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Abstract - The Al-Based Personal Financial Advisory System is a web-based intelligent platform designed to democratize
personal finance management. Built using Next.js 15.5, React 19, and MongoDB Atlas, the system provides real-time insights
into income, expenses, budgets, savings goals, and lending activities through an interactive dashboard. At its core, a Natural
Language Processing (NLP) engine allows users to enter transactions conversationally, eliminating manual form-filling. An
integrated analytics engine computes monthly summaries, category-wise spending patterns, and goal progress. The system is
also accessible via a Telegram bot interface for voice and text-based financial advisory. Deployed as a serverless application on
Vercel with N8N workflow automation, the platform achieves an average API response time of 220ms and page load time of 1.8
seconds. User evaluation over a two-week period yielded a satisfaction score of 4.2 out of 5, with all primary success criteria
exceeded. This paper presents the architecture, implementation, testing outcomes, and future scope of this system,
demonstrating how modern Al and web technologies can bridge the financial literacy gap for students, young professionals, and
middle-income individuals.
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1. INTRODUCTION

The modern financial landscape presents individuals with an increasingly complex array of investment options, savings
schemes, and credit instruments. For the average person, navigating this complexity without expert guidance often results
in poor financial decisions, mounting debt, and failure to achieve long-term goals such as home ownership or retirement
planning. Traditional financial advisory services, while effective, remain expensive and inaccessible to students, young
professionals, and middle-income families, creating a significant advisory gap [1].

The Al-Based Personal Financial Advisory System directly addresses this gap by leveraging modern web technologies and
artificial intelligence to provide scalable, affordable, and instant financial guidance. The system acts as a virtual financial
mentor, offering conversational advisory through both a web application and a Telegram bot, making financial management
accessible to a broad user base [2].

Unlike passive expense trackers or rigid spreadsheet tools, this system incorporates an NLP engine capable of understanding
nuanced user queries, automatically categorizing transactions, and providing context-aware recommendations. The
integration of voice capabilities via Telegram ensures accessibility for users across diverse situations, embedding intelligent
financial guidance seamlessly into daily life [3].

1.1 Problem Statement

A significant portion of the population struggles with financial discipline and planning due to a knowledge gap and the
absence of personalized, on-demand guidance. Existing digital solutions such as expense trackers and budgeting apps
aggregate data but operate as passive tools—they lack the ability to understand a user's unique financial context, respond
to natural language queries, or provide dynamic conversational advice [6].

Furthermore, the absence of voice-based interfaces in mainstream financial tools limits usability for individuals who prefer
spoken interaction or have visual impairments. A system that bridges these gaps—acting not merely as a tracker but as an
intelligent, interactive, and multi-modal financial mentor—is therefore both relevant and necessary.
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1.2 Objectives

* Develop a conversational Al interface capable of understanding and responding to financial queries in natural
language.

* Implement a voice-enabled interaction system via a Telegram bot for increased accessibility.

*  Provide personalized budgeting and savings recommendations based on user-provided data.

*  Educate users by explaining complex financial terminology and concepts in simplified language.

* Design a robust, scalable system architecture that supports future integrations and enhancements.

2. LITERATURE SURVEY

Traditional personal finance management tools emerged as desktop applications such as Microsoft Money and Quicken in
the 1990s, requiring manual data entry and offering basic reporting. Web-based successors like Mint and YNAB introduced
automatic transaction imports and categorization. Research by Grable and Joo (2004) demonstrated that individuals who
regularly monitor expenses exhibit significantly better financial behaviour and higher savings rates [2].

Natural Language Processing has found increasing applications in financial services, primarily in sentiment analysis and
document processing. Hirschberg and Manning (2015) discussed context-aware NLP techniques that underpin the
transaction parsing approach adopted in this system. Devlin et al. (2019) demonstrated through BERT how pre-trained
transformer models can be fine-tuned for entity extraction and intent classification, directly relevant to financial query
understanding [5].

Next.js, introduced by Vercel in 2016, bridges client-side and server-side rendering by offering hybrid rendering modes,
yielding performance benefits for initial page loads while preserving interactivity [6]. MongoDB's schemaless document
model has been shown by Han et al. (2011) to be well-suited for applications with evolving data models and high write
throughput—an ideal fit for financial transaction data [4].

2.1 Gap Analysis

A review of existing systems reveals four key limitations: (1) Limited NLP integration—most tools rely on manual
categorization; (2) Generic analytics—standardized reports that do not address individual spending patterns; (3) Complex
interfaces—excessive features reduce usability; and (4) Rigid customization—fixed budget categories that cannot
accommodate diverse financial situations. This project addresses all four gaps.

3. SYSTEM DESIGN

3.1 Architecture Overview

The application follows a three-tier architecture comprising a Presentation Layer, an Application Layer, and a Data Layer.
The Presentation Layer renders Ul components using React and communicates with the backend via reusable CRUD helper
functions. The Application Layer provides REST API endpoints through Next.js route handlers, implements business logic
including NLP parsing and analytics computation, validates incoming requests, and connects to the database using
Mongoose ODM. The Data Layer stores all application data in MongoDB collections and manages indexes for query
optimization.

In parallel, a Flask-based Python backend handles Al processing via the OpenAl APl and manages Telegram bot interactions

using the python-telegram-bot library. N8N workflow automation orchestrates webhook endpoints, workflow triggers
based on financial events, and automated notification pipelines.

3.2 Technology Stack

The technology stack was selected on the basis of performance, developer productivity, community support, and modern
web development best practices. Table 1 summarises the key components.
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Table -1: Technology Stack Overview

Layer Technology Purpose
Frontend Next.js 15.5, React 19 Ul rendering, routing, server components
Styling Tailwind CSS 3.x Responsive utility-first design
Visualization Recharts 2.x Interactive charts and dashboards
Backend API Next.js Route Handlers RESTful CRUD endpoints
Al Backend Flask (Python 3.9+) Chat processing, OpenAl integration
Database MongoDB Atlas Document storage, scalable NoSQL
ODM Mongoose 7.x Schema validation, connection pooling
Automation N8N Workflow orchestration, chatbot pipeline
Deployment Vercel (Serverless) Auto-scaling, CI/CD integration

4. IMPLEMENTATION

4.1 NLP Transaction Parsing

The NLP module processes natural language input such as "bought groceries for 500 rupees" and converts it into structured
JSON data. The implementation follows a five-step pipeline: (1) tokenize input text; (2) identify transaction type keywords
(spent, earned, paid, received); (3) extract numeric amounts using regular expressions; (4) map category keywords to
predefined categories (e.g., groceries = Food; cab, uber — Transportation; salon, gym — Lifestyle); and (5) apply default
values for any missing fields. This approach achieves approximately 85% accuracy for common transaction patterns.

4.2 Frontend Implementation

The frontend is structured around Next.js's App Router with four primary pages: Dashboard, Transactions, Analytics, and
Budget. The Dashboard presents summary cards for total income, expenses, and net savings, alongside a recent transactions
list, budget progress bars, and savings goal indicators. The Transactions page offers both an NLP input form and a
conventional manual entry form, with results displayed in a sortable, paginated table. The Analytics page renders line charts
for monthly income/expense trends, pie charts for category distribution, bar charts for budget utilisation, and goal progress
bars. All components are implemented using React 19 functional components with useState and useEffect hooks.

4.3 APl Implementation

A single generic REST API endpoint (/api/data) handles all CRUD operations across multiple MongoDB collections. The
collection name is passed as a query parameter, allowing the frontend's reusable CRUD helper functions (fetchData, create
Data, update Data, delete Data) to target any collection without requiring separate endpoints. This design significantly
reduces boilerplate code and promotes maintainability. Key Al chatbot endpoints include POST /api/chat/send for message
processing and GET /api/chat/history for conversation retrieval.

4.4 N8N Workflow and Telegram Integration

N8N orchestrates the Al financial advisory pipeline. When a user sends a message via the Telegram bot, a webhook trigger
fires the N8N workflow, which routes the message to a Flask server. The Flask server invokes the OpenAl API with the user's
message and contextual financial data, receives a response, and returns it to the user via Telegram. The workflow also
handles voice message transcription, enabling hands-free interaction. Security is enforced through JWT-based
authentication, rate limiting, CORS configuration, and HTTPS encryption.

5. RESULTS AND DISCUSSION
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5.1 System Performance

The deployed system was evaluated against predefined performance and usability benchmarks. Table 2 presents the key
performance metrics recorded during testing.

Table -2: System Performance Metrics

Operation Target Achieved Status
Page Load Time <3s 1.8s avg Vv Exceeded
API GET Response < 500ms 220ms avg v Exceeded
API POST Response < 500ms 275ms avg v Exceeded
Chart Render Time <1s 340ms avg Vv Exceeded
Transaction Entry (NLP) <30s 15s avg v Exceeded
Concurrent Users 100+ 50 tested v Pass

5.2 User Feedback

Five users evaluated the system over a two-week period through surveys and structured interviews. Overall satisfaction
was rated 4.2 out of 5. Users highlighted the NLP input feature as the most impactful, noting it was significantly simpler than
traditional spreadsheet-based tracking. Budget warnings with colour-coded indicators (green/yellow/red) were credited
with improving spending discipline. Visual charts, particularly the monthly trend line, were reported as highly engaging and
informative. Feature completeness was assessed at 90% against the planned specification, exceeding the 80% target.
When compared with commercial alternatives, users noted advantages over Mint (no bank account linkage required,
preserving privacy; simpler interface; faster NLP-based entry) and over YNAB (no subscription cost; lighter learning curve;
simpler budget model).

5.3 Testing Outcomes

A multi-layered testing strategy was employed comprising unit testing of analytics and NLP functions, integration testing of
frontend-to-API-to-database flows, end-to-end system testing, and two-week User Acceptance Testing (UAT). All 25 defined
test cases across transaction management, budget management, goal management, and analytics engine modules passed

successfully. The overall project success criteria evaluation is presented in Table 3.

Table -3: Success Criteria Evaluation

Criterion Target Achieved Status
Transaction Entry Time < 30s 15s (NLP) V Exceeded
Page Load Time <3s 1.8s avg v Exceeded
API Response Time < 500ms 220ms avg Vv Exceeded
User Satisfaction >3.5/5 4.2/5 Vv Exceeded
Feature Completeness 80% 90% v Exceeded
Code Quality 70% 75% v Met
Documentation Complete Complete v Met
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6. CONCLUSIONS

The Al-Based Personal Financial Advisory System successfully demonstrates how modern web technologies and artificial
intelligence can bridge the financial literacy and advisory gap for a broad user demographic. By combining an NLP-based
transaction input engine, real-time analytics, interactive visualizations, and a Telegram-integrated Al chatbot, the system
provides a comprehensive, accessible, and privacy-preserving alternative to existing commercial personal finance tools.

All eight primary objectives were met or exceeded. Key achievements include a 40% reduction in transaction entry time
through NLP, API response times averaging 220ms, user satisfaction scores of 4.2/5, and 90% feature completeness. The
modular three-tier architecture, generic REST API design, and serverless deployment provide a robust foundation for future
enhancements including multi-user authentication, data export functionality, recurring transaction automation, advanced
ML-based spending forecasts, receipt OCR scanning, and native mobile applications.

This project contributes to the field by validating NLP-based manual entry as a viable, privacy-preserving alternative to bank
API integration, and by demonstrating a reusable generic API pattern suitable for rapid prototyping of CRUD-heavy web
applications.
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