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Abstract

Recent advances in artificial intelligence, particularly generative Al, have significantly
transformed the financial technology (fintech) industry. This paper explores the development and
application of Data Plateau, an integrated data analytics platform designed to simplify complex
data manipulation and analysis tasks within the fintech domain. Data Plateau empowers users
with intuitive, drag-and-drop interfaces, making advanced analytics accessible to a broader range
of professionals.

The research aims to accomplish three main objectives. Firstly, it investigates how user-centric
interfaces can facilitate the creation and deployment of machine learning models, which are vital
for adapting to the dynamic financial market. Secondly, it examines the role of real-time data
streams in enhancing decision-making processes within financial environments. Finally, it
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explores the impact of generative Al in promoting non-expert user engagement with complex data
integrations and analytics.

This paper details the technical background and functionalities of Data Plateau, highlighting its
groundbreaking integration of cutting-edge generative Al with user-friendly interfaces. By
enhancing the analytical capabilities of financial professionals and broadening access to
sophisticated data manipulation tools, Data Plateau fosters a more inclusive and efficient approach
to data-driven decision-making. The findings underscore the platform’s potential in democratizing
data science within financial services. Further research is warranted to explore the long-term
impact on productivity and strategic decision-making across various sectors within the finance
industry.

Keywords: Generative Al, fintech industry, self service reporting, non-expert EDA, user-
centric interfaces.

1. Introduction

The story begins with the introduction of the Transformer model, a novel neural network
architecture designed for sequence-to-sequence tasks, such as translation. This model
revolutionized the field of natural language processing (NLP) due to its ability to handle
long-range dependencies and its efficiency in parallel computation [1].

The rapid advancement of artificial intelligence, particularly generative AI, has
significantly reshaped numerous industries, with the financial technology (fintech) sector
standing at the forefront of this transformation [2]. In 2024, generative Al models such as
OpenAl's ChatGPT-4, Google's Gemini (1.0 Pro), and Meta's upgraded Llama have
reached unprecedented levels of sophistication, leveraging vast amounts of data to
generate human-like text, images, and even complex decision-making processes [2-7].
These large language models (LLMs) have become integral in automating customer
service, generating insights from unstructured data, and facilitating real-time decision-
making in financial markets [8]. The integration of Al-driven solutions into fintech has
not only streamlined operations but also revolutionized how financial services are
delivered, analyzed, and consumed. This paper investigates one such innovation: Data
Plateau, an integrated data analytics platform designed to simplify complex data
manipulation and analysis tasks within the fintech domain [9].

The financial technology landscape has undergone a significant transformation in recent
years, driven largely by advancements in Al, particularly generative AI [10]. This
integration of Al has blurred the lines between traditional financial institutions and
technology companies, fostering the emergence of novel data-driven solutions [11]. Large
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language models like Google's Gemini (1.0 Pro), OpenAl's ChatGPT-5, and Meta's
upgraded Llama are at the forefront of this revolution. These 2024 LLMs boast
remarkable capabilities beyond mere text generation by increasing their parameters.
They can translate languages with exceptional fluency, write different kinds of creative
content, and even analyze complex financial data with surprising accuracy [12]. Gemini,
for instance, demonstrates advanced reasoning and planning skills, allowing it to not just
identify patterns in financial data but also propose potential future market trends . This
level of intelligence is fundamentally transforming how financial institutions approach
data analysis and decision-making [13].

The importance of this topic cannot be overstated. In an era where data is hailed as the
new oil, the ability to effectively harness and analyze vast amounts of information is
crucial for maintaining a competitive edge. Traditional methods of data handling often
require extensive technical expertise, limiting access to sophisticated analytics tools to a
select few. Data Plateau, with its user-centric design, democratizes access to advanced
data analytics, enabling a broader range of professionals, including those with limited
technical backgrounds, to leverage these powerful tools [14-16].

The primary objective of this study is to explore how intuitive, drag-and-drop interfaces
can facilitate the creation and deployment of machine learning models. In the dynamic
landscape of financial markets, the ability to rapidly develop and implement predictive
models is essential for timely and informed decision-making. By lowering the barrier to
entry, Data Plateau empowers users to build and deploy machine learning solutions
efficiently, thus enhancing their analytical capabilities.

Additionally, this paper examines the role of real-time data streams in enhancing
decision-making processes within financial environments. Real-time data is pivotal in the
fintech industry, where market conditions can change rapidly, necessitating swift and
accurate responses. Data Plateau’s ability to integrate and process real-time data streams
ensures that users have access to the most current information, thereby improving the
quality and speed of their decisions.

A further area of investigation is the impact of generative Al on promoting engagement
with complex data integrations and analytics among non-expert users. Generative Al,
with its ability to create and manipulate data in innovative ways, provides new
opportunities for users to interact with and understand their data. By incorporating
generative Al, Data Plateau not only enhances analytical capabilities but also makes
sophisticated data manipulation accessible to a wider audience, fostering greater
engagement and innovation.
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Data Plateau represents a groundbreaking advancement in the field of data analytics
platforms. By seamlessly integrating cutting-edge generative Al with user-friendly
interfaces, it not only improves the analytical capabilities of financial professionals but
also broadens access to these tools, facilitating a more inclusive approach to data-driven
decision-making. This integration is particularly significant in the fintech sector, where
the ability to quickly adapt to market changes and leverage data-driven insights can
determine success or failure.

The structure of this paper will follow a systematic approach. Following this
introduction, the next section will delve into the technical background of Data Plateau,
detailing its architecture, key features, and the underlying technologies that power its
capabilities. Subsequent sections will present the methodology used in our research, the
results of our investigation, and a discussion of the implications of these findings. Finally,
the paper will conclude with a summary of our findings and suggestions for future
research.

By providing a comprehensive analysis of Data Plateau, this paper aims to contribute to
the growing body of knowledge on Al-driven solutions in the fintech industry. We seek
to highlight the potential of generative Al in democratizing access to sophisticated data
analytics tools and to underscore the transformative impact of such innovations on the
financial sector. Our findings are expected to have significant implications for both
practitioners and researchers, offering insights into the practical applications of Al in
fintech and paving the way for future advancements in this rapidly evolving field.

User-Centric Machine Learning

User-centric machine learning is an approach to designing and implementing machine
learning systems that prioritize the needs, skills, and context of the end-users. This
perspective is about making machine learning accessible and useful to a broad audience,
not just data scientists or developers [17-20]. Key factors to involve for such a project
given below;
e Accessibility: User-centric ML solutions are designed with easy-to-use interfaces
that allow non-experts to perform complex data analysis and model training tasks.
These interfaces often include drag-and-drop elements, intuitive controls, and
guided workflows that help users without a technical background to make use of
advanced ML tools.
e Transparency: Such systems aim to be transparent about how decisions are made
by the ML models. This involves explaining predictions in a way that is
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understandable to the user, which is crucial for building trust and allowing users
to make informed decisions based on ML insights.

e Customization: User-centric ML tools often provide options for customization,
allowing users to tweak models and data processing workflows to better fit their
specific needs. This can include setting parameters, choosing features, or defining
how data is visualized.

e Feedback Mechanisms: Incorporating user feedback directly into the ML system
is another hallmark. Feedback loops help the system to learn from interactions
with users, continuously improving its performance and relevance to user needs.

e Integration: Easy integration with existing tools and systems that users are already
familiar with is crucial. This reduces the learning curve and enhances the overall
usability of the ML solutions.

Democratization of ML

The democratization of machine learning refers to making the power of ML accessible to
non-experts, thus empowering a broader range of people to benefit from this technology
[21-26]. Key factors and issues to consider for such a project given below;

e Lowering Barriers to Entry: By simplifying the interface and reducing the need
for specialized knowledge, more people can use ML tools. This opens up the
benefits of ML to small businesses, non-profits, and individuals who may not have
the resources to hire data scientists.

e Enhancing Data Literacy: As more people engage with ML tools, they gain a better
understanding of data, how it can be used, and its implications. This widespread
data literacy is crucial for a knowledgeable society that can make informed
decisions.

e Spurring Innovation: When a diverse group of users can access and utilize ML, it
increases the potential for innovative uses and applications of the technology.
Different perspectives lead to new ideas, expanding the impact of ML across
various fields.

e Empowering Users: User-centric ML empowers users to make decisions based on
data, without having to rely on intermediaries. This can lead to faster, more
informed decision-making in business and other areas.
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e Ethical Considerations: By involving a broader audience in ML, there's a greater
focus on using the technology ethically. Users are more likely to consider the social
impact of the ML systems they deploy.

The integration of user-centric machine learning and the democratization of ML within
Data Plateau underscores the platform's potential to revolutionize the fintech industry.
By making advanced analytics tools accessible to a broader audience, Data Plateau not
only enhances individual and organizational decision-making but also promotes a more
inclusive and innovative data-driven culture. This approach aligns with the broader goals
of empowering users and fostering ethical considerations in the deployment of Al
technologies.

2. Materials and Methods

Through the application of a mixed-methods approach, this study examines the core
capabilities of Data Plateau, an integrated data analytics platform designed for the fintech
industry. The platform includes several modules, each contributing to the overall
functionality and efficiency of data manipulation and analysis. These modules include
Convex ML, Visualize, Scenario, and Ingest, each tailored to address specific needs
within financial data processing and analysis.

Convex ML streamlines the development and deployment of machine learning models,
which is crucial for adapting to the rapidly evolving financial markets. This module
simplifies the creation of predictive models, allowing financial professionals to respond
quickly to market changes and make informed decisions based on real-time data.

The Visualize module offers advanced data visualization tools, enabling users to create
self-service dashboards and reports. This capability is vital for efficient business decision-
making, as it allows users to transform complex data into easily interpretable visual
formats, fostering better insights and strategic planning.

The Scenario module provides a user-friendly interface for establishing business rules
and connecting to event sources. This feature transforms complex event data into
actionable insights, aligning with contemporary research on event-driven architectures
in finance. By setting up scenarios, users can automate responses to specific business
conditions, enhancing operational efficiency.

Lastly, the Ingest module manages real-time data ingestion, transformation, and loading
from diverse sources. This ensures that financial data streams remain up-to-date,
enabling accurate and timely analysis. The ability to handle real-time data is critical for
maintaining the relevance and accuracy of financial models and predictions.
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Preliminary results from a fintech deployment of Data Plateau indicate significant

improvements in both operational efficiency and decision accuracy. Users reported

enhanced capabilities in performing predictive analytics and real-time monitoring, even

without prior technical expertise. This underscores Data Plateau's effectiveness in

democratizing data science within financial services.

2.1.

2.2,

Sampling Methods and Measurements

Data Collection: Real-time data streams were gathered from multiple financial
institutions. These streams included transactional data, market trends, and user
behavior analytics, collected through APIs, databases, and file queues.

Data Preprocessing: The collected data underwent extensive preprocessing to
ensure quality and consistency. This process involved cleaning the data, handling
missing values, normalization, and feature extraction using Python's Pandas
library and custom preprocessing scripts.

Model Training and Deployment: Machine learning models, including
classification algorithms, regression models, and generative Al models, were
trained using the preprocessed data. The training process involved iterative cycles
of model tuning and validation to optimize performance. These models were then
deployed within the Data Plateau platform for real-time analysis and decision
support.

User Interaction: The platform's user-centric interfaces enabled non-expert users
to engage with the data through intuitive drag-and-drop features. This facilitated
the creation and deployment of machine learning models without requiring
extensive technical expertise. User interactions were logged to analyze
engagement and usability.

Performance Evaluation: The performance of the models and the platform was
evaluated using several metrics, including prediction accuracy, system response
times, and user satisfaction scores. Real-time decision-making capabilities were
assessed by comparing model predictions against actual market data.

Evaluation Methods/Statistics

The statistical evaluation of the study was conducted using the following methods:

Descriptive Statistics: Basic statistical measures such as mean, median, standard
deviation, and data distribution were calculated to provide an overview of the
dataset characteristics.
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2.3.

Inferential Statistics: Hypothesis testing and confidence intervals were employed
to draw conclusions about the data and the performance of the models. Statistical
significance was determined using p-values and confidence intervals.

Model Performance Metrics: The performance of the machine learning models was
assessed using metrics such as accuracy, precision, recall, F1-score, and AUC-ROC
curves. These metrics provided a comprehensive evaluation of model
effectiveness.

User Engagement Metrics: User interaction data was analyzed to measure
engagement levels, task completion rates, and overall user satisfaction. Feedback
mechanisms within the platform allowed for continuous improvement based on
user input.

Azure Machine Learning Integration

The integration with Azure Machine Learning services enabled seamless deployment and

management of machine learning models. The key components included:

24.

Azure OpenAl Service: Utilized for natural language processing tasks, including
SQL to text conversions and text-based data visualization.

Convex ML Module: Facilitated model development and deployment through a
user-friendly interface, allowing users to follow guided steps to build, compare,
and deploy machine learning models.

Pandas Agent Mechanism: Leveraged for data analysis, this tool interacted with
Pandas DataFrames and used LLMs to generate Python code for specific data
tasks. It created step-by-step analysis plans, executed the code, and parsed the
results to provide meaningful answers.

LangChain and Pandas Agent

The LangChain Pandas Agent was employed to facilitate question-answering and data

analysis tasks. This tool worked by interacting with Pandas DataFrames and leveraging

LLM-generated Python code to perform complex data analysis shown in Figure 1. The

process broken down into three key steps:

Interaction with Pandas DataFrames: The LangChain Pandas Agent operates by
engaging with question-answering Pandas DataFrames. It utilizes Python code
generated by large language models (LLMs) to interact with the data and perform
necessary analytical tasks.

Creating Analysis Plans: The agent constructs detailed, step-by-step plans for data
analysis. These plans are then executed using the Pandas library, ensuring
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systematic and organized processing of data. The creation of these plans involves
breaking down the data analysis tasks into manageable steps, allowing for precise
and accurate execution.

e Executing Python Code and Providing Answers: The LangChain Pandas Agent
generates and runs Python code to analyze the data. By parsing the results, it
provides meaningful answers in a human-readable format. This approach ensures
that even complex data analysis tasks can be performed efficiently and the results
can be easily interpreted by users which was shown in Figure 2.

Python
User OpenAl Agent Chat Response
Data Python
® Question . @ Code P
' T - =0
LLM generates
python code

..,

s

L=

DataStore

Figure 1: Pandas Agent
2.5. Visualize Module

The Visualize module allowed users to create self-service dashboards and reports using
rich visualization options. Users could perform complex data analysis through drag-and-
drop interfaces, create interactive dashboards, and integrate these visualizations with
other systems for embedded use.

2.6. Ingest Module

The Ingest module enabled real-time data collection from various sources, including
APIs, databases, and file queues. It facilitated the transformation and loading of data into
the platform, ensuring seamless data integration and availability for analysis.

This detailed account of the materials and methods used ensures the reproducibility of
the experiments and the reliability of the findings, adhering to the core principles of the
scientific method.
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Figure 2: Language Chain Model

3. Result

The integration of LangChain, Data Plateau, and Azure Machine Learning has yielded a
powerful and versatile system that enhances data interaction, visualization, and analysis.
This system empowers users to engage directly with their data through natural language
queries, transforming complex data tasks into more accessible and intuitive processes.
The following properties highlight the capabilities of this integrated system and the
benefits it offers as a result of this research as modules.

Key Module 1 Talk with Your Data: The system allows users to ask questions and receive
insightful answers by querying the data directly. For example, a financial analyst could
ask, "What was the total revenue last quarter?" and receive an immediate response based
on the dataset available. This feature leverages LangChain's ability to process natural
language and generate meaningful Python code to interact with Pandas DataFrames,
enabling seamless data exploration and analysis.

The LangChain Pandas Agent facilitates direct interaction with data using natural
language. For example, an e-commerce manager might ask, "What were the top five
selling products last month?" The system processes this query, accesses the relevant data
from the database, and returns the top five products along with their sales figures. This
eliminates the need for complex SQL queries or manual data extraction, streamlining the
data interaction process. Example shown in Figure 3.
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Figure 3: Talk With Your Data

Key Module 2 SQL to Text: This functionality translates SQL commands into natural
language explanations using LLMs. For instance, when a user inputs an SQL query to
extract customer data, the system not only executes the query but also explains the
operation in plain English. This enhances the understanding of data operations for users
who may not be proficient in SQL, making data querying more accessible to non-technical
stakeholders.

The integration of Azure OpenAl service translates SQL commands into understandable
text. For instance, an SQL query like SELECT AVG(sales) FROM orders WHERE date
BETWEEN "2024-01-01' AND '2024-03-31"; would be explained as "This query calculates
the average sales for orders placed between January 1, 2024, and March 31, 2024." This
feature is particularly useful for training new analysts or for providing transparency in
data operations to non-technical team members. Example shown in Figure 4.
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Figure 4: SQL to Text:

Key Module 3 Text to Chart: Users can request specific visualizations by asking
questions about their data. For example, a user could say, "Show me a pie chart of gross
profit by region," and the system would generate the corresponding chart. This capability
is powered by the integration of LangChain and Data Plateau's visualization modules,
which translate natural language requests into visual representations of data, facilitating
better data comprehension and decision-making.

WY visualize test_measure_fields Q <

size nasil yardim edebilirim? x

Gross Profit by Menth Y /S Asistan

a
GrossProfit  Month
ol give me the total profit in November
123574765 74999988 Novernber

M sure, ta provids the information you are
Iooking for, | will need to know the specific
field you are referring to as ‘profit’. In our
data, we have "Gross Profit’, "Revenue”, ‘Unit

sale Price” ste. which one would you like to
use for calculation?

| want to see gross profit

f Here Is the total gross profit for the month of
November. If you need more infermation,
feel free to ask!

Toplam: 123574765.74999988

- 1/1 sayta (1itern)

Figure 5: Text to Chart

Users can generate various types of charts by describing their needs in natural language.
For example, a marketing analyst might request, "I want to see a line chart of monthly
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website visitors over the last year." The system interprets this request, retrieves the
necessary data, and produces a line chart showing the trend of website visitors month by
month. This functionality leverages the visualization capabilities of Data Plateau,
providing users with intuitive and interactive data visualizations. Example shown in
Figure 5.

Key Module 4 Follow-Up Questions: The system supports iterative querying, allowing
users to drill down into their data by asking follow-up questions. For example, after
viewing a pie chart of gross profit, a user might ask, "Can you break this down further by
product category?" The system can handle these layered queries, providing increasingly
detailed insights and enabling users to explore their data more deeply. This iterative
process is made possible by the robust natural language processing and data handling
capabilities of LangChain and the underlying data infrastructure of Data Plateau.

N visualize test_measure _fields o &

Size nasil yardim edebilirim? 8 x

Gross Profit by Month Asistan

to ask! -

can you provide as pie chart?

| September [ Novembor [ June W Jonwary [ Octobe way February August | July [ December W Morch [ Apt

Seprember for the month of Hovember. If you have any other

12365003126000128 requests or need further information, please let
me know!

Aped
rwsasanssatEs

Hovember
123574765.74999988

wareh __
199804984 11995765

Decernber
132576016 BAD0D07

i 2esers
y
sz730m 29958

octoter
120330628.14999959

avgust
122641032 2900004

i
months. i you need further infermation or have

Ma

164k18499.05000138 any other requests, please let me know!

18781943 2000975

Figure 6: Follow-Up Questions

The system's ability to handle follow-up questions allows users to explore their data
iteratively. For instance, after generating a pie chart showing sales distribution by region,
a user might ask, "Which region had the highest increase in sales compared to the
previous year?" The system can process this follow-up query, analyze the data, and
provide the answer along with an updated visualization if needed. This iterative
approach enhances the depth of data analysis and supports more informed decision-
making. Example shown in Figure 6.
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The integration of LangChain, Data Plateau, and Azure Machine Learning creates a
comprehensive data analytics platform that enhances user engagement with data,
simplifies complex queries, and provides clear and actionable insights. This system
democratizes data access and empowers users across various domains to make data-
driven decisions with ease and confidence.

4, Discussion and Conclusion

The integration of LangChain, Data Plateau, and Azure Machine Learning represents a
significant advancement in the field of financial technology and data analytics. This paper
has explored the development and application of this integrated platform, highlighting
its potential to transform how financial institutions and professionals interact with and
analyze data.

The results demonstrate that the system provides an intuitive and accessible interface for
data interaction, leveraging natural language processing (NLP) and machine learning
(ML) to simplify complex data tasks. By allowing users to ask questions directly to their
data, the platform bridges the gap between technical data manipulation and everyday
business queries. This democratization of data access ensures that a broader range of
users can leverage sophisticated analytical tools without needing extensive technical
expertise.

Talk with Your Data has emerged as a particularly powerful feature, enabling users to
engage with their datasets through natural language queries. This capability streamlines
the data exploration process and makes it more efficient, allowing users to gain insights
rapidly. The use of LangChain's NLP capabilities to generate Python code for interacting
with Pandas DataFrames ensures that the responses are both accurate and contextually
relevant.

The SQL to Text functionality has proven valuable for users unfamiliar with SQL,
translating complex queries into understandable language. This feature not only
enhances user understanding but also provides transparency in data operations,
fostering greater confidence and trust in the system's outputs.

Text to Chart and the ability to handle Follow-Up Questions further enhance the
platform's utility. By translating natural language requests into visualizations and
supporting iterative querying, the system facilitates deeper data analysis and more
informed decision-making. These features empower users to explore their data
comprehensively, uncovering trends and insights that might otherwise remain hidden.
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The LangChain Pandas Agent, pivotal to the system's operation, effectively combines the
strengths of NLP and data science. It enables the creation of step-by-step analysis plans
and executes them using Pandas, delivering meaningful results in a human-readable
format. This approach not only enhances the efficiency of data analysis but also ensures
that the insights generated are actionable and relevant to the users' needs.

In conclusion, the integration of LangChain, Data Plateau, and Azure Machine Learning
offers a robust and user-friendly platform for data analytics in the fintech domain. The
system's ability to process natural language queries, generate SQL explanations, create
visualizations, and support iterative questioning represents a significant leap forward in
making data analytics more accessible and effective. This platform democratizes access
to advanced data tools, enabling a wider audience to engage with and benefit from
sophisticated data analysis. Future research should focus on further refining these
capabilities and exploring additional applications across various sectors to fully realize
the potential of this innovative data analytics platform.
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