help users make 
investment decisions by understanding their risk 
level and goals. These advisors learn over time and 
improve their recommendations. 
 
AI Chatbots in Finance Studies also show that 
chatbots powered by AI can answer financial 
questions, generate reports, and guide users easily 
without any technical knowledge. 
 
Limitations of Current Apps Although many 
finance apps exist, most of them do only one task. 
For example: 
o Some apps only track expenses 
o Some only help with budgeting 
o Some only give investment advice 
Very few apps combine all these features together. 
 
Lack of Real-Time Features Many existing tools 
do not update data in real-time, and they do not 
give instant insights or alerts to users. 
Poor User Experience Research shows that many 
apps are difficult to understand, so users stop using 
them after a short time. 

 
Security Issues Financial data is very sensitive. But 
some apps do not use proper security methods, 
which makes users hesitate to trust them. 
 
Need for a Complete Intelligent System Overall, 
research shows that users want a system that can 
track expenses, plan budgets, predict future 
spending, provide investment suggestions, and 
work like a personal finance assistant. 
 
How This Project Fills the Gap The proposed AI-
Based Personal Finance Tracker combines all the 
important features into one platform: 
● Expense tracking 
● AI categorization 
● Predictions 
● Chatbot 
● Investment suggestions 
● Secure access 
 
PROBLEM STATEMENT 
People make many online payments every day 
Because of UPI, cards, and online banking, people 
spend      money in small amounts throughout the 
day. This makes it difficult to remember each 
transaction. 
 
Users forget where their money Most people do 
not track their expenses, so they don’t know how 
much they spent on food, shopping, travel, etc. 
 
Manual methods take too much time Writing 
expenses in a notebook or Excel sheet is boring, 
time-consuming, and not practical for daily use. 
 
Existing finance apps are limited Many apps only 
track expenses. They do not give personal advice or 
learn from the user’s spending habits. 
 
No prediction of future expenses Current tools 
do not warn users about upcoming expenses like 
bills, EMIs, or subscriptions. 
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Lack of personalization Every user is different. But 
many apps give the same advice to everyone, which 
is not very helpful. 
 
No real-time insights Users do not get instant 
updates or visual charts that clearly show their 
financial situation. 
 
No all-in-one solution Expense tracking, 
budgeting, reminders, predictions, and investment 
planning are usually separate features in different 
apps. 
 
Weak security in some apps Financial data is very 
sensitive. Some apps do not protect user 
information properly, which makes users feel 
unsafe. 
 
As a result, users face financial problems 
Because of poor tracking, users overspend, fail to 
save money, and struggle with managing monthly 
budgets. 
 
Need for an AI-based solution To solve all these 
issues, a smart system is needed that can 
automatically track expenses, analyses data, predict 
future spending, and give personalized financial 
advice—all in one platform. 
 

II. SYSTEM ARCHITECTURE 
 
A. Three-Tier Layered Model 
Presentation Layer (Frontend) 
● This is the part users see on the screen 
(website UI). 
● Built using HTML, CSS, JavaScript. 
● Shows dashboards, charts, forms, and 
chatbot interface. 
● Sends user requests (login, add expense, 
view report, ask query) to the backend. 
● Displays results received from the server. 

 
Application Layer (Backend / Server Layer) 
● Built using Python + Flask. 
● Contains business logic such as: 
o Authentication (login/signup) 
o AI categorization of expenses 
o Generating charts and reports 
o Predicting future expenses 
o Chatbot processing (NLP) 
o Sending reminders and notifications 
● Connects frontend to the database. 
● Ensures data is processed correctly before 
storing or retrieving. 
 
Database Layer 
● Stores all financial data securely, such as: 
o User profiles 
o Income and expense records 
o Categories 
o Prediction and analytics data 
● Uses MySQL / PostgreSQL. 
● Encrypted storage and quick data retrieval. 
 
B. Message Flow (Simple Explanation) 
Message flow describes how information moves 
between the layers. 
Step-by-Step Message Flow 
 
User Request (Frontend → Backend) 
o User logs in, adds expense, views reports, 
or asks chatbot a question. 
o The frontend sends this request to the 
backend. 
 
Backend Processing 
o Backend reads the request. 
o Applies business logic (AI categorization, 
calculations, predictions). 
 
 
Database Interaction 
o Backend fetches or stores data in the 
database. 



Kirti Rastogi, International Journal of Science, Engineering and Technology, 
 2026, 14:1 
 

4 
 
 

 

o Example: save a transaction, retrieve 
monthly report, fetch past history. 
4. AI/ML Processing 
o ML model classifies transactions or predicts 
next-month expenses. 
o Chatbot uses NLP to understand user 
questions. 
 
Response Back to User (Backend → Frontend) 
o Backend returns results: 
▪ Charts, insights, predictions 
▪ Chatbot response 
▪ Expense history 
 
User Views Output 
o Frontend displays results in a user-friendly 
format (graphs, tables, messages). 
 
C. Scalability Design (Simple and Easy) 
Scalability means the system can handle more users 
and more data as the application grows. 
 
Horizontal Scaling 
● Add more servers when user demand 
increases. 
● Load balancers can distribute requests 
across multiple servers. 
● Keeps system fast even with many users. 
 
Modular Architecture 
● Each module (AI, analytics, chatbot, 
authentication) works independently. 
● Updates or bug fixes in one module do not 
affect others. 
 
Cloud Deployment 
● Application can be hosted on AWS, Azure, 
or Google Cloud. 
● Cloud databases automatically scale with 
data growth. 
Caching 
● Frequently accessed data (recent expenses, 
last month’s report) is cached. 

● Reduces load on the database and speeds 
up response time. 
 
Database Optimization 
● Use indexing, normalization, and optimized 
queries. 
● Ensures quick access even when large 
amounts of data are stored. 
 
API-Based Integration 
● Third-party APIs (banking, investment 
platforms) can be added easily. 
● Makes the system future-proof and 
expandable. 
 
Security Scaling 
● Security layers increase with user load: 
o Encryption (AES, TLS) 
o Token-based authentication 
o Monitoring and logging  
 
Technical Implementation 
 
1. Authentication Module 
● Built using Flask (Python). 
● Users create an account and log in using 
email and password. 
● Passwords are encrypted before saving in 
the database. 
● After login, users get access to their 
personal dashboard. 
 
2. Transaction Management Module 
● Users can add income and expenses using 
forms on the website. 
● Each transaction includes amount, category, 
date, and notes. 
● Data is sent from frontend → backend → 
stored in database. 
● Users can edit or delete transactions when 
needed. 
 
3. AI Categorization Module 
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● Machine Learning model (like K-means or 
classification model) categorizes expenses 
automatically. 
● Example: 
o “Swiggy” → Food 
o “Uber” → Travel 
● The model learns and improves from user 
corrections. 
 
4. Analytics & Dashboard Module 
● Uses Chart.js or Plotly.js to show graphs 
and charts. 
● Backend processes all data and calculates: 
o Monthly spending 
o Expense categories 
o Savings 
● Frontend displays colourful pie charts, bar 
graphs, and trends that are easy to understand. 
 
5. Prediction Module 
● ML regression or time-series model 
predicts future expenses. 
Example: 
If electricity bill is usually ₹2000 in June, the system 
warns user before June. Helps the user plan budget 
in advance. 
 
6. Reminder / Notification Module 
● System checks for upcoming bills, EMIs, or 
monthly subscriptions. 
● Sends alerts on dashboard  
● Prevents late payments. 
 
7. Chatbot (NLP) Module 
● Built using NLTK/spaCy for natural 
language understanding. 
● User asks: 
o “How much did I spend on food last 
month?” 
● Chatbot understands keywords, searches 
database, and replies clearly. 
● Makes the system interactive and easy to 
use. 

 
8. Security Module 
● Uses HTTPS for secure communication. 
● Sensitive data (password, financial info) is 
encrypted. 
● Only logged-in users can access their data. 
● Database is protected with authentication 
and backup. 
 
9. Database Module 
● MySQL/PostgreSQL stores: 
o Users 
o Transactions 
o Categories 
o Predictions 
o Chatbot logs 
● Database tables are linked to ensure fast 
searches and accurate reports. Promotional, spam. 
Sentiment analysis and smart reply suggestions 
leverage contextual understanding. 
  

III. EXPECTED RESULTS   ED RESULTS 
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1. Easy Expense Tracking 
Users should be able to add their daily expenses 
and income quickly. The system will store all 
transactions safely and show them whenever 
needed. 
 
2. Automatic Categorization 
The AI model will automatically categorize 
expenses such as Food, Travel, Shopping, Bills, etc., 
without the user doing it manually 
. 
3. Clear Financial Reports 
The system will generate monthly and yearly 
reports that show: 
● Where the user spent the most money 
● Total savings 
● Spending trends 
These reports will be shown using simple charts 
and graphs. 
 
4. Accurate Predictions 
The system will predict future expenses based on 
past spending patterns. For example, it can warn 

the user about upcoming bills or usual monthly 
expenses. 
 
5. Helpful Chatbot Responses 
The chatbot will answer user questions like: 
● “How much did I spend last month?” 
● “Which category has the highest 
expenses?” 
This makes the system easier to use for beginners. 
 
6. Personalized Financial Suggestions 
The system will give smart advice, such as: 
● Reduce spending on a category 
● Increase savings 
● Plan for upcoming expenses 
● Suggestions based on user’s risk profile. 
 
7. Improved Financial Awareness 
Users will become more aware of their money 
habits and will be able to make better financial 
decisions. 
 
8. Secure and Reliable System 
User data will be protected with security features 
like encryption and secure login. 
The system will remain stable and work smoothly 
even with many users. 
 

IV. TECHNICAL MODULES 
 
1. User Authentication & Profile Module 
● Allows users to sign up and log in securely. 
● Passwords are stored in encrypted form. 
● Each user gets their own private dashboard. 
● Ensures data privacy and secure access. 
 
2. Income & Expense Management Module 
● Users can add, edit, or delete their income 
and expense records. 
● Each transaction includes amount, category, 
date, and notes. 
● Stores all financial data in the database. 
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● Forms the base for all analytics and 
predictions. 
 
3. AI-Based Categorization Module 
● Uses Machine Learning to automatically 
categorize expenses into Food, Travel, Shopping, 
Rent, Bills, etc. 
● Learns from user behaviour and improves 
accuracy over time. 
● Saves time by reducing manual 
categorization. 
 
4. Analytics & Visualization Module 
● Generates monthly and yearly financial 
summaries. 
● Uses charts and graphs to show spending 
patterns. 
● Helps users understand: 
o Top spending categories 
o Month-wise spending 
o Total income vs. total expense 
o Savings generated 
 
5. Prediction Module 
● Uses past transaction data to predict future 
expenses. 
● Identifies seasonal or repeated expenses. 
● Helps users plan budgets in advance. 
● Provides alerts for expected higher 
spending months. 
 
6. Reminder & Notification Module 
● Reminds users of upcoming bills, EMIs, and 
subscriptions. 
● Sends alerts through the dashboard (and 
email if integrated). 
● Ensures users never forget important 
payments. 
 
7. Chatbot (NLP) Module 
● Allows users to ask questions in simple 
English. Examples: 
 “How much did I spend last week?” 

 “Show my food expenses for January.” 
 Uses NLP to understand user queries. 
  Fetches data and provides clear, easy-to-

read answers. 
 
8. Investment Suggestion Module 
● Uses user-entered risk level and financial 
data. 
● Suggests suitable investment types (long-
term and short-term). 
● Retrieves live market data. 
● Helps users make smarter investment 
decisions. 
 
9. Security & Backup Module 
● Ensures all financial data is safely stored. 
● Uses encryption, secure login, and data 
backup. 
● Protects users from unauthorized access or 
data loss. 
 
10. Database Management Module 
● Stores user profiles, transactions, 
categories, predictions, and chatbot logs. 
● Uses SQL database (MySQL / PostgreSQL). 
● Ensures fast data retrieval for dashboards 
and reports. 
 

V.  CHALLENGES AND DISCUSSION 
 
1. Limited Training Data for AI Models  
In the beginning, there was very little user data 
available for training the machine learning model to 
categorize expenses. 
Discussion: 
 
When the system does not have enough data, the 
AI model may not correctly identify the categories. 
To improve this, sample datasets and user feedback 
were used to train and refine the model. Over time, 
as more users add transactions, the model becomes 
smarter and more accurate. 
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2. Understanding User Queries for the Chatbot 
People ask questions in different ways. The chatbot 
needs to understand many types of sentences. 
Using simple NLP techniques like keyword 
extraction and intent detection helped improve the 
chatbot’s accuracy. However, more advanced NLP 
or a trained language model can further improve 
responses in the future. 
 
3. Integrating Multiple Modules Smoothly 
The system has many modules—expense tracking, 
AI categorization, chatbot, prediction, analytics, 
reminders—so connecting all of them together was 
complex. 
A modular approach was used so each part works 
independently. API endpoints and database 
functions were carefully connected to avoid errors 
and improve performance. 
 
4. Data Privacy and Security 
The system handles sensitive financial data which 
must be kept safe. 
 
Security measures like encrypted passwords, HTTPS, 
and secure database access were added. More 
strong security features can be included in the 
future like two-factor authentication and data 
masking. 
 
5. Predicting Expenses Accurately 
Predicting future spending is difficult because 
spending habits change from month to month. 
Simple machine learning models were used to 
identify patterns. Prediction accuracy can improve 
as more data is collected. In future versions, time-
series forecasting models like ARIMA or LSTM can 
be tested. 
 
6. Designing User-Friendly Dashboards 
Different users prefer different types of graphs and 
reports. Charts like pie charts, bar graphs, and line 
charts were added to make the dashboard easy to 

understand. More customizable dashboard options 
can be added later. 
 
7. Real-Time Performance 
Some features like categorization and chatbot 
responses need to feel fast to users. 
Caching and optimized database queries were used 
to reduce delay. If the user base grows, load 
balancing and cloud scaling will be needed. 
 
8. Handling Various Transaction Formats 
Users may enter expenses in different formats, 
spellings, or categories. 
Preprocessing techniques like text cleaning and 
keyword detection were used. Future improvements 
can include more advanced AI for better 
classification. 
 

VI. FUTURE SCOPE 
 
1. Automatic Bank Integration 
The system can be connected directly to bank 
accounts so that all transactions are fetched 
automatically without manual entry. 
2. Mobile Application 
A dedicated mobile app for Android and iOS can be 
developed so users can track expenses anytime, 
anywhere. 
 
3. Advanced AI Predictions 
More powerful models like LSTM or deep learning 
can be added to give more accurate predictions 
about future expenses and savings. 
 
4. Voice Assistant Support 
Users will be able to talk to the system using voice 
commands instead of typing. 
 
5. Investment Portfolio Management 
The system can be expanded to track stock 
portfolios, mutual funds, crypto, and other 
investments. 
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6. Multi-Language Support 
The application can support multiple languages like 
Hindi, Marathi, Tamil, etc., so more users can 
benefit. 
 
7. Expense Receipt Scanner 
Users can take a photo of a bill or receipt, and the 
system will automatically read and add the expense 
using OCR technology. 
 
8. Budget Recommendations 
The system can create smart budgets automatically 
based on the user's spending behavior. 
 
9. Family / Group Finance Tracking 
A shared system can be added where family 
members or teams can manage common expenses. 
 
10. AI Fraud Detection 
AI can check unusual transactions and alert users 
about suspicious spending activities. 
 

VII. CONCLUSION 
 
The AI-Based Personal Finance Tracker helps users 
understand and manage their money in a simple 
and smart way. In today’s world, where people 
make many online payments through UPI, cards, 
and apps, it is difficult to keep track of daily 
expenses. This system solves that problem by 
allowing users to record their transactions easily 
and automatically categorize them using Artificial 
Intelligence. 
The project provides clear charts, reports, and 
predictions that help users see where their money 
is going and how they can improve their spending 
habits. The chatbot makes the system interactive 
and easy to use by answering questions in simple 
language. Features like reminders, predictions, and 
personalized suggestions support users in making 
better financial decisions. 

Overall, this project shows how AI and web 
technology can work together to create a useful 
and user-friendly finance management tool. It not 
only helps people track expenses but also 
encourages better savings, planning, and financial 
discipline. In the future, the system can be 
expanded with more features such as mobile apps, 
direct bank integration, advanced AI models, and 
multi-language support. 
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