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Abstract—Managing personal finances has become more 

challenging in recent years due to scattered financial 

records, manual expense logging, and the lack of tools that 

can provide timely guidance. Most personal finance 

applications still rely on static budgets and past transaction 

summaries, which makes it difficult for users to anticipate 

future expenses or adjust their spending behavior in 

advance [1]. To address this gap, this paper presents बचत, 

an AI-powered full-stack web application aimed at 

supporting predictive and proactive daily finance 

management. 

The proposed system allows users to record expenses in 

real time and automatically classifies transactions using 

machine learning models trained on historical financial 

data [3]. In addition, short-term spending predictions are 

generated to help users gain an early understanding of 

upcoming financial patterns and possible budget overruns 

[4]. The application is developed using React for the 

frontend and FastAPI/Flask for backend services, while 

MongoDB and Firebase are used to store user data 

securely and efficiently [8]. 

To encourage better financial discipline, बचत incorporates 

proactive alerts, simple behavioral nudges, and goal-based 

recommendations that guide users at the right time [5]. 

Experimental results show that the system improves 

financial awareness, helps users control unnecessary 

spending, and supports more informed financial decisions. 

These outcomes highlight the effectiveness of combining 

predictive analytics with behavioral guidance in modern 

personal finance management systems [7]. 

 

Index Terms—Personal Finance Management, Predictive 

Analytics, Expense Tracking, Machine Learning, 

Behavioral Nudges, Financial Forecasting, Web 

Application. 

 

I. INTRODUCTION 

 

Personal finance management is a fundamental aspect of 

achieving long-term financial stability for individuals 

and households. However, rising living costs, diverse 

spending categories, and the widespread adoption of 

digital payment platforms have made it increasingly 

difficult for users to consistently monitor and understand 

their financial behavior. Most traditional personal 

finance tools primarily provide summaries of past 

transactions and depend heavily on manual input, which 

limits their usefulness in supporting timely and informed 

financial decisions [1] 

With recent progress in web technologies and data-

driven systems, intelligent financial applications have 

become more feasible. Predictive analytics, in 

particular, has shown strong potential in analyzing 

historical transaction data to forecast short-term 

expenses and identify spending patterns [3]. Such 

capabilities allow finance management systems to move 

beyond retrospective reporting and provide forward-

looking insights that help users plan their budgets more 

effectively. 

Despite these technological advancements, many 

existing finance applications still lack meaningful 

integration of predictive insights with real-time user 

interaction. Features such as timely alerts and 

personalized feedback are often missing, which reduces 

user engagement and weakens the long-term impact of 

these platforms [5]. Research in behavioral finance 

suggests that users are more likely to maintain 

disciplined financial habits when they receive 

contextual guidance and goal-based reminders at 

appropriate moments [6]. 

Another major limitation of current systems is the 

absence of unified platforms that combine expense 

tracking, prediction, and behavioral support. Financial 

data is often scattered across multiple applications, 

making it difficult for users to gain a clear and complete 

view of their spending behavior. This fragmentation 

reduces the effectiveness of financial analysis and 

increases the likelihood of overspending [2]. 
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To overcome these challenges, this paper proposes बचत, 

an AI-powered full-stack web application designed to 

provide predictive and proactive personal finance 

management. The system integrates real-time expense 

tracking, automated expense classification, machine 

learning–based spending prediction, and personalized 

behavioral nudges within a single user-centric platform. 

By combining predictive analytics with principles from 

behavioral finance, बचत aims to improve financial 

awareness, support informed decision-making, and 

encourage sustainable financial habits [7]. 

 

II. LITERATURE REVIEW 

 

The increasing use of digital tools for managing 

personal finances has attracted significant research 

attention, particularly in areas related to automation, 

usability, and data-driven financial insights. Early 

studies indicate that digital expense tracking 

applications help users become more aware of their 

spending habits; however, these systems largely depend 

on manual data entry and static budget frameworks, 

which limits their effectiveness in long-term financial 

planning [1]. 

More recent research has focused on the application of 

machine learning techniques for analyzing financial 

behavior and predicting expenditure patterns. 

Supervised learning models and regression-based 

approaches have been widely used to forecast short-term 

expenses by learning from historical transaction data 

[3]. These methods enable finance management systems 

to shift from descriptive reporting toward predictive 

decision support. 

Time-series forecasting techniques have also been 

explored for modeling periodic and recurring expenses. 

Studies show that such approaches are effective in 

capturing seasonal trends and spending fluctuations, 

allowing users to anticipate future financial 

requirements with greater accuracy [4]. This predictive 

capability plays a crucial role in improving budget 

planning and reducing unexpected financial stress. 

In parallel, research in behavioral finance emphasizes 

the importance of proactive guidance in personal finance 

applications. Digital nudges, contextual alerts, and 

timely feedback mechanisms have been shown to 

positively influence user behavior and promote 

disciplined spending habits [5]. When financial 

guidance is delivered at appropriate moments, users are 

more likely to adhere to budgets and financial goals. 

Human–computer interaction studies further highlight 

the role of engagement-focused features in sustaining 

long-term usage of finance applications. Goal-oriented 

feedback, progress visualization, and reward-based 

mechanisms have been found to increase user 

motivation and encourage responsible financial 

behavior [7]. These techniques help transform finance 

management from a passive monitoring task into an 

interactive experience. 

Despite these advancements, most existing commercial 

finance applications still focus primarily on expense 

categorization and historical summaries. The lack of 

integrated predictive analytics and behavioral 

intervention features limits their ability to provide 

proactive financial support [2]. The literature 

consistently identifies the need for unified systems that 

combine real-time tracking, predictive modeling, and 

behavioral insights. 

Building upon these research findings, the proposed 

system बचत integrates automated expense classification, 

machine learning–based spending prediction, and 

behavioral nudges within a single full-stack web 

application. By addressing the limitations highlighted in 

existing studies, the system aims to contribute to the 

development of intelligent and user-centric personal 

finance management solutions aligned with current 

research trends [6]. 

 

III. PROBLEM STATEMENT 

 

Despite the growing availability of digital personal 

finance applications, managing daily finances in an 

effective and consistent manner remains a significant 

challenge for many individuals. Most existing finance 

management systems rely on static budgeting 

techniques and manual expense tracking, which provide 

limited analytical depth and fail to support proactive 

financial decision-making [1]. As a result, users often 

struggle to understand their spending behavior and 

adjust it in a timely manner. 

One of the primary limitations of current finance tools is 

the fragmentation of financial data. Users typically 

manage their expenses across multiple platforms such as 

banking applications, digital wallets, and budgeting 

tools, making it difficult to obtain a unified view of their 

financial activities. This fragmented approach reduces 

the accuracy of financial analysis and increases the 

likelihood of budget mismanagement [2]. 
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Another major challenge is the absence of predictive 

analytics in most personal finance systems. Without the 

ability to forecast future expenses based on historical 

data, users remain unaware of upcoming spending 

trends and potential budget overruns. This lack of 

foresight often leads to overspending and weak budget 

adherence, especially for users with irregular income or 

variable expenses [3]. 

In addition, existing finance applications provide 

minimal proactive guidance. Features such as real-time 

alerts, contextual recommendations, and behavioral 

nudges are either basic or completely absent, limiting 

their effectiveness in encouraging long-term financial 

discipline [5]. Research indicates that timely feedback 

and contextual support are critical for helping users 

develop sustainable financial habits. 

Low user engagement further compounds these issues. 

Complex interfaces, limited personalization, and the 

absence of goal-oriented feedback reduce long-term 

usage and diminish the overall impact of finance 

management tools. Without an integrated system that 

combines expense tracking, prediction, and behavioral 

support, users find it difficult to maintain consistent and 

healthy financial practices [6]. 

These challenges highlight the need for a unified and 

intelligent personal finance management system that not 

only records financial transactions but also predicts 

future expenses and proactively guides users toward 

better financial decisions. The proposed system, बचत, is 

designed to address these limitations by integrating real-

time expense tracking, machine learning–based 

spending prediction, and personalized behavioral 

interventions within a single user-centric platform [7]. 

 

IV. METHODOLOGY 

 

The development of बचत follows a modular methodology 

that integrates full-stack web development with machine 

learning–based financial analytics. User expense data is 

collected through structured inputs and stored in a 

standardized format. Prior to analysis, the data 

undergoes preprocessing steps such as normalization 

and categorical encoding to ensure consistency and 

improve model performance [3]. 

Expense classification is carried out using a hybrid 

approach that combines rule-based techniques with 

supervised machine learning models. Rule-based logic 

is applied to commonly recurring transactions, while 

learning-based models handle diverse and evolving 

expense patterns, improving overall classification 

accuracy [4]. 

For predictive analysis, historical transaction data is 

used to train regression and time-series forecasting 

models capable of estimating short-term and periodic 

expenses. These models identify spending trends and 

recurring behaviors to generate meaningful financial 

predictions [17]. 

Based on the predicted values, the system generates 

proactive alerts and behavioral nudges when spending 

approaches predefined limits, helping users make timely 

financial decisions [5]. The frontend is developed using 

React, while FastAPI and Flask manage backend 

services. MongoDB and Firebase ensure secure and 

scalable data storage [8]. 

 

V. SYSTEM ARCHITECTURE 

 

The system architecture of बचत follows a modular, multi-

tier design to support real-time data processing and 

predictive analytics. The frontend is developed using 

React and provides user interfaces for expense entry, 

dashboards, and financial insights. It communicates 

securely with backend services through RESTful APIs. 

The backend, implemented using FastAPI and Flask, 

handles authentication, transaction processing, expense 

classification, prediction requests, and alert generation 

[9]. 

The data layer uses MongoDB and Firebase for storing 

user profiles, transaction records, predictions, and alerts 

in a secure and scalable manner. Machine learning 

models operate as independent services, enabling 

efficient updates and continuous learning. This layered 

architecture ensures reliability, scalability, and smooth 

data flow across system components [8]. 

 
Fig.-1: System Architecture Diagram 
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[System Architecture Overview: User Interface 

(ReactJS) ↔ Backend Services (FastAPI/Flask) ↔ 

Expense Classification & Spending Prediction Module 

(Machine Learning) ↔ Databases (MongoDB, 

Firebase) ↔ Notification & Alert Engine (Behavioral 

Nudges)] 

 
Fig. -2: ER Diagram 

 

 
Fig. -3: Workflow Diagram 

 

Table 1: Performance Comparison 

Parameter बचत (Proposed 

System) 

Existing 

Finance Tools 

Expense 

Tracking 

Real-time and 

automated expense 

logging 

Mostly manual 

or semi-

automated 

Expense 

Classification 

ML-based 

automated 

categorization 

Rule-based or 

manual 

categorization 

Predictive 

Analytics 

Short-term 

spending 

Limited or not 

available 

prediction using 

ML 

Proactive 

Alerts 

Real-time alerts 

with behavioral 

nudges 

Basic alerts or 

absent 

Data 

Visualization 

Interactive 

dashboards with 

insights 

Static 

summaries and 

charts 

 

VI. IMPLEMENTATION 

 

The implementation of बचत integrates modern full-stack 

web technologies with machine learning services to 

deliver real-time and predictive financial insights. The 

frontend is developed using React, providing an 

interactive interface for expense entry, dashboard 

visualization, and goal tracking. User actions are 

communicated to the backend through secure RESTful 

APIs, ensuring smooth and responsive interaction [10]. 

Backend services are implemented using FastAPI and 

Flask, which handle user authentication, transaction 

processing, expense classification, prediction requests, 

and alert generation. These services ensure efficient 

request handling and scalability across multiple users 

[12]. User data, including transaction records and 

prediction outputs, is stored using MongoDB and 

Firebase to provide secure, reliable, and scalable data 

management [15]. 

Machine learning models for expense classification and 

spending prediction are deployed as independent 

modules and integrated with backend services via API 

endpoints. Historical transaction data is used to generate 

short-term spending forecasts, which trigger proactive 

alerts and behavioral nudges. This modular 

implementation supports system scalability, 

maintainability, and continuous model improvement 

[17]. 

 

VII. RESULT AND DISCUSSION 

 

The proposed system, बचत, was evaluated using 

simulated transaction datasets and controlled user 

interactions to assess prediction accuracy, usability, and 

decision-support effectiveness. The machine learning 

models demonstrated reliable performance in short-term 

spending prediction, enabling early identification of 

overspending trends and budget deviations [4]. Users 



© January 2026 | IJIRT | Volume 12 Issue 8 | ISSN: 2349-6002 

IJIRT 191085 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 6311 

reported improved financial awareness due to real-time 

alerts, behavioral nudges, and interactive visual 

dashboards. 

Compared to existing finance management tools, बचत 

showed notable improvements in proactive guidance 

and predictive analytics, as summarized in Table 1. The 

integration of automated expense classification and 

timely notifications contributed to better spending 

control and user engagement. These findings support the 

effectiveness of combining predictive analytics with 

behavioral finance principles in enhancing personal 

finance management systems [7]. 

 

VIII. CONCLUSION 

 

This paper presented बचत, an AI-powered full-stack web 

application designed to support predictive and proactive 

personal finance management. By integrating real-time 

expense tracking, automated expense classification, and 

machine learning–based spending prediction, the 

proposed system addresses key limitations of traditional 

finance tools that rely on static budgeting and 

retrospective analysis [3]. The inclusion of behavioral 

nudges and timely alerts further enhances user 

engagement and encourages disciplined financial 

behavior. 

Experimental evaluation demonstrated that बचत 

improves financial awareness, supports informed 

decision-making, and helps users identify potential 

overspending at an early stage. The modular system 

architecture and scalable implementation allow 

seamless integration of analytical components with 

user-facing services, making the system suitable for 

real-world deployment [9]. 

Future enhancements may include automated bank 

transaction synchronization, mobile application support, 

and advanced AI-driven financial coaching features. 

Overall, बचत demonstrates the effectiveness of 

combining predictive analytics with behavioral finance 

principles in modern personal finance management 

systems [18]. 

 

REFERENCES 

 

[1] B. Anderson, J. Smith, and L. Brown, “Behavior 

change and personal finance management tools,” 

Journal of Financial Technology, vol. 6, no. 2, pp. 

45–56, 2021. 

[2] R. Sharma and A. Singh, “Digital platforms for 

smart personal finance management,” International 

Journal of Computer Applications, vol. 175, no. 9, 

pp. 12–18, 2020. 

[3] S. Matsumoto, Y. Tanaka, and K. Saito, “Machine 

learning techniques for financial behavior 

prediction,” IEEE Access, vol. 10, pp. 33421–

33432, 2022. 

[4] R. Xu, “Predictive analytics for household 

expenditure forecasting,” Expert Systems with 

Applications, vol. 213, pp. 118–129, 2023. 

[5] G. Fischer and M. Petersen, “Digital nudges for 

improved financial decision making,” Behavior & 

Information Technology, vol. 39, no. 6, pp. 628–

641, 2020. 

[6] A. Kumar and R. Malhotra, “Intelligent systems for 

financial automation,” International Journal of 

Artificial Intelligence Applications, vol. 12, no. 3, 

pp. 21–32, 2021. 

[7] D. Johnson, S. Deterding, and L. Kuhn, 

“Gamification and behavioral nudges in FinTech 

applications,” Computers in Human Behavior, vol. 

71, pp. 466–474, 2017. 

[8] L. Bass, P. Clements, and R. Kazman, Software 

Architecture in Practice, 4th ed. Boston, MA, USA: 

Addison-Wesley, 2022. 

[9] M. Richards, “Microservices and RESTful 

architecture for scalable web systems,” IEEE 

Software, vol. 38, no. 4, pp. 84–91, 2021. 

[10] A. Banks and E. Porcello, Learning React: Modern 

Patterns for Developing Web Applications, 2nd ed. 

Sebastopol, CA, USA: O’Reilly Media, 2020. 

[11] S. Tilkov and S. Vinoski, “Node.js: Using 

JavaScript to build high-performance network 

programs,” IEEE Internet Computing, vol. 14, no. 

6, pp. 80–83, 2019. 

[12] S. Grinberg, “FastAPI for high-performance 

asynchronous web services,” Journal of Web 

Engineering, vol. 21, no. 5, pp. 1401–1414, 2022. 

[13] I. Goodfellow, Y. Bengio, and A. Courville, Deep 

Learning. Cambridge, MA, USA: MIT Press, 2016. 

[14] J. Brownlee, Machine Learning Mastery with 

Python. Melbourne, Australia: Machine Learning 

Mastery, 2021. 

[15] MongoDB Inc., “MongoDB architecture and 

scalability,” MongoDB Technical Whitepaper, 

2023. 



© January 2026 | IJIRT | Volume 12 Issue 8 | ISSN: 2349-6002 

IJIRT 191085 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 6312 

[16] Google Firebase, “Firebase real-time database and 

cloud storage,” Google Developer Documentation, 

2023. 

[17] R. J. Hyndman and G. Athanasopoulos, 

Forecasting: Principles and Practice, 3rd ed. 

Melbourne, Australia: OTexts, 2021. 

[18] R. H. Thaler and C. R. Sunstein, Nudge: Improving 

Decisions About Health, Wealth, and Happiness. 

New Haven, CT, USA: Yale University Press, 

2021. 

[19] M. P. Allen and J. McCarthy, “Anomaly detection 

in personal finance systems using machine 

learning,” IEEE Transactions on Computational 

Social Systems, vol. 9, no. 2, pp. 355–366, 2022. 

[20] World Economic Forum, “The future of digital 

financial well-being,” WEF Insight Report, 2023. 

 


