
www.ijcrt.org                                                     © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882 

IJCRT25A5579 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org n716 
 

Smart Spend-AI Driven personal finance 

manager 
 

Ms. Neha Tyagi (Mentor) 

Assistant Professor 

Computer Science and Engineering Department 

 

1Nishant Sarma 

JSS Academy of Technical Education, Noida 

 

 

3Praveen Kumar Sonkar 

JSS Academy of Technical Education, Noida 

 

2Krrish Khatri 

JSS Academy of Technical Education, Noida 

 

4Rohit Kushwaha 

JSS Academy of Technical Education, Noida 

 

Abstract  

Artificial intelligence (AI) has emerged as a 

transformative force in the domain of personal 

financial management, addressing long-standing 

challenges such as budgeting inefficiencies, 

expense tracking complexities, and limited 

access to personalized investment advice. This 

review paper provides an in-depth exploration of 

the modern landscape of AI applications in 

personal finance, focusing on tools such as AI-

driven budgeting apps, robo-advisors, fraud 

detection systems, and predictive analytics 

platforms. These technologies are fundamentally 

reshaping individuals' approaches to managing 

their finances by offering tailored insights, 

enhanced security, and real-time decision-

making capabilities. 

The paper synthesizes existing literature to 

highlight the significant advancements and 

current trends in AI-driven financial solutions, 

with a particular emphasis on their ability to 

adapt to diverse user needs. Unlike traditional 

financial tools that rely on static models and 

generic advice, modern AI-powered systems 

utilize machine learning and natural language 

processing to provide dynamic, context-aware 

recommendations. These innovations empower 

users to make informed financial decisions, 

improve financial literacy, and achieve long-

term monetary goals. Furthermore, the research 

addresses key limitations of existing tools, such 

as a lack of personalization, inadequate 

integration of financial literacy components, and 

security vulnerabilities. 
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To illustrate the potential of AI in personal 

finance, the review paper incorporates a detailed 

discussion of a proposed AI-powered personal 

finance assistant. This system is designed to 

deliver comprehensive financial management by 

combining automated expense tracking, 

customized budgeting based on user-specific 

income and spending patterns, and risk-

optimized investment recommendations. 

Additionally, it aims to enhance user 

engagement through proactive notifications 

about significant financial events and 

educational content tailored to individual needs. 

The proposed assistant leverages a robust 

technology stack, including React.js, Flask, 

MongoDB, and Firebase, to ensure scalability, 

security, and usability. 

A thorough methodology for evaluating the 

effectiveness of AI-driven financial tools is also 

presented, incorporating both qualitative and 

quantitative approaches. Evaluation metrics 

include pre-and post-use assessments of 

financial literacy, user satisfaction scores, 

feature utilization rates, task completion 

efficiency, and longitudinal studies across 

diverse demographic groups. These assessments 

aim to validate the proposed assistant’s potential 

to address the gaps in current tools, improve 

financial acumen, and foster better financial 

decision-making. 

Moreover, this paper addresses critical 

considerations around user privacy and data 

security, proposing robust encryption 

mechanisms and context-aware design features 

to enhance user trust. By synthesizing extensive 

literature and preliminary prototyping efforts, 

the review highlights the transformative 

potential of AI-driven personal finance 

management tools. The findings underscore how 

intelligent, secure, and user-friendly platforms 

can empower individuals to effectively manage 

their finances, improve financial literacy, and 

achieve greater financial independence. 

Ultimately, this research contributes to a deeper 

understanding of AI’s role in revolutionizing 

personal finance, offering a roadmap for future 

innovations and sustainable solutions in the 

field. 
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1 Introduction 

Managing personal finances has become 

increasingly difficult due to the complexities of 

the financial landscape, limited financial 

literacy, and challenges in tracking expenses or 

creating effective budgets [4][5]. Traditional 

financial tools often fall short as they lack 

personalization, rely on static budgeting 

methods, and offer generic investment advice 

[10][1][8]. To overcome these limitations, this 

paper proposes the development of an AI-

powered personal finance assistant. This 

innovative solution will deliver a comprehensive 

financial overview, generate personalized 

insights using machine learning, and provide 

educational resources to improve financial 

literacy. By automating expense tracking, 

designing adaptive budgets, offering customized 

investment recommendations, and delivering 

proactive notifications, the proposed assistant 

seeks to revolutionize financial management and 

empower users to achieve greater financial 

control [9][7]. 

 

2 Literature Review 

The integration of artificial intelligence (AI) into 

personal finance management has attracted 

significant research interest, highlighting the 

potential of technology to address the 

complexities of financial decision-making and 

processes encountered by individuals. This 

literature review examines research on the 

application of web-based tools, adaptive 

systems, AI methodologies, financial literacy 

programs, and intelligent virtual assistants to 

guide the creation of an AI-driven personalized 

finance solution. 

2.1 Web-Based Financial Applications 

Web platforms streamline financial workflows 

through automation. Sari et al. [10] created a 

PHP and MySQL application for a boarding 

house in Indonesia, integrating planning, 

budgeting, auditing, and billing while addressing 

manual bookkeeping and security limitations. 

Ahmed et al. [1] developed a responsive budget 

management system for Iraqi universities using 

HTML, PHP, JavaScript, and AJAX, reporting 
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high user satisfaction but overlooking 

adaptability and long-term impact. While web-

based tools improve processes, holistic 

approaches incorporating user perspectives 

remain essential.  

2.2 Personal Budgeting Research 

Budgeting is a critical but complex financial 

task. Galperti [5] linked budgeting to 

consumption-saving biases and self-control 

issues. However, real-world budget adherence 

and tracking require more research. Individual 

approaches vary due to biases and perceived 

trade-offs. Addressing these challenges could 

improve financial outcomes. 

2.3 Financial Literacy Initiatives 

Financial literacy is crucial in navigating 

sophisticated financial systems. Molina-García 

et al. [7] identified negative links between 

literacy and risk tolerance among students, 

advocating educational programs. Rath and 

Patra [9] stressed literacy's importance in India’s 

financial systems, while Mireku et al. [6] linked 

literacy to prudent student financial behavior in 

Ghana. Dube and Asthana [4] highlighted 

knowledge gaps among Indian students, 

underscoring the need for improved literacy to 

enhance money management and risk 

mitigation. 

2.4 Financial Literacy and Investing 

Financial literacy significantly impacts 

investment decisions. Shaheen et al. [11] found 

literacy essential for evaluating risks and returns, 

though small sample sizes limit findings. Deeper 

qualitative studies could enhance understanding 

of investment decision-making processes. 

2.5 AI Applications in Finance 

The growing adoption of AI in finance has 

shown promising results. Cao [3] reviewed AI 

techniques aiding financial tasks, noting that 

advanced methods complement rather than 

replace traditional approaches. Waliszewski and 

Warchlewska [12] studied demographic 

differences in consumer acceptance of AI 

finance tools, emphasizing the need for user 

research to guide successful AI implementation. 

2.6 Intelligent Finance Assistants 

AI-powered assistants offer personalized finance 

solutions. Müller et al. [8] developed an NLP 

chatbot for expense tracking and budgeting, 

while Balathas et al. [2] used SMS alerts to auto-

generate financial overviews. Early trials 

indicate potential for intelligent assistants to 

revolutionize personal finance management 

through enhanced interaction and planning 

capabilities. 

 

3 Methodology 

A diverse range of methodological approaches 

has been implemented across studies on AI in 

personal finance management. Several works 

have adopted qualitative techniques like 

grounded theory and design science research 

[11, 8]. Grounded theory, which encompasses 

in-depth personal interviews and thematic 

analysis of collected data, facilitated an 

exploratory investigation into factors 

influencing investment choices [11]. Similarly, 

adhering to design science principles enabled the 

development and evaluation of intelligent virtual 

assistant models for financial management [8]. 

Quantitative analytical approaches were also 

prevalent, including correlation analysis, 

regression models, and hypothesis testing [7, 6, 

4]. These statistical methods established 

relationships between financial literacy and risk 

preferences [7], analyzed determinants of 

economic behavior [6], and assessed the 

knowledge components underlying financial 

competence [4]. Logistic regression, for 

instance, was utilized to examine connections 

between literacy and behavior among students 

[6]. 

Mixed-method studies integrated secondary 

literature analysis with primary data collection 

through surveys and prototype testing [9, 12, 2]. 

Secondary research provided insights into 

financial services and tools [9], while surveys 

captured user attitudes toward AI in finance [12]. 

Prototype testing further gathered user feedback 

on finance apps [2]. Additionally, usability 

assessments and web analytics evaluated 

responsive systems for budgeting and financial 

reporting [1]. These assessments employed 

performance metrics to gauge system 

effectiveness, contributing to a deeper 

understanding of AI's role in personal finance 

management. 

For our project methodology, we leverage the 

MERN stack (MongoDB, Express.js, React.js, 

Node.js) alongside additional technologies like 

Flask, Firebase, and machine learning 

frameworks. This robust stack enables the 

seamless integration of frontend, backend, and 

machine learning components, delivering a 
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comprehensive and efficient AI-powered 

personal finance assistant. 

    Frontend (React.js): React.js is used to 

develop an interactive, responsive, and user-

friendly interface. Its component-based 

architecture facilitates efficient development and 

ensures a smooth user experience for tasks such 

as expense tracking, budgeting, and financial 

insights visualization. 

    Backend (Node.js and Flask): The backend 

leverages Node.js, which, combined with 

Express.js, provides a scalable infrastructure for 

handling user requests, API endpoints, and 

business logic. Flask is incorporated for 

executing machine learning models, enabling 

predictive analytics and classification tasks. 

These operations include expense 

categorization, spending pattern analysis, and 

personalized financial recommendations based 

on user data. 

    Database (MongoDB): MongoDB, a NoSQL 

database, is employed for its flexibility in 

managing structured and unstructured data. It 

efficiently stores user profiles, transaction 

histories, and financial insights, supporting real-

time data retrieval and updates essential for 

dynamic personal finance management. 

    Authentication and Real-Time Operations 

(Firebase): Firebase enhances the platform by 

offering secure user authentication, real-time 

database capabilities, and cloud functions. These 

features ensure secure access to user data, 

synchronization across devices, and immediate 

updates to financial plans or recommendations. 

    Machine Learning Frameworks: The 

system incorporates machine learning libraries 

such as TensorFlow and scikit-learn for 

implementing predictive models and natural 

language processing. These models power 

automated classification of transactions, 

prediction of spending patterns, and risk-

optimized investment advice. 

This integrated technology stack ensures a 

seamless connection between the frontend and 

backend components while maintaining 

scalability and long-term maintainability. It 

enables iterative improvements based on user 

feedback and supports the deployment of 

advanced AI-driven features. 

 

 

 

System Workflow 

The proposed system's workflow begins with 

user registration and authentication. Once 

logged in, users input their financial data, 

including income, expenses, and savings goals. 

The system employs machine learning 

algorithms to classify transactions, analyze 

spending patterns, and generate personalized 

financial plans. 

    User Registration: Users register through the 

React.js interface, with Firebase handling 

authentication and data encryption. 

    Data Input and Classification: Financial 

data entered by users is sent to the backend, 

where Flask integrates machine learning models 

to classify expenses and identify anomalies. 

    Budget and Financial Plan Generation: The 

backend processes the data, stores it in 

MongoDB, and uses predictive analytics to 

create tailored budgets and savings 

recommendations. 

    Interactive Feedback Loop: Users can 

review, adjust, and finalize their financial plans, 

with updates immediately reflected across the 

platform using Firebase’s real-time 

synchronization. 

    Proactive Notifications and Insights: The 

system sends proactive alerts about significant 

financial events or anomalies, ensuring users 

stay informed about their finances. 

 

Visualization and User Flow 

Figure 1 illustrates the user workflow, starting 

with registration and culminating in customized 

budget management. Users input their financial 

details, after which the system generates 

personalized insights. These insights are 

presented through an intuitive interface, 

allowing users to interactively refine their 

financial plans, ultimately leading to better 

financial decision-making. 

By leveraging the MERN stack alongside 

machine learning and real-time capabilities, the 

proposed AI-powered personal finance assistant 

delivers an innovative, scalable, and user-centric 

solution to enhance financial literacy and 

management practices.                                                                                                                   

 

http://www.ijcrt.org/


www.ijcrt.org                                                     © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882 

IJCRT25A5579 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org n720 
 

4 Expected Outcomes 

The 

proposed AI-powered personal finance assistant 

aims to achieve the following: 

 Provide users with a comprehensive 

overview of their finances through 

automated data aggregation and analysis. 

 Create adaptive and personalized 

budgets tailored to users' income streams 

and spending patterns using machine 

learning techniques. 

 Offer customized investment 

recommendations aligned with users' risk 

appetite, time horizon, and financial 

goals using predictive analytics. 

 Include educational modules to enhance 

users' financial literacy on topics such as 

budgeting, saving, and investing. 

 Send proactive notifications about 

significant events or trends impacting 

users' finances to promote optimal 

decision-making. 

 Safeguard user privacy through 

encryption and access control measures. 

 Demonstrate ease of use, utility, and 

effectiveness through extensive field 

studies across diverse user 

demographics. 

By achieving these outcomes, the assistant will 

serve as an intelligent, secure, and 

comprehensive platform for managing personal 

finances. It will empower users to make 

informed financial decisions, achieve their goals, 

and develop financial acumen. 

 

5 Data Encryption and Access Control 

Our AI-powered personal finance assistant will 

implement robust data encryption and access 

control measures to safeguard user privacy and 

ensure data security. The following details 

outline the encryption algorithms and access 

control mechanisms to be utilized: 

5.1 Encryption Algorithms 

AES (Advanced Encryption Standard): 
AES is a widely recognized symmetric 

encryption algorithm known for its efficiency 

and security. The system will employ AES-256, 

which uses a 256-bit key for a high level of 

security. AES-256 is approved by the National 

Institute of Standards and Technology (NIST) 

and is commonly used in finance for protecting 

sensitive data. 

RSA (Rivest-Shamir-Adleman): 
RSA is an asymmetric encryption algorithm 

used for secure data transmission. A minimum 

key size of 2048 bits will be used to encrypt 

sensitive information for secure transmission 

over networks. Additionally, RSA will handle 

key exchange to securely share symmetric keys 

used in AES encryption. 
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SHA-256 (Secure Hash Algorithm 256-bit): 
SHA-256 is a cryptographic hash function that 

ensures data integrity. It will be employed to 

create unique digital signatures for data, 

enabling detection of any tampering or 

alterations. 

5.2 Access Control Mechanisms 

Role-Based Access Control (RBAC): 
RBAC will restrict data access based on user 

roles within the system. Roles such as admin, 

user, or auditor will have permissions tailored to 

their specific requirements, ensuring users can 

access only the data and actions necessary for 

their role. 

Multi-Factor Authentication (MFA): 
MFA will add an additional layer of security by 

requiring users to provide two or more 

verification factors. This may include something 

they know (password), something they have 

(security token), and something they are 

(biometric verification). 

Audit Logs: 
Comprehensive audit logs will be maintained to 

track all system access and user actions. Regular 

reviews of these logs will help detect and 

respond to unauthorized access or suspicious 

activity. 

Encryption of Data at Rest and in Transit: 
Sensitive user data will be encrypted both at rest 

and during transmission. AES-256 will secure 

data at rest, while Transport Layer Security 

(TLS) will protect data in transit from 

interception and eavesdropping. 

Granular Access Control Policies: 
Fine-grained access control policies will be 

implemented based on the principle of least 

privilege, ensuring users have the minimum 

level of access needed to perform their tasks. 

By leveraging these encryption algorithms and 

access control mechanisms, the system will 

provide high-level security for user data, 

ensuring privacy protection and prevention of 

data breaches. These measures will foster user 

trust and highlight the system’s commitment to 

maintaining the confidentiality, integrity, and 

availability of personal financial information. 

 

6 Conclusion and Future Scopes 

This paper proposes the development of an AI-

powered personal finance assistant designed to 

address the growing complexities of managing 

personal finances effectively. By leveraging 

advanced technologies such as machine 

learning, natural language processing, and a 

robust web-based infrastructure, the solution 

offers users an intelligent, personalized financial 

management platform. 

The proposed assistant delivers key 

functionalities, including automated expense 

tracking, adaptive budgeting, tailored 

investment recommendations, proactive 

notifications, and educational resources for 

financial literacy. These features aim to 

empower users to make informed decisions, 

achieve financial goals, and secure their 

financial futures. 

A well-defined methodology ensures the 

assistant’s usability, utility, and effectiveness 

through qualitative and quantitative evaluations 

across diverse user demographics. Stringent 

security measures, including data encryption and 

access control, safeguard user privacy and 

sensitive information. 

With its personalized approach, comprehensive 

feature set, and emphasis on financial education, 

the AI-powered assistant has the potential to 

revolutionize personal finance management. It 

provides users with an invaluable tool for 

navigating the complexities of modern financial 

systems, fostering improved financial acumen 

and decision-making skills. 

 

 

6.1 Future Scopes 

Looking ahead, we plan to broaden the 

assistant's capabilities to include services such as 

loans, insurance, and tax management for more 

comprehensive financial management. 

Loans: 
We aim to conduct market research and establish 

partnerships with financial institutions to 

facilitate loan services. This will involve 

developing an intuitive interface for loan 

applications, integrating credit scoring tools, and 

performing rigorous testing to ensure a seamless 

user experience. 

Insurance: 
Plans include creating an insurance marketplace 

with integrated risk assessment tools and 

educational resources. These efforts will 

prioritize user trust and regulatory compliance to 

provide a reliable and user-friendly service. 
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Tax Management: 
Features for tax management will include tools 

for tracking income and expenses, integration 

with financial accounts, and in-app tax filing 

support. Extensive testing will ensure accuracy 

and encourage user adoption. 

      Additionally, we intend to develop mobile 

applications to enhance accessibility and user 

convenience. Comprehensive user research and 

beta testing will guide the design process. Large-

scale user studies will inform ongoing 

improvements to the assistant’s services. 

Future plans also include the integration of 

advanced conversational interfaces and 

expanded language support to improve user 

interaction and extend the assistant’s reach to a 

global audience. 

     Our ultimate vision is to establish the AI-

powered personal finance assistant as an 

indispensable tool for making optimal financial 

decisions and achieving financial goals, 

transforming personal finance management into 

an intuitive and effective process. 
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