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Abstract. The issue of inability to obtain personalized investment advice has
remained a significant problem in the financial service industry due to
prohibitive costs and limited access to traditional advisory services. The present
study outlines an Al-based chatbot with a view to providing accessible financial
advice in investment strategies and comprehensive financial planning
assistance. The chatbot generates unique recommendations for budgeting,
investment management, and retirement planning by incorporating real-time
data through financial institution APIs. The chatbot system employs advanced
NLP techniques and ML algorithms for the continuous improvement of its
functionalities. Data privacy and regulatory compliance apparatus are
implemented at the preprocessing stage to assure that any and all user
information is kept relevant. The results from this research show that the
chatbot can give timely and relevant advice, subsequently imbibing financial
literacy and informed decision-making. The paper furthermore discusses the
general implementation of Al in financial advisory services and highlights
future developments to enhance inclusivity.
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1.Introduction

Consumers are bombarded with financial advice, but finding trustworthy and tailored
guidance remains challenging. High costs and limited accessibility of traditional
advisory services highlight the need for innovative solutions. Many individual's
actually struggle to find effective guidance through the high-rate and inaccessible
traditional advisory services where we usually devote our essential time and effort.
Therefore, innovative solutions are required urgently to democratize insights relevant
to finances and enable informed decision-making by users. [1], [2]This research has
been carried out to develop an artificial intelligence-driven financial advisory chat-
bot, which is exclusively used to deliver customized investment recommendations and
education[3]. The literature regarding this is quite generic in these systems ranging
variedly across concepts, methodologies, and types-forms. Most traditional ones rely
on physical consultation and the definite strategy which is not in all cases and may not
fit into every given situation[4]. This may not sufficiently fit a user's unique and
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changing needs[5]. The new advances too of Artificial Intelligence and natural
language processing opened new doors to enhance.[6] Although the earlier research
has taken different forms from a point of robo-advisors and algo trading systems,
there are several others that are dependent on statics for user needs derivations[7].

Despite such advancements, there are still many gaps in the financial advisory tools.
Those tools usually adopt much automation and algorithmic trading but find it really
hard to address the core issue of educating users and engaging them[8]. Outputs are
often devalued even in personalized feedback systems. This research aims at filling
these gaps through a study of how a chatbot can support users in achieving their
financial goals with the improvement of financial concepts[10].

The overall objective of this research is to create a completely generic financial
advisory chatbot capable of obtaining requisite user-specific details such as age,
retirement goals, and current financial position and provide tailored advice according
to their risk appetite[11]. It aims to focus mainly on four principal categories of
investments: fixed deposits, bonds, gold, and equity, thus encapsulating well-rounded
strategies personalized towards individual preferences. Our results indicate that this
article not only enhances user engagement but also significantly improves financial
decision-making, thus turning out to be a pivotal platform for financial planning in
this digital age.

2 Related Work

Financial investment advisory has seen significant advancements with the adoption of
artificial intelligence (Al), machine learning (ML), and natural language processing
(NLP). Al-driven systems utilize predictive analytics, deep learning, and sentiment
analysis to improve investment decision-making. Studies indicate that ML techniques,
including decision trees, neural networks, and reinforcement learning, outperform
traditional rule-based strategies by detecting patterns in large financial datasets.
Additionally, deep learning models such as recurrent neural networks (RNNs) and
transformers have enhanced financial forecasting, making investment strategies more
data-driven and precise NLP has also played a key role in modern financial advisory
by analyzing financial reports, news, and social media sentiment to assess market
trends.[3] Sentiment analysis enables Al-powered systems to predict investor
behavior and provide informed investment recommendations. Robo-advisors, which
integrate NLP and ML, have become widely adopted for their ability to automate and
personalize investment guidance[5]. However, research has highlighted their
limitations, such as the inability to fully understand complex financial scenarios, a
lack of human intuition, and potential biases in Al-generated recommendations
Despite these advancements, Al-based financial advisory faces several challenges,
including concerns over transparency, bias, data privacy, and regulatory compliance.
Scholars stress the importance of explainable Al (XAI) to improve model
interpretability and foster investor confidence[7]. Additionally, ethical concerns
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related to fairness in decision-making and the risk of data breaches need to be
addressed to ensure responsible Al adoption. Many researchers advocate for hybrid
advisory models that combine Al-driven automation with human expertise to create
more ethical, balanced, and data-backed investment strategies.In summary, Al and
NLP have reshaped financial investment advisory by increasing accuracy and
automation in decision-making. However, resolving issues related to transparency,
ethical implications, and regulatory oversight is crucial for the long-term
sustainability of Al-driven financial advisory systems. Future studies should focus on
developing interpretable, unbiased, and secure AI models to enhance trust and
effectiveness in financial decision-making.

3.Methodology

This section shows the methodology that had been undertaken to design, develop, and
test the Financial and Investment Advisory Bot, FinBot. The whole process consists
of three major stages: Data Collection, Data Preprocessing, and System Testing, with
the objective of providing a user-friendly, accurate, and secure financial advisory
system.

3.1 Data Collection

The dataset mainly consists of user inputs acquired through the chatbot interface,
while the tags are generated by the platform. The major parameters collected are as
follows:

eAge

eDesired retirement age

eWealth objectives

oCurrent assets and liabilities

eRisk tolerance level

These parameters form the basis upon which personalized financial advice is
generated. The chatbot continuously collects and updates this data during the user
interaction process, ensuring that the recommendation engine remains dynamic and
contextually relevant.

3.2 Data Preprocessing

This critical phase of preprocessing data is set to improve the quality and integrity of
user input before it gets fed into the advisory model. This phase will include the
following tasks:

eValidate user input by checking completeness and correctness

eTreat missing or erroneous values with imputation and logical constraints

eFormat the data to keep them in a coherent structure and up to the mark of the
platforms' standards

eError handling; robustness to unexpected or invalid inputs

All the data is processed in a standardized format as per industry-standard practices to
maintain compatibility with API services and model specifications [10].
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3.3 Financial and Investment Advisor Bot Testing

The functionality of the bot was tested using three testing methods: Functional
Testing, Integration Testing, and User Experience (UX) Testing.

3.3.1 Functional Testing

eObjective: To confirm that the bot operates independently without major errors,
processing various financial scenarios and generating applicable advice.

eSuccess Criterion: The bot should pass in successfully the user input and provide
meaningful suggestions, depending on the pre-set criteria. The system should be
stable and treat edge cases with ease.

3.3.2 Integration Testing

eObjective: To ensure the smooth flow and use of the user data in the bot, particularly
in the case of API integration.

eProcedure: Testing involved simulating user sessions where inputs like age, income,
and financial goals were entered. The bot’s response was then observed based on its
ability to fetch and utilize data through the OpenAl API and other financial APIs

eSuccess Criterion: Real-time data retrieval must occur without delay or inaccuracies,
and the bot must generate contextually appropriate financial recommendations.

3.3.3 User Experience (UX) Testing

eObjective: To measure the intuitiveness and ease of use of the bot interface by
ordinary users.

eProcedure: Non-financial end-users engaged with the bot. Feedback was gathered
from them about the clarity of the interface, ease of navigation, and flow of
conversation.

eSuccess Criterion: Users must not experience confusion or struggle when using the
bot. The conversation should be natural, and the advice should be actionable and
clear.

3.4 Testing Outcomes and Observations

The testing results (Fig. 2) show that the financial advisor bot reliably captures 8—10
key financial factors necessary for providing sound recommendations. The goal-
setting and liability management modules proved particularly effective, demonstrating
practical utility in basic financial planning.

Integration with finance APIs also worked seamlessly when tested, the bot suggesting
timely and appropriate content with little delay or technical flaws. Future
implementations under consideration involve introducing loan calculators, tax
planners, and other extended finance-related metrics for the enhancement of its multi-
utility value.
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User feedback suggests that the features of the bot are simple to use and also
interactive, being accessible to both users with wide-ranging financial knowledge and
those at a more layman level of financial literacy. Suggestions were for further
simplifying financial terminology.

Security-wise, the system meets best practices because it uses default HTTPS
encryption for modern browsers like Chrome. Scheduled security improvements to be
implemented involve two-factor authentication to secure data from users about their
sensitive and personal information.

3 Results And Experiments

The Financial and Investment Advisory Bot (FinBot) was assessed by comprehensive
functional, integration, and user testing. The test outcomes confirm that the system
effectively captures appropriate financial data, returns useful advice, and offers a safe
and accessible user interface.

4.1 Data Gathering and Financial Insight

Testing validates FinBot successfully acquires major user details such as age, age of
retirement, income, debt, assets, savings, long-term objectives and risk tolerance.
These 8—10 criteria are the premise upon which they give tailored money guidance.

eFeatures for goal establishment and liability handling functioned convincingly,
which solidified the bot's tangible usefulness in routine money planning.

eAlthough in normal usage scenarios, performance was good, additional back-testing
in more challenging financial environments is suggested to assess its feasibility and
long-term stability.

4.2 API Integration and Real-Time Recommendations
FinBot seamlessly integrates with OpenAl services and financial APIs to provide real-
time, context-based financial recommendations. At the integration testing stage:

oThe bot delivered accurate and personalized financial suggestions constantly without
technical glitches or noteworthy processing lags.

oThe response time averaged about 1.8 seconds, reflecting effective data retrieval and
processing pipelines.

eSome future potential enhancements could include the inclusion of loan calculators,
tax-saving aids, and investment performance graphics to better facilitate decision
support.

4.3 User Experience and Accessibility
User testing with a diverse set of participants showed good user engagement:
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*89% of users evidenced a positive experience, citing clear interaction and the
relevance of financial guidance.

oThe interface was labeled as intuitive, interactive, and straightforward, even for
those who are not familiar with financial affairs.

oA few users suggested making technical financial language easier to understand,
particularly for those who do not know economic or investment terms, to make the
system even more accessible.

~% FinPro
FinPro’s Features
1
Financial Investment Tools &
Education Advice Calculators
Personalized Conversational =TRg
based on Al-powered kuat
age & Iincome = Retirement

= Interest

Fig .1. Financial Bot features

4.4 Security and Data Protection
The project uses current data security standards to protect confidential user data:

oAll data transmissions are securely encrypted utilizing HTTPS protocols, which
conform to web-based best practices in data privacy.

oThe bot handled sensitive financial information securely in a variety of test
scenarios, with no unauthorized breaches or leaks in information observed.

eIn addition to enhancing user authentication, two-factor authentication (2FA) is
under consideration for implementation in future development cycles.

4.5 Summary of Findings

The findings of tests conducted here confirm the FinBot's ability to gather relevant
data from users and provide goal-driven financial advice in real time. The bot
performed well in tasks related to setting goals and liability management and offers
promise for applicability in various individual financial planning applications.

In addition, seamless API integration, along with minimal error rate and streamlined
performance, highlights the system's potential for practical usage. The users
appreciated the bot's simplicity of use and intuitive interface, and the security
framework was deemed sufficient for the deployed scenario.

Future improvements, such as more calculators, easier-to-use language models, and
enhanced security tools, are likely to enhance the utility and accessibility of the bot
even further.
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Fig .2. Web Interface of the bot

4 Conclusion

In short, thefinancial advisor chat-bot demonstrate the innovation in customized
financial planning by providing best advice to wide variety of users, primarily it
categorizes all into three category l.non earning 2 earning a. negative cashflow b.
positive cash flow 3. passive investor. By gathering these key inputs with, retirement
goals, wealth goals, existing assets, and liabilities, Risk modelling the bot efficiently
navigates the users through key financial decisions[4]. The platform gives tailored
investment ideas based on risk tolerance also trains users on ethical money habits with
redirecting feature which gives hipper link to root user to specified sight like for
broker service provider for selling and purchasing assets, and also recommend
converting liabilities into assets and paying off debts first before investing.

The fact that the chatbot can analyze complex investment products into bite-sized
stapes stands out as the unique feature. It is a. good educational tool b. assisting users
towards long-term economic security by way of initial debt clearance, thereafter
creation of safety net which is 6-12 months' padding for unexpected emergency with
incentive of hedging of health insurance and finally imposition of diversified mode of
wealth build-up through investing in fixed deposits(FD'S)primarily in secure banks,
bonds, gold, and then risky choice equities towards wealth creation.

For instance person a is having neutral risk tolerance and at young age then his
portfolio will be (FD)20%,(gold)20%,(bonds)10% with (Passive fund)25% and
(equity)25%The blending of GPT-founded on conversational Al makes possible an
entertaining, easy-to-use experience with quality making money financial guidance
accessible to users from any background that also can deal out of context in small
quantities. The chatbot dynamically responds to changing user inputs from user,
making sure to relevant and timely suggestions.
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In the future, further improvements of this project might include tighter integration
with banking institutions such as banks, service providers etc. Allowing the user to
respond to recommendations through the same portal. Further development could also
introduce more advanced risk profiling and real-time learning algorithms that could
lead to an even more personalized environment.

5 References

[1] N. Mehndiratta, G. Arora, and R. Bathla, “The use of Artificial Intelligence in the Banking
Industry,” in 2023 International Conference on Recent Advances in Electrical, Electronics and
Digital Healthcare Technologies, REEDCON 2023, Institute of Electrical and Electronics
Engineers Inc., 2023, pp. 588-591. doi: 10.1109/REEDCONS57544.2023.10150681.

[2] S. Bushuyev, N. Gaydukova, N. Bushuyeva, and I Achkasov, “Evaluation of the
investment projects portfolio efficiency,” in International Scientific and Technical Conference
on Computer Sciences and Information Technologies, Institute of Electrical and Electronics
Engineers Inc., 2021, pp. 351-354. doi: 10.1109/CSIT52700.2021.9648798.“2020 13th
International Conference ‘Management of large-scale system development’ (MLSD).” 1EEE,
20201109.

[3] A. Kalabayev, A. Adilkhanova, and A. Nurguzhina, “The Future of Retail Investing: Goal-
Oriented Asset Allocation Platforms,” in SIST 2023 - 2023 IEEE International Conference on
Smart Information Systems and Technologies, Proceedings, Institute of Electrical and
Electronics Engineers Inc., 2023, pp. 202-207. doi: 10.1109/SIST58284.2023.10223558.

[4] Ulrik. Brandes, Chandan. Reddy, and Andrea. Tagarelli, ASONAM 2018 : proceedings of
the 2018 IEEE/ACM International Conference on Advances in Social Networks Analysis and
Mining : Barcelona, Spain, 28-31 August, 2018. IEEE, 2018.

[5]1 2018 5th International Conference on Control, Decision and Information Technologies
(CoDIT) : April 10-13, 2018, The Grand Hotel Palace, Thessaloniki, Greece. IEEE, 2018.

[6]J. Li et al., “Optimal investment strategy for thermal generation companies based on
portfolio theory under RPS,” in Proceedings - 2020 International Conference on Smart Grids
and Energy Systems, SGES 2020, Institute of Electrical and Electronics Engineers Inc., Nov.
2020, pp. 976-981. doi: 10.1109/SGES51519.2020.00178.

[7IM. D. Lakshmi, C. M. Krishna, and M. Mamatha, “Risk - Return Analysis of Portfolio
Management Based on Marchowitz Model,” in 2023 International Conference on Data Science
and Network Security, ICDSNS 2023, Institute of Electrical and Electronics Engineers Inc.,
2023. Doi: 10.1109/ICDSNS58469.2023.10245644.“2020 XI ~ National Conference with
International Participation (ELECTRONICA).” IEEE, 20210107.

[8]Y. B. Adji, . G. M. Karmawan, and Lusianah, “Analysis of the Robo-Advisor Investment
Applications on Investor Satisfaction using Modified Unified Theory of Acceptance and Use of
Technology (UTAUT),” in 2024 23rd International Symposium INFOTEH-JAHORINA,
INFOTEH 2024 - Proceedings, Institute of Electrical and Electronics Engineers Inc., 2024.
Doi: 10.1109/INFOTEH60418.2024.10495963.



Financial and investment Advise Bot 253

[9]C. Dhruv, D. Paul, M. H. Kumar, M. Anand Kumar, and N. Mehndiratta, G. Arora, and R.
Bathla, “The use of Artificial Intelligence in the Banking Industry,” in 2023 International
Conference on Recent Advances in Electrical, Electronics and Digital Healthcare Technologies,
REEDCON 2023, Institute of Electrical and Electronics Engineers Inc., 2023, pp. 588-591. doi:
10.1109/REEDCON57544.2023.10150681.

[10] S. Bushuyev, N. Gaydukova, N. Bushuyeva, and I. Achkasov, “Evaluation of the
investment projects portfolio efficiency,” in International Scientific and Technical Conference
on Computer Sciences and Information Technologies, Institute of Electrical and Electronics
Engineers Inc., 2021, pp. 351-354. doi: 10.1109/CSIT52700.2021.9648798

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.


http://creativecommons.org/licenses/by-nc/4.0/

	Financial and investment Advise Bot



