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Abstract—The innovative use of blockchain technology offers a unique solution to the challenges faced by traditional wealth management systems. Utilizing the immutability and security of blockchain, the platform ensures the safety and privacy of financial information while providing transparency and auditability to regulators using smart contracts. The aim to democratize access to wealth management services and provide a cost- effective alternative to financial advisors and give personalized investment recommendations based on the investor risk profile along with API integration of current value of stocks, gold and real-estate at any given point.
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I. Introduction 

According to a survey conducted by the National Stock Exchange (NSE) in 2019, only about 8% of Indian households have invested directly or indirectly in stocks. This low percentage is present due to the lack of financial knowledge and safety concerns along with the unawareness in the variety of investment tools and options available to the masses. Wealth Aggregator consists of taking in user data such as his bank details ,stock broker logins, real-estate property details etc. In this context, blockchain has been a prominent strategy to document the data provided serving as a storage solution with the potential to guarantee the requirements of integrity, authenticity, access control, transparency, and availability necessary for any document. Hereafter “Current Net Worth” can be accessed based on that time’s market value of the assets at any point of time. Wealth aggregation is the process of consolidating an individual's financial information from multiple accounts into a single location for easy management and analysis. 

Blockchain technology provides a secure and decentralized ledger that allows cryptographic security and protection of the users private information which provides with the upper hand in building a recommendation system to provide users with insights and recommendations for managing their finances. 
As with many other businesses in the world, banks also attempt to alter their traditional methods and employ novel technologies in your business. One of these changes is transitioning from traditional banking to electronic banking. Through this transition, banks are able to offer various services to their customers. However, in spite of existence of these facilities, banks are confronted with information overflow, causing understanding the priorities of customers and recommendation of a new service suitable for

customer to change into a vital issue for banks. This paper deals with introducing a new technique in building recommendation systems by introducing block chain in the recommender system which is not only counting on technology evaluation criteria but also relying on how to evaluate other perspectives such as business life cycle, investment plan with cost- effective management and an unaltered data.
This paper effectively tackles 4 major challenges in the realm of digital financial advisory services. Firstly, Data Security and Privacy. Block chain’s inherent security features protect user data from breaches and unauthorized access, fostering a safe environment for users to share sensitive financial information. Secondly, Transparency and Trust: The immutable ledger ensures that all transactions and data entries are transparent and verifiable, building trust between the service and its users. Thirdly, Risk Appetite Analysis: The block chain-based questionnaire for assessing risk preferences allows for a nuanced understanding of each user's financial risk tolerance, guiding more suitable investment recommendations. Fourth our novelty, Personalized Financial Recommendations: The secure and detailed dataset available through block chain enables the recommender system to analyse user financial behaviour and preferences more accurately, leading to personalized and actionable financial advice. 
This project represents a significant leap forward in personal financial management technology. By embedding block chain at the core of its design, it not only safeguards user data but also enhances the personalization and reliability of financial advice, thereby meeting the sophisticated needs of modern investors.
This paper is organized as follows. The use of block chain smart contracts to store user information and API integration is discussed in Section II. The portfolio building in terms of current net worth calculation and risk analysis done through a questionnaire and reviewed in Section III. In Section IV, we propose a conceptual framework to build a recommender system on block chain which not only safeguards user data but also significantly improves the personalization and accuracy of financial advice. Conclusions are drawn in section V.
II. Technical details of modules
A. Smart Contracts
Smart contracts represent a pivotal technological component within block chain-based systems, functioning as self-executing contracts with the terms of the agreement between parties directly written into lines of code. These contracts automatically enforce and execute the terms of an agreement based on predefined rules and logic, encoded within the block chain. In the context of financial advisory platforms, smart contracts are instrumental for initializing secure, transparent, and immutable transactions and processes. 
Their utility extends from the initial storage of user information where when a user engages with the platform, they are prompted to input personal and financial data, alongside their responses to a detailed risk tolerance questionnaire. Upon submission, this data is encrypted and stored on the block chain. Smart contracts play a crucial role in this process by executing the encryption and ensuring the decentralized storage of this data. They are designed with strict access controls, which means that the information can only be accessed or decrypted by authorized entities, ensuring a high level of security and privacy for the user's sensitive information to the core functionality of recommendation systems, where they process user inputs from financial risk analysis questionnaires to generate personalized financial advice. Smart contracts automatically process the user's financial information and questionnaire responses to calculate their risk profile. Based on the outcome of this analysis, another set of smart contracts is triggered to generate financial recommendations. These recommendations are not static but are dynamically produced to match the user's specific financial scenario and risk appetite.  
Every transaction and data entry is recorded on the block chain, offering a verifiable and permanent audit trail that users and service providers can trust.
B. API’s
Application Programming Interfaces (APIs) serve as pivotal conduits for real-time financial data. enabling the seamless integration and retrieval of current market values for stocks, real estate, and gold. An API is a set of protocols, routines, and tools for building software applications, acting as an intermediary that allows different software programs to communicate with each other. In the context of this project, APIs are utilized to fetch up-to-the-minute financial data from various external sources, such as stock exchanges, real estate valuation databases, and gold price indices. This real-time data is crucial for calculating an accurate and current net worth of the user, as well as for informing the dynamic generation of personalized financial recommendations.
By integrating these APIs, the system can automatically update the user's portfolio values, ensuring that the financial advice provided is based on the most current information available. Furthermore, the use of APIs enhances the system's scalability and flexibility, as it can easily incorporate additional financial assets or switch data providers to improve the quality and accuracy of the data retrieved. This interoperability, powered by APIs, is essential for the platform's ability to offer a comprehensive and responsive financial advisory service, adapting to both market fluctuations and the evolving needs of its users. proportionately more than is customary. 
III. Portfolio Building
There are two processes vital for tailoring financial advice and strategies to the individual user's circumstances and objectives stated as below:
A. Current Net Worth 
Net worth calculation is a critical component of the wealth aggregation project, allowing users to gain insights into their financial health. Users input data regarding their investments in stocks, real estate, and gold, including the purchase value and quantity of each asset. The current market value of these assets is then fetched via APIs, and the net worth is calculated using the formula:
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Where NW  represents net worth, [image: image2.png]


  is the current market price of each asset type fetched from the API, Q denotes the quantity of each asset owned, and L stands for the total liabilities. This formula dynamically reflects the user's financial status, empowering them with accurate data for informed decision-making. The implementation of this computation leverages the Dart programming language, known for its efficient handling of asynchronous data streams and complex computational operations.

B. Risk Analysis
To ascertain a user's risk tolerance, the platform employs a comprehensive questionnaire composed of multiple-choice questions. Each choice assigns a specific numerical value to the user's response. The aggregate of these values categorizes the user's risk tolerance into one of three brackets: very conservative (a total score of 21 or less), moderately conservative (a score between 22 and 31), and balanced (a score between 32 and 41). This classification is determined by the equation: 
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Where R represents the user's total risk score and[image: image4.png]


corresponds to the value of each answer. The utilization of the Flutter framework enhances the deployment of this interactive questionnaire, facilitating a robust and user-friendly interface for capturing risk tolerance.
To achieve the various types of optimization mentioned above, we have mainly used Flutter and Dart as the primary development frameworks. Combining Flutter's rich UI toolkit with Dart's powerful asynchronous programming capabilities. This combination facilitates the creation of a seamless, intuitive user interface alongside a robust backend capable of complex data processing and API management. By integrating these technologies, the platform achieves the platform achieves.
The stages for implementation of the algorithm is schematically represented as follows: [image: image5.jpg]Dashboard
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IV. Blockchain recommendation system
The system harnesses the Ethereum block chain, utilizing Solidity for the creation of smart contracts, to underpin a cutting-edge recommender system. This system adeptly processes inputs from users, gathered through a comprehensive financial risk analysis questionnaire, to generate personalized financial advice. The blockchain framework ensures that this entire process is conducted in a manner that is not only secure but also transparent and resistant to tampering. When users submit their financial details and questionnaire responses, this sensitive information is encrypted and stored on the Ethereum blockchain in a decentralized fashion, thus safeguarding privacy and enhancing security. Following this, a smart contract takes over to automatically evaluate the questionnaire responses, thereby determining the user's risk profile based on a set of predefined algorithms. These algorithms consider various factors, including the user's financial status, investment objectives, and risk tolerance. The outcome of this analysis then informs another series of smart contracts that are responsible for generating tailored financial advice. This advice is meticulously crafted, ranging from specific investment suggestions to general financial strategies, all personalized to align with the individual's unique financial landscape. Moreover, the system incorporates a feedback mechanism, allowing users to evaluate the advice they receive. This feedback is stored on the block chain and plays a crucial role in the ongoing improvement of the recommendation algorithms, ensuring that the system evolves in response to user experiences and preferences.  the necessary understanding of risk, leading to widespread 
V. CONCLUSION

The social and economic landscape is becoming increasingly intricate due to the rapid advancement of the market economy, the ongoing revolution in technology, the swift evolution of products, and the substantial shifts in social demand. Each day, uncertain elements in the economy continue to rise. Wealth investment, in particular, is fraught with numerous risk factors, turning it into a high-risk endeavour. Decision-making in wealth investment is predominantly a risk-centric process, involving the careful evaluation of opportunities and risks by decision-makers. Unfortunately, many investors lack the necessary understanding of risk, leading to widespread neglect or avoidance of this critical aspect. This oversight results in repeated investment failures, substantial losses, and missed opportunities. In wealth aggregator an integrated platform is provided to store documents securely and the risk analysis and recommendation help understand future investments.
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