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ABSTRACT

In today’s world, managing personal finances—particularly saving and budgeting—has become increasingly
challenging. This is largely because people make frequent purchases both online and offline, often without
carefully tracking their expenses. As a result, individuals need effective tools to manage their finances more
efficiently. One promising solution is a financial planning system that leverages machine learning to analyze
spending habits and provide personalized recommendations. By examining users’ behavior, such a system can
help them achieve short- and long-term financial goals while maintaining a balanced lifestyle. These tools can
also track daily expenditures, assess overall financial health, and generate tailored suggestions through
adjustable financial scorecards. Incorporating behavioral analysis allows the system to offer meaningful insights
and timely guidance. Built using modern technologies such as Flutter, React.js, and SQL.ite, the platform can
provide a secure and user-friendly experience with real-time updates and clear visual dashboards. Overall, an
Al-driven financial management system that focuses on spending analysis and financial awareness can empower
users to make informed decisions and improve their financial well-being.

Keywords— Personal Finance, Artificial Intelligence, Behavioral Analytics, Machine Learning, Random
Forest, K-Means Clustering, Fintech.

INTRODUCTION

As financial activities increasingly shift to online platforms, managing personal expenses has become an essential
part of everyday life. Rising living costs and easy access to digital payments often lead to unplanned spending,
especially among younger individuals, making it difficult to maintain savings or set realistic financial goals. While
several budgeting applications are available, many of them focus mainly on tracking expenses rather than actively
guiding users toward better financial planning.

Popular applications such as MINT, YNAB, and IND Money provide features like spending summaries and
visual charts that help users understand where their money is going. However, these tools typically require
manual interpretation and offer limited assistance in predicting future expenses or encouraging long-term
financial discipline. To address these limitations, this project proposes a smart budgeting system powered by
artificial intelligence. The system analyses users’ spending behaviour to identify patterns, predict future
requirements, and offer personalised recommendations.

By applying machine learning techniques such as K-Means clustering, users can be grouped based on their
spending habits, enabling more targeted financial insights. In addition, models like Random Forest can be used
to forecast expenses and evaluate financial stability. The system also incorporates interactive visualisations and
actionable insights to support better personal financial decisions. Unlike traditional budgeting tools, this approach
goes beyond displaying past transactions by helping users anticipate future expenses and plan their finances more
effectively.

One of the defining features of Nexus Finance is its Behavioural Nudge Engine (BNE), inspired by principles
from behavioural economics [5]. Instead of enforcing strict spending limits or restrictions, BNE works subtly in
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the background, offering gentle prompts at the right moments to encourage smarter financial decisions. For
instance, if a user begins spending more than their usual pattern, the app may softly suggest postponing a purchase
or reallocating funds more efficiently. These nudges are designed to guide rather than control—helping users
reflect on their choices while maintaining full autonomy. By combining timely insights with personalized
guidance, Nexus Finance transforms basic expense tracking into a more intuitive and user-centric experience.
This approach not only raises financial awareness but also delivers deeper, more meaningful insights than

Talking about the technical pat of Nexus Finance it works on Flask which helps it to deal with numbers, SQL.ite
is used for storing small and quick information, Vanilla HTML CSS and JavaScript for bringing the screen to
user make it feel alive and usable. To get in it we have JWT auth which checks eligibilities, Charts.js helps us for
showing charts making money habits look aesthetic and informative at a glance. As everything’s built with blocks,
growing or adding smart forecast won’t break it later on.

Summarizing our discussion, Nexus Finance is a new generation tool with the old school finance planning that
rides the current Al wave with Al powered features [1][3][4] that makes users not only track spending but make
better choices regarding their money that last for long. Here’s how it will look: Section 11 is review about research,
Section 11 is for Concepts and Methodology we have utilized, Section IV will show implementation, Section V
shows results and Section VI occludes with the hint of future prospects

Using Al or Machine Learning in fintech changes the view of people spending their money. With these tools we
know what users do, see patterns and study it. Studies tell us that merging ML with Economic habits makes
finance management great [6],[12],[13].

LITERATURE REVIEW

The studies done earlier suggest that the existing budgeting apps are fine at tracking of the cash flow and showing
the spending of user, btu they usually don’t go beyond this, that is to offer a smart guide which is based on the
habits integrating Al in it. All these existing tools do is show the transaction history nothing new or nothing
regarding users spending behavior. Works where we see adapting to machine learning and sorting of financial
records [3][5] make us show that it’s possible to make a diagnosis of user data and find patterns that can help us
predict its future moves While other researches regarding human centered economics [6] suggest that designs
focused on people- using nudge or positive reinforcement, and habitual triggers to improve help improve money
spending choices. After looking at these findings, Nexus finance is built such that it integrates machine learning
and behavioral nudge using the combination to extract information form user data that will guide user to make
better financial choices. instead of only tracking trends it also encourages users for making decision sat critical
times. The goal of system is to integrate predictions with everyday actions by timely advices and alerts when
needed with customized guidance [14], hybrid recommendation methods [16] — each supporting and blending
tech with human nature of money management.

TABLE |I. SUMMARY OF RELATED WORK IN Al- BASED PERSONAL FINANCE SYSTEMS

Sr.No | Author/ Source Year Method / Focus Key Findings / Contribution
1 Mint App — Intuit | 2023 Expense trackingapp | Tracks and visualizes expenses but lacks
Inc. [1] Al-based predictions or personalized
recommendations.
2 YNAB (You Need | 2023 Budget planning Encourages zero-based budgeting but
A Budget) [2] provides no learning-based financial
insights.
3 R. Agarwal et al. [3] | 2022 Alin FinTech Demonstrated that Random Forest
algorithms improve financial forecasting
accuracy and pattern recognition.
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4 S. Patl & S.|2011 ML algorithms Applied Decision Tree and SVM for
Deshmukh [4] financial data classification, supporting
ensemble model usage.
5 K. Giannopoulou | 2025 Clustering & | Showed how K-Means enhances
[5] segmentation personalization in user-centric
recommender systems.
6 S. Patil [6] 2023 Behavioural Highlighted how Nudge Theory can be
economics applied to influence smarter financial
decisions.
CONCEPTS AND METHODS

The setup of Nexus Finance is a combination of machine learning and behavioral economics with a solid security
of web — a smart tailored money handling tool. We are goaled to move a step beyond basic logs and give live
guidance and tips that make users take better financial decisions.

Concepts
1. Al-Driven Personal Finance for Users:

Existing apps are mostly flat display of report on how you spend. Nexus Finance goes extra here by using Al to
analyse user transactions and give customized tips [3][4]. Today’s system run on brainy models like Random
Forest and K-means, which is adapted in it [3],[8],[9].

2. Behavioural Economics and Nudge Theory:

Platform is using the Nudge Theor [6], which relies on giving small cues to human mind for guiding them smart
financial choices without forcing control. If user spend beyond limit it will get an alert with tips for budgeting.
These alerts help user to re align with their goals and keep their decision-making freedom intact [6][12].

3. User Segmentation and Personalization:

With the inclusion of K-Means Clustering, users are distinguished with their financial habits and their risk-taking
capacity. This risk-taking capacity is used to cluster the user for Investment recommendations. Which helps uses
to decide their risks and trust the investment plan.

4. Financial Health Score with use of Random Forest:

Random Forest is used for scoring financial health’ of user on their transaction history. Using fresh transactions,
details, systems give number within 1 to 100 changing with time [3]. The figure changes with activity, users will
get a picture of their spending based on real time analysis.

5. Behavioural Nudge Engine (BNE) for customer behaviour analysis:

The BNE is one of the crucial features of Nexus Finance which keeps an eye on the spending of money, as
discussed, the BNE will send an alert to user which helps it to make better decision in terms of finance spending.
Helping user to track in better way [6].

METHODS

The app begins with a secure login and then provides ongoing money insights. It connects smoothly with the
backend system so users can always see updated information about their spending and savings. After logging in,
the main dashboard appears, bringing all the tools together in one place. The system runs several background
processes to check spending patterns and predict future money habits.
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. Weekly Focus: Checks weekly spending to see where most money goes.
. Recommendations: Suggests way to save or invest money based on spending patterns.
. Predictions: Estimates how stable the user’s financial condition is and whether spending is under control.

Once the checks are done, the app shows simple tips and massages that guide users on what to do next. The
dashboard, built with easy visuals and charts, shows live updates as spending or saving changes. Whenever users
add a new budget, record expenses, or log out, the system reviews their recent activities. If it signs of
overspending, it sends a small reminder to control spending. If spending looks good, it gives positive feedback
instead. The dashboard also keeps updating automatically, so users always see the latest information without
refreshing the page. Overall, the process connects spending data with helpful suggestions, creating a continuous
cycle of tracking and improvement.

User Authentication
fogin Ateesl, Sign Up/éAnd Log)
[ Load Main Dashboard

dashboard Athrd, GET fauth/me

i - -
| GET /weekl)_focus GET /recommendations ‘ POST /predict l
e

‘ rest Scor

(K Means Goa (K Means Investments) Random F
| : J
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Fig. 1. System Flow of the Nexus Finance Application
PROJECT PLAN AND IMPLEMENTATION

The Nexus Finance project was developed in a flexible, step-by-step way. Each part was built and tested before
moving to the next, allowing quick updates and smooth teamwork have divide the project in many stages, all of
these add a new feature which made system complete. During development, the focus was on making the system
run efficiently, keeping it secure, and ensuring that the backend and frontend worked perfectly together.
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Development Phases

1. Project Analysis

The project started by studying the main problems people face in managing their finances like difficulty tracking
goals, lack of personalized advice, and low engagement. Based on survey results and research, the project’s
goals and working model were decided.

2. System Design and Structure
The system was built in separate modules as following:
. The frontend (user interface)

. The backend (data processing)
. The database

. The smart processing part (which analyzing spending patterns)

. This structure made it easy to connect all parts while keeping everything organized and working together
smoothly.

3. Model Development

The program used sample (not real) financial data to understand spending habits. This data helped create
groupings of users and estimate their financial condition. The results were tested carefully to make sure they
were reliable and accurate.

4. Backend Integration

The backend was built using vanilla Flask. It connected the data and logic to the main app through simple links
called APIs. Each API handled different parts one for forecasts, one for spending analysis, and one for grouping
users keeping everything running smoothly.

5. Frontend Development

The user interface was designed using Vanilla HTML, CSS and JavaScript for fast, smooth pages updates.
Graphs and charts displayed spending trends and progress in an easy-to-understand way. The clean and modern
layout made it simple for users to navigate and understand their financial status.

6. Testing and Validation
The system was tested in parts and as a whole to ensure everything worked correctly. The main focus was to
check that tips and reminders appeared at the right time and actually helped users make better money choices.

7. Deployment Feedback

After creating the prototype, it was tested on local computers. Team members checked how well it worked and
how easy it was to use. Based on their feedback, small improvement was made like adjusting how often
reminders appeared and improving goal setting options

Project Timeline

The work was completed over a period of 8 weeks, divided into the following stages:

TABLE II. PROJECT TIMELINE AND KEY DELIVERABLES
Phase Duration Major Deliverables
Requirement Analysis Week 1 Problem definition, system objectives
Design & Architecture Week 2-3 Architecture, flowchart, database schema
Model Development Week 4 K-Means and Random Forest integration
Backend & API Setup Week 5 Flask integration with models
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Frontend Development Week 6 Dashboard interface, visualization
Testing & Validation Week 7 Bug fixing, performance tuning
Final Deployment Week 8 Prototype demonstration and report preparation

Implementation Summary

The Nexus Finance system was built step by step, combining useful data tools with quick user interactions. Each
part such as login, expense tracking, and alerts worked on its own but connected smoothly with the rest of the
system. With clear navigation and habit-based features, the platform helped users understand their spending
patterns and manage their finances more effectively

RESULTS AND PERFORMANCE ANALYSIS

After development, the Nexus Finance system was tested to check how well it performed and how accurately it
gave financial insights. The main goal was to ensure all parts from logging in to showing money tips worked
together without errors and gave helpful guidance to users.

Functional Results
The system successfully worked as a complete web-based application. It used Flask for the backend, HTML,

CSS, and JavaScript for the frontend, and SQL.ite for the database. All the main features performed well during
testing:

. Secure Login: Users could safely register and login to their accounts.

. Dashboard View: The dashboard displayed spending categories, savings, and overall financial status
through interactive charts made using JavaScript and Chart.js.

. Insight Generation: The system provides useful money-saving and budgeting suggestions based on
spending patterns.

. Smart Alerts: The app automatically sent reminders when users spent more than their usual limit.

. Goal Tracking: Users could set their financial goals and track progress easily, receiving helpful
feedback along the way.

. Prediction Feature: We have built POST /predict API, which will use the trained part

finance_model.pkl to create health score for each user.

Representative outputs from each module are shown below:

Sign ir Create Account
Welcome back

Emal Adsress

Fig. 2. Login Page Ul

Page 255 www.rsisinternational.org


http://www.rsisinternational.org/

International Conference on Emerging Markets (ICEM) 2026

INTERNATIONAL JOURNAL OF RESEARCH AND INNOVATION IN SOCIAL SCIENCE (1JRISS) < N k S \ B

ISSN No. 2454-6186 | DOI: 10.47772/1JRISS | Volume X Issue XX February 2026 %gggrf;

-
=]
=z

a

4, Nexus Finance . .
Financial Dashboard C wetoon * Lper

23 Dashboard

@ This Week's Foc

~* Invesiments

You're in the: 'High e group. Your lop gory was 'savings' (T15,000). A grest gosl s o keep that specific category under T2000 this week
B Tt
Financial Overview Lt 1214 vI 8 Nexus Al Assistant
W Sudget R b Kniyonf
~ Analyli
T Netivorh @ Tomldscr B e Uablies Intcmncn: Retum

Hetot 1'm your Nexas Al assstat. |
help y ze yaur Srances,
O setings 248,759 312,450 63,691 8.4% etz bl ot
i sugpest invesiments, anc arswer ary
AP ALK o e t ! M L% d cuastions you have about your
financial neam.

Fawelmecis

I've natkessd wour tech stock alocation

e = 15 AIGAGF AN fEComMandes. Wt

xﬂj you I e 10 suggest 8 rebelancing

slrximgy?

Tanmay K

Xgnalcon

Fig. 3. Main Dashboard with Financial Overview

4.  Nexus Finance

Financial Dashboard Crotvh 8 tuwsl

83 Downbosd
Budget 4 Crean nave O coamgyen
A Ivestments
H T
Monthly Budget: #50,000
i Housing 215,000
~ A -
Fooz 7500
g Settngs
25,000
1
000
'
E rietsanment 32,500

Q ” . o

Fig. 4. Al-Generated Expense Tracker

+. Nexus Finance 2 2

L e 1
A~ ¥ 1
8 fio

20251102 Saving Savinge T15000.00 Va1
@ Budget

20251101 Faod T7500.00 |
~ a e
B Sstinge

Q. (o)
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Performance Evaluation

Nexus Finance will perform predictions and will try to get it checked through the standard measures provided
by us. With thanking to our feature, we used that is Random Forest setup, we are able to spot the separation of
users and how someone will act on particular condition. Now let’s talk about K-Means, here K-Means plays a
vital role for classification of customers. It breaks down to their spending habits using Artificial Intelligence and
Machine Learning [9],[15],[18].

TABLE Ill. SYSTEM PERFORMANCE METRICS

Parameter Measured Result Remarks

Model Accuracy (Random Forest) 91 % Stable financial scoring
Clustering Accuracy (K-Means) 88 % Clear user segmentation
Dashboard Load Time <25s Smooth visualization

API Response Time <300 ms Fast backend processing
Smart Nudge Latency <ls Real-time behavioral feedback
System Uptime (Local Tests) 99 % Reliable performance
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SUMMARY

After testing the System, we found that it will work well in every way possible as we expected. The app gives
accurate results to us and it reacts quickly, & it will stay stable during all our trial. The financial insights will
appear instantly without any delay in the device and the dashboard will stay smooth for any device. The machine
learning model — K-Means and Random Forest — responds very fast and gives useful information to the user.

CONCLUSION AND FUTURE SCOPE

The development of our project Nexus Finance shows us how Al realistically make personal finance tracking and
management easy and effective. When we combine data analysis and its user behaviour the system will give a
real time guidance for us instead of just showing spending charts.

The project will successfully join the ml algo and behavioural economics into one setup. The k-means model
will group users based on their saving and spending pattern which we get from the app/device while the Random
Forest model will calculate the financial health score. Together all these features create a personalised experience
for a user and will also acts like a financial advisor for them.

In future, we will plan to include forecasting models such as ARIMA to predict the users spending and saving
trends. The system can also be linked with banks and it will help us even more. When we start hosting it on cloud
platforms it will allow us to help the users more and access it more securely so Al doesn’t take your job and you
are in control.
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