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Abstract- The Budget Optimization Assistant is an advanced
financial management tool that leverages Natural Language
Processing (NLP) to provide real-time insights, personalized
spending recommendations, and actionable strategies for
optimizing users' budgets. Unlike traditional budgeting apps,
this system processes conversational inputs, interprets complex
financial data, and delivers tailored advice based on individual
financial habits and goals.

By analyzing spending patterns, income distribution, and
savings objectives, the assistant offers a highly personalized
experience. Users can ask natural language queries such as
“How much did I spend on dining last month?” or “What’s
the best way to reduce my expenses?”, and receive clear, data-
driven insights. The system categorizes expenses, identifies
spending trends, and suggests practical budgeting strategies
to help users manage their finances effectively.

With machine learning-driven analytics, the assistant
continuously refines its recommendations based on historical
spending behavior. It also integrates predictive analytics,
enabling users to anticipate future expenses and make
informed financial decisions. Through visual reports,
spending summaries, and goal tracking, users gain deeper
insights into their financial status, promoting responsible
spending habits and long-term stability.

The assistant supports multi-currency tracking for users
managing finances across different countries, integrates with
banking services, digital payment systems, and investment
platforms, and allows collaborative budgeting for families or
business partners. It also adapts to economic trends and
inflation rates, offering Al-driven recommendations to
maintain financial stability.

By bridging the gap between complex financial data and user-
friendly interfaces, the Budget Optimization Assistant
simplifies budgeting, enhances financial awareness, and
fosters proactive financial management. Through intelligent
insights, adaptive learning, and interactive engagement, it
empowers users to achieve their financial goals, cultivate
better money habits, and build long-term financial security
with confidence.
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L. INTRODUCTION

Budget optimization has become an essential part of personal
financial management in today’s fast-paced world. As individuals
face increasing complexity in managing their finances, from
tracking daily expenses to making strategic investment decisions,
the demand for intelligent systems that provide real-time insights
is on the rise. Natural Language Processing (NLP), a subset of
artificial intelligence, enables computers to understand and
interpret human language. By leveraging NLP, budget
optimization assistants can offer users personalized financial
insights, spending recommendations, and real-time tracking of
their financial activities.

The Budget Optimization Assistant utilizes NLP to bridge the gap
between complex financial analysis and everyday users. It
transforms raw financial data into simple and actionable insights,
helping individuals make informed decisions about their spending
and savings. This system not only enhances financial literacy but
also empowers users by providing a customized experience
tailored to their spending habits, income levels, and financial
goals. Through real-time updates, the system delivers
personalized insights, ranging from daily expenditure
recommendations to long-term investment strategiesBudget
optimization has become an essential part of personal financial
management in today’s fast-paced world. As individuals face
increasing complexity in managing their finances, from tracking
daily expenses to making strategic investment decisions, the
demand for intelligent systems that provide real-time insights is
on the rise. Natural Language Processing (NLP), a subset of
artificial intelligence, enables computers to understand and
interpret human language. By leveraging NLP, budget
optimization assistants can offer users personalized financial
insights, spending recommendations, and real-time tracking of
their financial activities.

The Budget Optimization Assistant utilizes NLP to bridge the gap
between complex financial analysis and everyday users. It
transforms raw financial data into simple and actionable insights,
helping individuals make informed decisions about their
spending and savings. This system not only enhances financial
literacy but also empowers users by providing a customized
experience tailored to their spending habits, income levels, and
financial goals. Through real-time updates, the system delivers
personalized insights, ranging from daily expenditure
recommendations to long-term investment strategies.
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Budget optimization is a critical process for individuals and
organizations alike, aiming to maximize financial efficiency and
achieve specific financial goals. This involves analyzing
income, expenses, and savings to identify areas for
improvement and make informed decisions. The following
sections will delve into various aspects of budget optimization,
including its importance, methodologies, and practical
applications across different contexts.

Budget optimization refers to the systematic approach of
analyzing and adjusting financial plans to ensure that resources
are allocated effectively. This process encompasses several key
components:

e Income: Understanding all sources of revenue,
including salaries, investments, and other earnings.

e Expenses: Categorizing and tracking all expenditures,
which can include fixed costs (like rent or mortgage)
and variable costs (like entertainment or dining out).

e Savings: Evaluating the portion of income that is set
aside for future use, such as emergency funds,
retirement savings, or investments.

e Financial Goals: Establishing clear objectives, such as
saving for a home, paying off debt, or building an
investment portfolio.

Effective budget optimization not only helps individuals and
organizations maintain financial stability but also empowers
them to achieve their long-term financial aspirations.

Several methodologies can be employed to optimize budgets
effectively:

e Zero-Based Budgeting: This approach requires
justifying all expenses for each new period, starting
from a "zero base." Every function within an
organization is analyzed for its needs and costs,
ensuring that resources are allocated based on necessity
rather than historical spending.

e Activity-Based Budgeting: This method focuses on
the costs of activities necessary to produce goods or
services. By analyzing the relationship between
activities and costs, organizations can identify areas for
efficiency improvements.

e Rolling Forecasts: Instead of relying on static annual
budgets, rolling forecasts allow organizations to
continuously update their financial projections based on
real-time data, adapting to changing market conditions.

Data-Driven Decision Making: Utilizing analytics and financial
modeling tools can enhance the budgeting process by providing
insights into spending trends and future projections.

For individuals, personal budget optimization can be achieved
through various techniques:

e Expense Tracking: Regularly monitoring spending
through apps or spreadsheets helps identify
unnecessary expenses and areas for potential savings.

e Savings Goals: Setting specific savings targets, such as
for wvacations or emergency funds, encourages
disciplined financial behavior.

Automated Savings: Utilizing automated transfers to savings
accounts can help individuals save consistently without needing
to think about it

The motivation behind developing a Budget Optimization
Assistant stems from the need for a simple yet efficient financial
tool that can help individuals manage their money more
effectively. Many existing financial apps offer detailed reports
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but lack real-time feedback or personalized suggestions based on
the user's financial data. The average user may find it challenging
to interpret their spending patterns or forecast future expenditures.
Moreover, the global shift towards digital finance, e-commerce,
and the rise of cashless transactions have made it increasingly
difficult for users to maintain a clear view of their financial
standing.

The core idea of using NLP in this assistant is to simplify the
communication process between the user and the system. Users
can ask questions like, "Can I afford this purchase?" or "How
much should I save this month?" The assistant interprets these
queries and responds with recommendations based on the user's
current financial data. This approach not only increases the
accessibility of financial planning but also creates an engaging
experience where users can actively manage their finances without
needing advanced financial knowledge.

II. RELATED WORK

Current financial management systems, including mobile banking
applications, budgeting tools, and personal finance software, have
evolved to offer users a broad range of features aimed at managing
personal finances. These systems typically allow users to track
expenses, monitor income, and set savings goals. However, the
fundamental approach of most existing systems is reactive rather
than proactive, providing users with historical reports rather than
actionable, real-time insights.

Mobile banking applications from major financial institutions
such as Wells Fargo, Chase, and Bank of America provide users
with access to their bank accounts, credit card information, and
loan details. Users can view transactions, pay bills, transfer funds,
and sometimes categorize spending into predefined labels such as
groceries, entertainment, and dining. However, the financial
insights provided by these applications are usually limited to
transaction history and account balance. While some apps provide
alerts for low balances or irregular transactions, they typically lack
advanced spending recommendations or proactive budget advice.
Mobile banking apps also require users to manually review
transactions and figure out their spending habits. They do not offer
suggestions on how to improve financial health or allocate
spending for future needs. Moreover, the interaction is often
confined to a static interface where users need to navigate multiple
screens to access different parts of their financial data, leading to
an often confusing and overwhelming user experience,
particularly for those who are not financially literate.

Budgeting tools like Mint, YNAB (You Need a Budget), and
PocketGuard are popular alternatives to traditional banking apps,
offering more robust features tailored specifically to personal
finance management. These applications allow users to set
budgets for specific spending categories, track expenditures
against these budgets, and receive alerts when nearing or
exceeding limits. They also provide some level of automation,
with transactions being automatically imported from linked bank
accounts and categorized based on merchant names or previous
user behavior.

More advanced personal finance software like Quicken or
Microsoft Money offers users greater control over their finances
by providing comprehensive reporting and analysis tools. These
programs allow users to manage multiple accounts, track
investments, and even create long-term financial projections.
However, they are generally used by individuals with more
advanced financial knowledge and are not typically suited for
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those looking for simple, daily financial advice.

These systems offer highly detailed reports on income,
expenses, net worth, and other financial metrics, but they often
present this information in a static, complex format that can
overwhelm average users. For instance, Quicken allows users to
generate reports on their spending trends, but it does not offer
real-time alerts or adaptive recommendations based on recent
transactions. The analysis provided is retrospective, requiring
users to interpret past data and apply it to future financial
decisions themselves.

Some modern applications and financial platforms, such as
Truebill and Cleo, have begun integrating machine learning
(ML) to better predict financial trends and offer users
suggestions based on previous behavior. These tools can
categorize transactions more accurately over time, make
predictions about upcoming bills, and highlight areas where
users may overspend based on historical trends. Despite this,
most ML-based systems still do not provide true real-time
insights that adapt instantly based on recent transactions.

For example, while these tools might predict that a user will
spend $500 on groceries based on previous spending, they may
not adjust this prediction or offer new recommendations if the
user suddenly changes spending habits mid-month.
Additionally, these tools often focus on basic financial tracking
rather than providing strategic advice, such as how to optimize
debt payments or reallocate savings for better financial growth.
A major shortcoming in existing financial systems is the lack of
conversational interaction with the user. While these tools
provide static reports and, in some cases, automated alerts, users

III. PROPOSED WORK

The Budget Optimization Assistant is an NLP-powered
financial tool that provides real-time financial insights and
spending recommendations by analyzing user transactions,
income, and financial behavior. The system is designed to be

interactive, adaptive, and user-friendly, helping
individuals manage their finances effectively.
Key Features & Functionality:
1. Real-Time Financial Insights
o Continuously updates users on their

spending, savings, and financial health.

o Monitors transactions and provides instant
feedback on spending patterns.

2. Personalized Spending Recommendations

o Uses Machine Learning (ML) to
understand user behavior.

o  Suggests budget adjustments based on past
spending habits and financial goals.

3. Natural Language Interaction

o Users can ask simple financial questions
like “Can I afford this?”

o Provides easy-to-understand answers
without requiring financial expertise.

4. Integration with Financial Platforms

o Connects to bank accounts, credit cards,
and investment platforms via APIs.

o Ensures a comprehensive view of user
finances in one place.
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are still responsible for interpreting the data and making decisions.
There is minimal support for natural, conversational interactions
where users can ask specific questions about their finances and
receive personalized responses.

For instance, if a user wanted to know if they could afford a
discretionary purchase after paying bills for the month, they would
need to manually review their budget, assess their remaining
balance, and determine whether the purchase would negatively
impact their financial goals. Most existing systems do not allow
users to ask simple questions like, "How much can I safely spend
on dining this month?" or "Can I increase my savings by cutting
back on entertainment?” and receive  customized
recommendations in real-time

The key limitation across all these systems is the lack of real-time,
personalized financial advice that adapts to ongoing changes in a
user’s financial landscape. Financial management is dynamic, and
users require systems that can provide up-to-the-minute insights
as new transactions are processed or new goals are set. Current
systems often offer delayed information, leaving users to react to
financial problems after they occur, rather than proactively
managing their budgets.For example, a user who overspends in
one category may not receive an alert until it’s too late to adjust
spending in other categories to compensate. Existing systems also
tend to work in silos, with budgeting tools, investment platforms,
and mobile banking apps providing fragmented insights without a
cohesive view of the user’s entire financial picture.

5. Adaptive Budgeting

o Adjusts spending limits dynamically based
on real-time data.

o Helps users avoid overspending and meet
savings targets effectively.

6. Security & Privacy

o Implements data encryption and secure API
authentication.

o Ensures safe and private financial data
handling for users.

7. User-Friendly Interface

o Interactive dashboard with charts, spending
trends, and alerts.

o Simplifies financial management for all
users, including those without technical
knowledge.

8. Al-Driven Insights

o Predicts future expenses and savings based
on past trends.

o  Provides alerts when financial anomalies or
overspending risks are detected.

9. Goal-Based Financial Planning

o Users can set and track financial goals like
saving for a house, travel, or emergency

funds.

o System provides progress updates and
actionable insights to help achieve these
goals.

10. Continuous Learning & Improvement
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o The system learns from user interactions
to improve accuracy over time.

o Al models are updated regularly to refine
predictions and enhance performance.

This assistant bridges the gap between traditional
budgeting apps and intelligent financial management
tools by providing real-time, actionable insights through an
intuitive NLP-based interface.
In this project we design a model to detect stress in a person based
on text using machine learning algorithm and natural language
processing.
3.1 ARCHITECTURE OF PROPOSED SYSTEM

Fig:3.1 Architecture of Proposed System

A system architecture for stress detection based on text using
natural language processing (NLP) and Bernoulli naive Bayes
could involve the following components:

1. Data Acquisition

As machine learning is based on available data for the system to
decide hence the first step defined in the architecture is data
acquisition. This involves data collection, preparing and
segregating the case scenarios based on certain features involved
with the decision-making cycle and forwarding the data to the
processing unit for carrying out further categorization. This stage
is sometimes called the data pre-processing stage. The data model
expects reliable, fastand elastic data which may be discrete or
continuous in nature. The data is then passed into stream
processing systems (for continuous data) and stored in batch_data
warehouses (for discrete data) before being passed on to data
modelling or processing stages.

Dataset
Stress detection is a challenging task, as there are so many words
that can be used by people on their posts that can show whether
a person is having psychological stress or not. The dataset that is
used for this project contains data posted on subreddits related to
mental health. This dataset contains various mental health
problems shared by people about their life.
Reddit is a social media website where users post in topic-
specific communities called subreddits and other users comment
and vote on these posts. The lengthy nature of these posts makes
Reddit an ideal source of data for studying the nuances of
phenomena like stress. To collect expressions of stress, we select
categories of subreddits where members are likely to discuss
stressful topics:
¢ Interpersonal conflict: abuse and social domains. Posters in
the abuse subreddits are largely survivors of an abusive
relationship or situation sharing stories and support, while posters
in the social subreddit post about any difficulty in a relationship
(often but not exclusively romantic) and seek advice for how to
handle the situation.
* Mental illness: anxiety and Post-Traumatic Stress Disorder
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(PTSD) domains. Posters in these subreddits seek advice about
coping with mental illness and its symptoms, share support and
successes, seek diagnoses, and so on.

* Financial need: financial domain. Posters in the financial
subreddits generally seek financial or material help from other
posters.

2. Data Processing

The received data in the data acquisition layer is then sent forward
to the data processing layer where it is subjected to advanced
integration and processing and involves normalization of the data,
data cleaning, transformation, and encoding. The data processing is
also dependent on the type of learning being used. For e.g., if

supervisec ' te e >ded to be
segregatec or training
of the sys ng sample
data or sin
This phasc emove the
unwanted lysis. The
steps are a

Remove
In comput , and some
special sy REHS nman rgnn *h doesn’t

specify an alphabetic meaning is removed like ,,0-9“ numbers
areremoved. This step removes all unreadable format character.
And also, these symbols will not help to identify the stress.

Remove Special Symbol
In reddit dataset, unwanted special symbols come frequently on
which algorithmic rule can’t work. Though the special symbol
gives a lot information in short, but this works very hard to analyse
by this implemented system. This phase removes the symbols like
“l, @, #, $, %, &” are removed.

Remove Spaces
This implemented system works on hand written data (or human
coded data) so many times, by mistake some unwanted spaces or
lines which is added by default in the text. So, have to remove these
spaces to work accurately on given data.

Remove Stop Words
For sentiment analysis, In English language there is a list of some
common stop words, which will not change the meaning of
sentences and also not indicate any stress related emotion, but it
comes along with sentences. There is a stopword.txt to remove all
common words in a text like “I, am, she” etc.

Replace Slang Words
In a sentence some slang words are available, which creates / gives
a shortcut of words i.e. couldn’t is replaced by could not. These
words give negation / opposition of sentences. So, there is a
necessity to replace all shortcut words into full form.

Remove URL
In Pre-Processing, to get clear data for further analysis here
removing the websites or links “http”, “https”.
3. Feature Extraction

Next, the system would need to extract relevant features from the
text samples that could be used to predict stress levels. This could
involve extracting key words or phrases, calculating sentiment
scores, or creating word embeddings using techniques such as
word2vec or GloVe.

4. Data Modelling

This layer of the architecture involves the selection of different
algorithms that might adapt the system to address the problem for
which the learning is being devised, these algorithms are being
evolved or being inherited from a set of libraries. The algorithms

226


https://www.educba.com/what-is-data-warehouse/
https://www.educba.com/what-is-data-warehouse/
https://www.educba.com/what-is-data-warehouse/
https://www.educba.com/what-is-data-processing/

IRACST — International Journal of Computer Networks and Wireless Communications (IJCNWC), ISSN: 2250-3501

are used to model the data accordingly, this makes the system
ready for the execution step. The algorithm that is used for this
project is Bernoulli Naive Bayes Classifier.

5. Execution

This stage in machine learning is where the experimentation is
done, testing is involved and tunings are performed. The general
goal behind being to optimize the algorithm in order to extract
the required machine outcome and maximize the system
performance, the output of the step is a refined solution capable
of providing the required data for the machine to make decisions.
6. Deployment

Like any other software output, ML outputs need to be
operationalized or be forwarded for further exploratory
processing. The output can be considered as a non-deterministic
query which needs to be further deployed into the decision-
making system.

It is advised to seamlessly move the ML output directly to
production where it will enable the machine to directly make
decisions based on the output and reduce the dependency on the
further exploratory steps.

3.2 SYSTEM DESIGN

UML is an acronym that stands for Unified Modelling Language.
Simply put, UML is a modern approach to modelling and
documenting software. In fact, it’s one of the most popular
business processes modelling techniques.
It is based on diagrammatic representations of software
components. As the old proverb says: “a picture is worth a
thousand words”. By using visual representations, we are able to
better understand possible flaws or errors in software or business
processes.
UML was created as a result of the chaos revolving around
software development and documentation. In the 1990s, there
were several different ways to represent and document software
systems. The need arose for a more unified way to visually
represent those systems and as a result, in 1994-1996, the UML
was developed by three software engineers working at Rational
Software. It was later adopted as the standard in 1997 and has
remained the standard ever since, receiving only a few updates.
GOALS: The Primary goals in the design of the UML are as
follows:

1. Provide users a ready-to-use, expressive visual modelling

Language so that they can develop and exchange meaningful

models.

2. Provide extendibility and specialization mechanisms to

extend the core concepts.

3. Be independent of particular programming languages and

development process.

4. Provide a formal basis for understanding the modelling

language.

5. Encourage the growth of OO tools market.

6. Support higher level development concepts such as

collaborations, frameworks, patterns and components.

7 Integrate best practices

3.2.1 Use Case Diagram

A use case diagram in the Unified Modelling Language (UML)
is a type of behavioural diagram defined by and created from a
Use-case analysis. Its purpose is to present a graphical overview
of'the functionality provided by a system in terms of actors, their
goals (represented as use cases), and any dependencies between
those use cases. The main purpose of a use case diagram is to
show what system functions are performed for which actor.
Roles of the actors in the system can be depicted.
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Fig:3.2.1 Use Case Diagram

3.2.2 Data Flow Diagram

A data-flow diagram is a way of representing a flow of data
through a process or a system (usually an_information system). The
DFD also provides information about the outputs and inputs of each
entity and the process itself. A data-flow diagram has no control
flow —there are no decision rules and no loops. Specific
operations based on the data can be represented by a_flowchart.
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Fig:3.2.2 Data Flow Diagram
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3.2.3 Sequence Diagram

A sequence diagram is a type of diagram that shows the
interactions between objects and components in a system in
sequential order. It is a graphical representation of the flow of
messages, events, and interactions between objects or components
in a system. Sequence diagrams are used to model the behaviour
of a system, to understand the interactions between objects or
components in the system, and to design and document the
system's behaviour. They can be used to model a wide range of
systems, including software systems, business processes, and
technical systems.

user

Embedder Vector Database. [

Fig:3.2.3 Sequence Diagram

IV. RESULTS & DISCUSSIONS

The code provided implements a web application that helps
users analyze their financial data and offers recommendations
for budget optimization. When executed, the application
produces the following results:
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1. User Interface

e Title and Header: Displays the application’s title
and prompts users to enter their financial data.

2. Input Data

e Total Monthly Income: Users input their total
monthly income.

e Total Spend on Entertainment: Users specify their
spending on entertainment.

e Total Spend on Bills: Users specify their spending
on bills.

e Total Spend on Food: Users specify their spending
on food.

e Total EMI: Users specify their monthly EMI
payments.

3. Analysis and Recommendations
e Expense Parsing:

o  The application converts the input data into
a dictionary and then into a Pandas
DataFrame for processing and
visualization.

e Recommendation Generation:

o Total Expenses Calculation: The
application calculates the total expenses by
summing up the individual expense
categories.

o Prompt to Ollama API: A prompt is
generated based on the total income, total
expenses, and individual expense
categories. This prompt is sent to the
Ollama API to receive recommendations
on reducing expenses in specified
categories (Entertainment and Bills).

o Displaying Recommendations: The
recommendation provided by the Ollama
API is displayed to the user as text.

4. Data Visualization
e Expenses Breakdown:

o Pie Chart: A pie chart visualizes the
proportion of each expense category
relative to the total expenses. This chart
helps users understand how their spending
is distributed across different categories.

e Expenses vs. Savings:

o Bar Chart: A bar chart compares total
expenses against savings (calculated as the
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difference between total income and total
expenses). This visual representation helps
users quickly assess their financial situation
in terms of savings and expenditures.

5. Overall User Experience

e Interactive Analysis: Users interact with the
application by entering their financial data and
receiving immediate feedback and recommendations.

e Visual Insights: The application provides visual aids
(pie chart and bar chart) to help users better understand
their spending patterns and financial health.

e Real-Time Recommendations: Users receive
personalized recommendations for optimizing their
budget based on their current financial data.

In summary, the Budget Optimization Assistant code
provides a functional and interactive tool for financial
management, offering real-time analysis and visualizations
to aid users in making informed decisions about their
budget.

V. CONCLUSION

The Budget Optimization Assistant simplifies personal finance
management using NLP. It provides real time financial insights
and personalized spending recommendations. Enhances financial
literacy and encourages proactive budget management. Uses Al-
driven models, including transformers and LangChain, for a user-
friendly experience. Caters to individuals from varying financial
backgrounds. Future enhancements could include real-time data
integration and predictive analytics. Aims to evolve into a
comprehensive financial assistant for long-term financial
stability.

The Budget Optimization Assistant presents a forward-thinking
approach to personal finance management by integrating
advanced Al tools, such as transformers and LangChain, with
natural language processing (NLP). It not only provides users
with tailored financial insights and spending recommendations
but also actively promotes better financial habits and literacy.
This solution is accessible to individuals across diverse financial
situations, making it inclusive and practical.

As the system grows, incorporating real-time data integration and
predictive analytics will further empower users, offering foresight
into spending patterns and long-term financial trends. This
evolution positions the assistant as more than a short-term tool—
it becomes a proactive partner in fostering financial well-being
and stability. With its continuous innovations, the assistant
aspires to redefine personal finance management, making it
seamless, insightful, and empowering for all users.

FUTURE WORK

The Budget Optimization Assistant can be further enhanced to
provide even more value and functionality to users. Here are some
potential areas for future development:

1. Enhanced NLP Capabilities

228



IRACST — International Journal of Computer Networks and Wireless Communications (IJCNWC), ISSN: 2250-3501

Vol. 15, Issue No 2, 2025

e  Contextual Understanding: Improve the NLP model to
better understand and respond to nuanced financial
queries, offering more personalized and context-aware 8. Sreeram a, Adith & Sai, Jithendra. (2023). An Effective Query
recommendations. System Using LLMs and LangChain.International Journal of
e  Multi-language Support: Extend the assistant's Engineering and Technical Research.
capabilities to support multiple languages, making it
accessible to a broader audience.
2. Advanced Financial Analytics 9. Soygazi, Fatih & Oguz, Damla. (2023). An Analysis of Large
e Trend Analysis: Integrate algorithms to analyze Language Models and LangChain in Mathematics Education.
historical financial data and identify spending trends or 10.1145/3633598.3633614.
patterns over time.
e Predictive Analytics: Use machine learning to predict
future expenses based on historical data, helping users 10. T, Thoyyibah & Haryono, Wasis & Zailani, Achmad &

anticipate and plan for upcoming financial needs. Djaksana, Yan & Rosmawarni, Neny & Arianti, Nunik. (2023).
3. Integration with Financial Institutions Transformers in Machine Learning: Literature Review. Jurnal
e  Banking Integration: Connect directly with users' bank Penelitian Pendidikan IPA. 9. 604-610.

accounts to automatically fetch and categorize 10.29303/jppipa.v9i9.5040
transactions, reducing the need for manual data entry.
e Investment Tracking: Incorporate features to track
investments and provide recommendations based on
users’ investment portfolios.
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