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Abstract 
Financial management is a critical issue in the current era. To solve this issue 
many applications, exist. In traditional web applications, users fill the form 
containing multiple fields manually to enter the income and expense detail 
separately. Technical knowledge is required and web form validation also needs 
to make data consistent. Traditional web applications are relatively slow and dose 
not able to predict the future expenses or incomes. This application is designed to 
solve this issue. In this application user will enter a single text message in plain 
English language. Our application identifies the patterns using Natural language 
Processing and saves income and expense details into the database in a single go. 
There are not more fields that are required. In this way less validation is needed. 
By using machine learning models, we can also predict future expenses and 
incomes. This system is fully automated and extracts categories (income/expense), 
details, amount along with current date automatically.  
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1. INTRODUCTION 
udget tracking plays an ample role in managing 
and maintaining your financial situation. This 
paper expresses how to create a smart artificial 
intelligence driven budget tracking application. 
This application is relatively fast, accurately 
reliable, user adoptable and user friendly.  User 
experiences better and enjoy during the use of this 
application. Primary focus of this application is to 
increase user experience by using modern 
techniques. In earlier applications user will add 
expense and income details manually, which is a 
time taking process. In this application user will  

 
add a single text message. This message is then 
forwarded to the natural language process 
extractor to convert raw text into structural data. 
Then this structural data is saved into database 
corresponding tables i.e. expense table or income 
table. One of the main features of this application 
is to predict future income and expenses. We can 
also analyze our daily monthly and yearly income 
and expense details. Users can also print daily, 
monthly, yearly income as well as expense reports. 
Users can also set limits to restrict the users from 
doing more expenses and system will generate alert 
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when expense limit exceeds. System will also 
maintain the log file of alerts and notifications. 
 
2. Literature Review 
Financial education and finance management are 
very crucial in today’s digital life. We have 
different mobile and web applications for 
managing and tracking budgets. Review of top 45 
budget management applications are discussed in 
this paper [1]. Many of these applications focused 
on user types, size of users, storage, multi 
transactions support, user interface, technologies, 
flexibility, portability, payment gateway support 
and budgeting strategies. React Native, Expo, 
Redux, Recompose and Ramda technology is used 
in this article [2]. Some developers used Visual 
Basic.net and MySQL to develop this application 
[3]. In this manuscript [4] author evaluates many 
applications and suggests ideas to improve user 
experience and user adaptability. In this article [5], 
author introduces machine learning algorithms to 
develop budgeting applications. Author of this 
article tells how to enhance financial education 
and create budgeting applications with less human 
effort. Also discuss how to reduce manual effort to 
track expenses. Author [6] of this manuscript tells 
how to create budget management applications 
using PHP and MySQL. Author of this manuscript 
[7] discusses how to create budget tracking and 
financial management applications using 
blockchain technologies. Author [8] tells real 
world online example for managing budgets of an 
institution. Using digital technologies for creating 
budgeting applications for households are 
discussed in this article [9]. Author [10] discusses 
the efficiency and performance of financial 
tracking applications. Author [11] introduces 
Artificial Intelligent budget tracking applications 
using HTML, CSS, JavaScript, PHP and MySQL. 
Author of this manuscript [12] creates money 
management application using SQLite, firebase 
authentication and firebase store. Applications are 

developed in less development effort but have 
conventional methods of capturing expense 
details. 
In this manuscript [13], author introduces optical 
character recognition and machine learning 
methods to create smart budget tracking 
applications. This application takes expense details 
as an image and converts them into texts and then 
saves them into database. Human efforts to enter 
expense details manually are reduced in this 
application. Generates different types of reports 
using machine learning algorithms. 
Many applications are using conventional ways 
[14,15,16,17,18,19,20] to track expenses. The user 
of this application must enter the expense details 
manually. In these applications, users need to add 
income and expense details separately. More of 
these applications are not capable or less capable 
of predicting future expenses. Our application 
facilitates the user entering income and expense 
details in a single text message. System will 
automatically separate and categorize the income 
and expense details and save them into our 
database. Our proposed application is fully 
capable of predicting future expenses accurately 
and precisely with less effort of manual entry of 
expense details. 
 
3. Problem Statement 
Manual budget tracking applications are slow and 
not user friendly. More we cannot predict future 
expenses smartly in previous applications. There is 
need to create a user-friendly application which 
solves the problem Fastly, accurately with less user 
effort to increase user experience. We can also 
predict future expenses more precisely. 
 
4. Proposed System/ Methodology 
Use case diagram has been shown in figure. This 
diagram depicts the basic functional requirements 
of the application. There is only one stakeholder 
of this application i.e. user.  
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Figure1 : use case diagram of the system 

 
Users will use our application after signing up and 
login. User authentication will be used, and new 
sessions will be generated for each user. Each user 
has its own system to manage his or her expense 
and income details. Users are also able to set 
expense limits and set saving targets. System will 
also generate meaning full reports for each user of 
the application. Users can also make useful 
predictions from this application. Machine 
Learning techniques would be used to make 
predictions. Data visualization is also part of the 
application in which we will graphically present 
details of income and expense and generate useful 
insights. For this propose we will use useful 
libraries and packages of python. Application 
would be user friendly and user adoptable. 
Application would be reliable and maintainable. 
Application can be reusable and easy to enhance. 
Application would be portable, responsive and 
dynamic.  

To develop this application, I will use python flask, 
HTML, CSS, Bootstrap, JavaScript, and MySQL. 
To create a structure, I will use HTML and to 
make application stylish and responsive I will use 
Bootstrap along with CSS. JavaScript would be 
used for client-side validation. In this application I 
am using MySQL database management system to 
make relational tables. Querying from/to these 
tables are relatively fast and more accurate. This 
will affect the speed and efficiency of our 
application. For report generation and 
predictions, I will use Pandas, NumPy, Scikit-learn 
and for data visualization I will use matplotlib, 
seaborn and or plotly.   For frontend integration I 
will use flask along with jinja2. 
Complete process flow diagram is shown in figure. 
User will first fill in the signup form and do 
registration with our application. 
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Figure 2: process flow diagram 

 
Users will enter a text message for income and 
expense transactions. Natural Language 
Processing (NLP) receives this raw data and 
converts it into structural data. To do data that 
first step is text preprocessing. Text preprocessing 
includes cleaning, tokenizing and normalizing the 
text. Then we choose a suitable model for 
extracting useful features from text. For this 

propose I am using pretrained model. Model 
prompts raw text from user and converts it into 
structural data and saves it into the database.  
First, information is saved into the database it is 
easy to analyze and query to and from database. 
Here I am using MySQL as database management 
system. 

 

 
Figure 3: flow diagram of AI- Based Budget Management and Tracking App 

https://cmsrjournal.com/


Center for Management Science Research  
ISSN: 3006-5291   3006-5283   Volume 4, Issue 6, 2026 
 

https://cmsrjournal.com                             | Ali et al., 2026 | Page 357 

Process is started form user registration into our 
application. Users are registered from valid email 
and password and login. Users can manage daily 
income and expense details into our application. 
To make application user adoptable, secure and 
reliable, Natural Language Processing techniques 
are used. Users will write income and expense 
details in a specific text message format. System 
will save all details into a database management 
system. Users can also set limits for alerts. When 

expense reaches to a limit system will generate alert 
and notify the user. System will analyze the data 
that exists in the database and generate different 
types of report. Users can take different decisions 
on basis of this result. Users can also analyze 
history. System will assist the users to analyze 
previous history and help to make appropriate 
predictions. For analyzing the data and making 
appropriate predictions for future, we will use 
machine learning techniques. 

 

 
Figure 4: Add Income / Expense process flow 
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Figure 5: Example of adding income / expense process 

 
Process flow in the NLP Engine is shown in figure. 

 
Figure 6: NLP engine process flow diagram 

 
When user sends a text message, this message is in 
the form of raw text, and it needs to be clean. So, 
we must perform text preprocessing. So, we first 
convert all text into lower case then remove 
punctuations then tokenize the text. Then we find 

relationships among entities and then finally relate 
entities to the corresponding values. We also 
define rule-based validation and apply this 
validation to make data consistent. As that result 
finally we get the structured data. 

 

• "today i spend 100 
rupees in petrol"

Input

•Lower casing
•remove 

punctuations
•tokenization

Text 
processing • NER model

• category:expense
• amount:100 PKR
• detail:petrol
• date:03-02-2026

Named Entity 
Recognition

• category=="expens
e" 

• amout>0

Rule based 
validation • caegory = 

"expense"
• amount=100PKR
• detail="Petrol"
• date=03-02-2026

Structured 
Data
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5. Mathematical Model 
Let u is the user set U={u1,u2,u3,u4……un} 
Each transaction Ti is defined as:  
Ti=(ui,ai,ci,ti,di) 
Where  
ui  =user id 
ai =amount 
ci=category 
di=date 

𝑡𝑖 ∈ {𝐼𝑛𝑐𝑜𝑚𝑒, 𝐸𝑥𝑝𝑒𝑛𝑠𝑒} 
 
NLP Extraction Function 
E=fNLP(S) 
Where 
S= user input text 
E={a,c,t,d} extracted entities 
Total Expense for a user: 

𝐸𝑡𝑜𝑡𝑎𝑙 = ∑ 𝑎𝑖

𝑛

𝑖=0

 

Alert Condition: 

𝐴𝑙𝑒𝑟𝑡 = {
𝑖𝑓 𝐸𝑡𝑜𝑡𝑎𝑙 ≥ 𝐿

𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒0,

1,

  

Historical Dataset: 
D={T1,T2,…..Tn} 
Machine learning (ML) Prediction Model 

𝐸̂ = 𝑀𝐿(𝐷) 
Where  

𝐸̂ = 𝑓𝑢𝑡𝑢𝑟𝑒 𝑒𝑥𝑝𝑒𝑛𝑠𝑒 
Decision Support Function:  
 

𝑑𝑒𝑐𝑖𝑠𝑖𝑜𝑛 = 𝑔(𝐸̂, 𝐸) 
Where E is current expense. 
 
6. System Design and Implementation 
To design this application, I am using database first approach. I have developed relational database for this 
application. The primary focus to make full application with less tables and space.   
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Figure 8: relational database diagram 

 
In this application, I am currently using just three 
tables i.e. users, transactions and alerts. Tables are 
related to each other to make query fast and 
accurate. Users table is used for authentication i.e. 
registration, login, forget password and change 
password. All transactions of individual incomes 
and expenses are saved into transactions table. 
Similarly, all limits and targets are saved into alerts 
table. From this simple relational database 
scheme, we can get useful insights. We can 

generate daily, weekly and monthly income and 
expense reports. We can predict future income 
and expense by using machine learning methods 
along with this database and analyze data more 
Fastly and accurately. 
After creating database schema, I have created 
interfaces and backend for this application.  To 
develop this application, I am using these libraries 
and packages. 

 
Table1: list of libraries and packages use in this application 

Library/ Package Purpose 
Flask Create the web application and handle routes, requests, 

and responses. 
request (Flask) Receive user input data from forms or APIs 
jsonify (Flask) Convert python data into JSON response 
render_template (Flask) Render HTML templates for frontend 
spaCy Process natural language text to extract meaning (NLP) 
re Perform pattern matching and text extraction using regular 

expressions 
mysql.connector Connect and interact with MySQL database 
datetime.date Handle and store date values 
pandas Manage, clean, and analyze tabular data 
numpy Perform numerical and mathematical operations 
matplotlib.pyplot Generate charts and visualizations 
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Sklearn.linear_model.LinerRegression Build prediction models using linear regression 
 
Sample of script is given below: 
 

 
Figure 8: sample code 

 
Sample of GUI is given below 
 

 
 

Figure: application interface 
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7. Result and Evaluation 
After user registration and logged in with personal credentials, user will add transactions. 
 
Case 1: “I spend 200 on food and earn 1000 from teaching today” 
 

 
Figure 9: two transactions in a single message 

 
In this way system will divide message into two categories, i.e. expense and income and add separate details 
of income and expense into the transactions table. To complete this process, system will do two transactions, 
one for expense and second for income.  
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Case2: ” I spend 200 on food today” 
 

 
Figure 10: single expense transactions 

 
System will read the message and dose this transaction as expense into transactions table. 
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Case 3:” I earn 5000 from freelancing today” 
 

 
Figure 11: single income transaction 

 
System will read the message and dose this transaction as income into transactions table. 
 
Case 4:” I earn 5000 from freelancing and spend 2000 on petrol today” 
 

 
Figure 12: two transactions income and expense in a single message. 
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System will divide message into two categories, i.e. income and expense and add separate details of income 
and expense into the transactions table. To complete this process, system will do two transactions, one for 
expense and second for income.  
 
Transactions are saved into database “transactions” table.  
 

 
Figure 13: data is saved on the transactions table 

 
All transactions are successfully saved into transactions table. 
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Complete prediction chart is given below. 

 
Figure 14: complete prediction chart 

 
Complete predictions chart for income and expense is displayed above. Currently I am predicting weekly 
predication but we can increase this prediction level from week to month as per our requirements. 
 
Category wise prediction chart is given below. 

 
Figure 15: category wise prediction 

System will also generate category wise predictions. We can update this prediction from weekly to monthly 
or yearly as per our requirements. To do that we need the previous transaction history.  
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7. Discussion 
System will provide financial management, 
predictions and set saving targets for each user. 
User will add the message in simple English and 
click on save. The application reads the text, cleans 
it and uses regular expressions to automatically 
detect expense and income. Each detected 
transaction in converted into structured data 
(category, amount, details, and date) and saved 
into the transactions table along with user email 
created in MySQL database. The app provides 
pages and APIs to add transactions, view saved 
transactions, and display them as JSON or HTML 
pages. It also loads saved data to generate charts, 
daily summaries, and predict future income and 
expenses using machine learning logic from helper 
modules. Finally, it shows visual prediction 
dashboards (time-based and category-based) to 
help the user understand spending trends and 
future forecasts. 
 
8. Future Work 
This is a web-based application that provides 
responses in JSON format. This application can be 
easily integrated with mobile applications using 
web APIs. This application can also be integrated 
with modern front-end frameworks and libraries 
like vue.js, angular, react.js and other emerging 
technologies. We can also apply testing to ensure 
this application is more consistent, reliable and 
user adoptable. Moreover, we can also use optical 
character recognition method to convert image 
message into text with this application. Users will 
upload their income and expense details together 
in an image form, system will automatically fetch 
the income and expense details and save them 
separately into database for further usage.  
 
9. Conclusion 
Personal money management is very important in 
the current era. The aim of this application to 
make a comprehensive income and expense 
manager application in which user can register and 
add daily income and expense details with less 
manual efforts. Using this application users can 
easily add income and expense details in a single 
text message. System will automatically categories 
income and expense details and save them into 

database separately. This feature is easy to adopt 
for all users. Moreover, we can also predict future 
expenses more correctly. 
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