

[image: image]






Ultimate FINGPT for
Financial Analysis


[image: ]


Build, Train, and Deploy FINGPT Models to
Automate Financial Reporting, Forecast
Market Trends, Analyze Sentiment, and
Drive Data-Driven Decision-Making


[image: ]


Dr. Jignasha Shah Dalal


Dr. Santhilata K. V.




[image: ]




www.orangeava.com









Copyright © 2025 Orange Education Pvt Ltd, AVA®


All rights reserved. No part of this book may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, without the prior written permission of the publisher, except in the case of brief quotations embedded in critical articles or reviews.


Every effort has been made in the preparation of this book to ensure the accuracy of the information presented. However, the information contained in this book is sold without warranty, either express or implied. Neither the author nor Orange Education Pvt Ltd or its dealers and distributors, will be held liable for any damages caused or alleged to have been caused directly or indirectly by this book.


Orange Education Pvt Ltd has endeavored to provide trademark information about all of the companies and products mentioned in this book by the appropriate use of capital. However, Orange Education Pvt Ltd cannot guarantee the accuracy of this information. The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication does not imply, even in the absence of a specific statement, that such names are exempt from the relevant protective laws and regulations and therefore free for general use.


First Published: August 2025


Published by: Orange Education Pvt Ltd, AVA®


Address: 9, Daryaganj, Delhi, 110002, India


275 New North Road Islington Suite 1314 London,


N1 7AA, United Kingdom


ISBN (PBK): 978-93-49888-59-3


ISBN (E-BOOK): 978-93-49888-31-9


Scan the QR code to explore our entire catalogue




[image: ]




www.orangeava.com









Dedicated To


My Beloved Parents:


Mr. Rajendra Kumar Shah
Mrs. Maltiben Shah


And


My Husband, Vipul, My Daughter,
Mausam and My Son, Meet


- Dr. Jignasha Shah Dalal


My Mother


Smt. Murali Bhai Udandarao


- Dr. Santhilata Kuppili Venkata











About the Authors





Dr. Jignasha Shah Dalal is a leading voice in AI-enabled business transformation, blending over eighteen years of experience in technical education, academic leadership, and enterprise training. She bridges deep academic knowledge with real-world impact. Her expertise covers Generative AI, Agentic AI, Blockchain Security, AI-driven analytics, and privacy-preserving Machine Learning, with a strong focus on ethical and explainable AI. She has shaped technology education in India through curriculum innovation at Mumbai University, introducing industry-aligned modules in Blockchain, Data Structures, and Compiler Design. A sought-after speaker and corporate trainer, Dr. Dalal delivers high-impact workshops on Power BI, Microsoft Copilot, Secure AI, and AI for Finance, helping professionals across BFSI, technology, and education sectors harness AI for strategic advantage. In this book, she explores FINGPT, a generative AI tool for financial analysis, offering practical strategies and ethical guidance. Beyond work, she enjoys travel, reading, and mentoring. Dr. Dalal advocates for the intelligent, ethical, and purposeful use of technology.


Dr. Santhilata Kuppili Venkata is a computer scientist, author, and entrepreneurial data-science leader whose work bridges advanced AI research and real-world applications. She earned her PhD in Computer Science from King’s College London and has applied AI in finance, insurance, cancer genomics, and archival studies. Passionate about finance, she founded an AI-backed financial services venture, developing FINGPT, a generative AI framework powered by Retrieval-Augmented Generation (RAG) over SEC filings. She led the creation of transformer-based models to extract regulatory disclosures, footnote tables, and risk factors from financial reports. Previously, she served as lead data scientist in insurance, deploying predictive models, and consulting for healthcare non-profits. As a Senior Research Fellow at the University of Birmingham, she developed an email context-extraction tool that earned multiple grants and facilitated collaborations with the University of Maryland and Stanford. Her postdoctoral work at the Francis Crick Institute advanced machine-learning methods for cancer prognosis. With over fifteen years of teaching in the UK and India, numerous publications, and mentorship roles, Dr. Santhilata blends scholarly rigor, engineering expertise, and entrepreneurial vision to drive AI innovation in finance.











About the Technical Reviewers





Dr. Amit K. Nerurkar is a distinguished academician and technology leader with over 14 years of experience in teaching, research, and academic administration in the field of Computer Engineering. He currently serves as Assistant Professor and UG Programme Coordinator at Vidyalankar Institute of Technology, Mumbai. He specializes in Distributed Systems, Network Security, Linux Administration, Embedded Systems, and AIoT. He holds a PhD in Information Technology, with research on Intelligent Robotic Process Automation (IRPA) aimed at enhancing operational efficiency in India’s automotive sector, bridging automation, AI, and industry optimization.


Dr. Nerurkar has guided numerous UG and PG research projects, published in reputed journals and conferences, and holds multiple patents in disruptive technologies. He serves on the Board of Studies, contributes to NAAC and NBA quality processes. He also leads innovation as convener of CSI-VIT and Lead Licensee of TEDxVIT. Renowned for promoting experiential learning and research-driven education, he is committed to shaping future-ready engineering professionals.


Dr. Monica G. Tolani is an accomplished academician and researcher with over a decade of experience in higher education. She currently serves as Assistant Professor in the Department of Artificial Intelligence and Data Science at Thadomal Shahani Engineering College (TSEC), Mumbai, and holds a Ph.D. in Information Technology from Mumbai University. Her expertise spans Artificial Intelligence, Data Mining, Big Data Analytics, and Software Engineering.


At TSEC, she integrates emerging technologies such as Machine Learning, Deep Learning, and Python Programming into the curriculum, while serving as Dean NBA/AICTE, NAAC Executive, and Placement Officer. Her research focuses on AI applications in functional domains and public governance, with several peer-reviewed publications and conference presentations. A life member of ISTE, Dr. Tolani mentors student projects, promotes interdisciplinary learning, and contributes to faculty development initiatives. An award-winning educator, she champions ethical, future-ready skills and responsible AI in higher education.











Acknowledgements





I extend my heartfelt gratitude to all who supported me during the writing of this book.


First and foremost, to my parents, whose encouragement and guidance have shaped my journey.


To my friend and co-author, Mrs. Santhilata K. V., for her unwavering support, insights, and collaboration.


I also thank Orange Education Pvt Ltd for their professionalism and commitment to quality in bringing this work to life.


Special appreciation goes to the finance, data science, and AI communities whose feedback and challenges inspired many use cases in this book.


To everyone who contributed, directly or indirectly—my sincere thanks.


- Dr. Jignasha Shah Dalal


I am deeply grateful to the Almighty and to everyone who made FINGPT possible. When Dr. Jignasha Dalal proposed this book, I hesitated—but her vision of practical, small-scale financial AI without enterprise-grade infrastructure won me over. Her clarity and structure made this journey possible.


My heartfelt thanks to my family—my technical team—for their support, spirited debates, and resourcefulness in sourcing compliant, publicly available financial data. Gratitude to Hugging Face and Meta for open-sourcing LLMs, enabling small firms to innovate without the need for a full AI stack.


Thanks to Orange Education Pvt Ltd for their guidance, technical reviewers for incisive feedback, and beta readers—data scientists, engineers, compliance officers, and asset managers—whose insights refined every chapter and strengthened the work.


- Dr. Santhilata Kuppili Venkata











Preface





This book explores many essential aspects of using generative AI in the field of financial analysis, with a focus on FINGPT—a specialized language model designed for finance. It introduces the growing importance of AI-powered automation in finance, particularly in transforming raw data into meaningful insights for decision-making. The book highlights the significance of real-time data interpretation in dynamic financial markets, and showcases how FINGPT can be used to enhance prediction, reporting, and investment strategies.


FINGPT stands at the intersection of finance and technology. With its ability to understand financial language and simulate analyst-like reasoning, it becomes a vital tool for professionals in the finance industry. This book provides readers with an applied understanding of how to use FINGPT to automate tasks, such as financial reporting, sentiment analysis, risk scenario generation, and market trend prediction.


The book takes a practical approach to help learners, professionals, and data scientists implement FINGPT in real-world finance workflows. It includes hands-on examples, simulated case studies, and guided exercises that demonstrate the end-to-end usage of FINGPT—from data pre-processing and model training to financial insight generation. Whether you work in banking, asset management, fintech, or analytics, this book provides clear strategies for integrating generative AI into your daily financial operations.


This book is divided into 10 chapters, each covering a focused area of FINGPT implementation in finance. The structure is designed to help learners gradually build expertise, with both the technology, and its financial applications.


Chapter 1 introduces the concept of FINGPT, its architecture, and why Generative AI is relevant to the finance industry. It also explains how FINGPT is different from generic Large Language Models, and how it can simulate financial intelligence.


Chapter 2 provides a step-by-step guide for setting up the FINGPT development environment. It includes installing the required libraries, configuring cloud notebooks (such as, Google Colab), and accessing financial data from APIs such as Yahoo Finance and FRED.


Chapter 3 discusses how to clean and prepare financial datasets—both structured and unstructured. It covers tasks, such as handling missing values, normalizing financial time-series data, and preparing textual data (such as earnings call transcripts) for analysis.


Chapter 4 focuses on fine-tuning the FINGPT model, using domain-specific financial datasets. It explains training workflows, hyperparameter tuning, and evaluation, using real-world performance metrics.


Chapter 5 includes detailed case studies demonstrating how FINGPT can be applied to financial tasks, such as credit risk assessment, portfolio forecasting, and sentiment-aware investment decision-making.


Chapter 6 shows how FINGPT can be used to automate financial report generation, turning raw data into structured summaries such as quarterly reports or company overviews.


Chapter 7 demonstrates how to use FINGPT for market trend prediction. It shows how to identify early signals, interpret AI-generated insights, and reallocate investments, before broader market recognition.


Chapter 8 explains the use of FINGPT for sentiment analysis in finance, including the extraction of named entities, sentiment scoring, and its application in trading signals and asset allocation.


Chapter 9 covers performance optimization and scaling of FINGPT, including distributed training, managing large datasets, and applying the model across departments or institutions.


Chapter 10 concludes the book by highlighting future directions, challenges, and innovations in financial AI, including real-time AI agents, explainability, and ethical considerations in automated finance.


This book serves as a comprehensive guide for any finance professional or AI enthusiast looking to integrate FinGPT into real-time analytical workflows. By the end of this book, readers will be well-equipped to harness the full potential of generative AI in the world of financial analysis and decision-making.
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CHAPTER 1


Introduction to FINGPT



Introduction

Generative AI has emerged as a transformative force in the ever-evolving landscape of financial technology. At the forefront of this revolution is FINGPT, a cutting-edge Generative Pre-trained Transformer, specifically designed to cater to the unique needs of financial analysis. This chapter delves into FINGPT’s core structure and pivotal role in the finance sector, offering a foundational understanding of its capabilities, applications, and transformative potential in reshaping financial tasks.

FINGPT, short for m of Financial Generative Pre-trained Transformer, is an advanced AI model tailored for the financial sector. Based on the transformer architecture, FINGPT utilizes deep learning and Natural Language Processing (NLP) to analyze and generate human-like text. This specialization allows FINGPT to process and understand complex financial data, making it an invaluable tool for modern financial analysis.

Structure

In this chapter, the following topics will be covered:


	Generative AI in Finance: A Comprehensive Overview

	Applications of Generative AI in Finance

	Key Use Cases in the Finance Sector



Generative AI in Finance: A Comprehensive Overview

Generative AI has emerged as a transformative technology, revolutionizing various domains, with its impact on finance being particularly profound. At its core, generative AI encompasses advanced models capable of creating new data samples similar to the data, they were trained on. This unique ability enables applications ranging from predictive modeling to data augmentation and automated content creation. In the financial sector, generative AI, exemplified by models such as FINGPT, is driving innovations in market analysis, risk management, and decision-making.

Transformer Architecture: The Foundation of Generative AI

The transformer architecture, introduced by Vaswani et al. in the groundbreaking paper “Attention is All You Need” (Vaswani et al., 2017), serves as the backbone of most modern generative AI models. This architecture surpasses traditional neural networks, offering unparalleled efficiency in understanding and processing data by leveraging the self-attention mechanism.

Self-Attention Mechanism

The self-attention mechanism enables transformers to dynamically weigh the importance of various components in the input data. For instance:


	In text analysis, it identifies relationships between words in a sentence, regardless of their position.

	This makes it ideal for tasks such as sentiment analysis, language translation, and summarization.

	The following diagram in Figure 1.1 shows an example of self-attention mechanism.
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Figure 1.1: Self-Attention Mechanism

In the self-attention mechanism of an Encoder—Decoder model, a given input sequence such as “The cat sat on the mat” is tokenized into individual words, each of which is converted into an embedding vector. For each token, separate Query (Q), Key (K), and Value (V) vectors are generated. The similarity between the Query and all Key vectors is computed through matrix multiplication, and the softmax function is applied to determine the attention weights, which signify the importance of each token relative to others. These attention weights are then used to create a weighted sum of the Value vectors, producing updated token representations. The resulting vectors form the output sequence, which captures the relationships and dependencies between tokens in the context of the entire input.

Encoder—Decoder Structure

Transformers are structured with an encoder and a decoder:


	The encoder processes the input, and converts it into a rich representation or encoding.

	The decoder uses this encoding to generate an output, such as text predictions, summaries, or classifications. For financial applications, the encoder can analyze market news or reports, whereas the decoder might generate insights, forecasts, or actionable recommendations. The diagram (Figure 1.2) shows the encoder-decoder mechanism for translation.
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Figure 1.2: Encoder-Decoder Structure

Generative Pre-trained Transformers (GPT): A Specialized Model

GPT models (Yenduri et al., 2023) are an application of transformer architecture that excels at understanding and generating human-like text. These models undergo two key phases:


	
Pre-Training

	The model learns to predict the next word in large datasets through unsupervised learning.

	For financial datasets, this phase allows the model to recognize patterns in financial statements, news articles, and market trends.





	
Fine-Tuning

	Post pre-training, the model is fine-tuned on domain-specific datasets.

	In the case of FINGPT, this involves financial news, market data, and sentiment datasets, making the model adept at financial decision-making tasks.







Applications of Generative AI in Finance

The integration of generative AI into the finance sector has unlocked numerous applications:


	
Predictive Modeling: Generative AI models are reshaping predictive analytics.

	
Market Trend Analysis: Models such as FINGPT analyze historical data and identify trends to predict future market behavior. 
Example: A trading firm uses FINGPT to analyze stock price movements, and forecast price fluctuations for high-frequency trading.



	
Risk Management: Generative models simulate various financial scenarios, allowing institutions to prepare mitigation strategies.
Example: A bank uses FINGPT to simulate economic downturns, and assess their impact on loan portfolios.







	
Data Augmentation: In the financial sector, the quality and diversity of data are critical for developing robust models. However, privacy concerns and the scarcity of specific data types often pose challenges. Data augmentation addresses these issues by creating additional data samples or generating realistic synthetic data, enabling enhanced model training and analysis.

	
Synthetic Data Creation: Generative AI generates realistic financial data for testing and training purposes, enabling model development while preserving data privacy.
Example: Synthetic datasets are created to train credit scoring models without exposing sensitive customer information.



	
Scenario Simulations: FINGPT can generate different financial scenarios based on assumptions such as interest rate changes or economic shifts, aiding stress testing.



Example: Creation of scenarios for stress testing under various economic conditions, investment for portfolio risk analysis, for market trend predictions and regulatory compliance modeling.



	
Automated Content Generation: Generative AI automates labor-intensive tasks.

	
Financial Reporting: Models can extract insights from raw financial data and generate comprehensive reports, saving time and ensuring consistency.
Example: An accounting firm leverages FINGPT to create quarterly reports by summarizing financial statements and performance metrics.



	
News Generation: By analyzing market events, generative AI generates concise news articles or summaries of earnings reports.
Example: FINGPT creates daily market updates for an investment firm’s clients.







	
Natural Language Processing (NLP) in Finance: Generative AI excels at various NLP tasks in financial workflows:

	
Sentiment Analysis: FINGPT processes data from news articles, social media, and analyst reports to gauge market sentiment, assisting traders in strategic decision-making.
Example: A hedge fund adjusts its portfolio based on sentiment scores for key assets derived from financial news.



	
Text Summarization: Models summarize lengthy financial documents, making complex reports more accessible.
Example: FINGPT condenses annual reports into key highlights for executives, saving hours of manual review.









Advantages of Generative AI in Finance

Generative AI offers numerous benefits that distinguish it from traditional methods:


	
Accuracy and Precision: Leveraging large datasets and deep learning techniques, these models deliver highly accurate insights and predictions.

	
Scalability: Generative AI efficiently handles massive data volumes, making it suitable for large institutions and real-time applications such as high-frequency trading.

	
Automation: Routine tasks such as report generation, data extraction, and analysis are automated, freeing professionals for strategic work.

	
Flexibility: The ability to fine-tune models for domain-specific tasks ensures tailored solutions for diverse financial needs.



Challenges

Despite its advantages, generative AI adoption in finance faces several challenges:


	
Data Privacy and Security: Financial data is highly sensitive, requiring robust measures to ensure compliance with regulations such as GDPR. Synthetic data generation is a potential solution, but it demands cautious implementation.

	
Model Interpretability: Generative models are often seen as “black boxes,” making it difficult to understand the logic behind predictions. Research into explainable AI (XAI) is vital to address this limitation.

	
Ethical Considerations: Issues such as algorithmic bias, transparency, and accountability must be carefully managed to maintain trust and integrity in AI-driven financial systems.

	
Technical and Regulatory Barriers: The complexity of AI models and stringent financial regulations can hinder deployment. Collaborative efforts between technologists and policymakers are essential to overcome these hurdles.



In summary, Generative AI, with its advanced capabilities in understanding and generating human-like text, has brought significant advancements to the finance sector. The transformer architecture, self-attention mechanisms, and pre-training/fine-tuning processes form the backbone of models such as FINGPT, enabling them to excel in various financial applications. From predictive modeling and data augmentation to automated content creation and NLP tasks, FINGPT offers numerous benefits, including accuracy, scalability, and automation. However, addressing challenges such as data privacy, model interpretability, and ethical considerations will be crucial for the responsible and effective deployment of Generative AI in finance.

The Core Structure of FINGPT

FINGPT represents a significant advancement over traditional AI models used in finance. It leverages sophisticated deep learning techniques, including transformer-based models, and processes vast amounts of financial data to generate insights that were previously unattainable by earlier technologies. By analyzing unstructured data such as financial news, earnings reports, and market sentiment, FINGPT delivers a level of accuracy and comprehensiveness that sets it apart from other models.

The architecture of FINGPT is designed to support the heavy demands of financial data processing. This system relies on multiple integrated components that work together seamlessly to ensure accurate predictions, real-time analysis, and comprehensive decision-making insights. These components are represented in the following architectural diagram.
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Figure 1.3: Overall Architecture of FINGPT

As seen in Figure 1.3, the FINGPT architecture consists of several key layers and modules, each contributing to the model’s success in transforming financial analysis. Let us break down the architecture and its role in driving FINGPT’s powerful capabilities.

1. Input Sources (Raw data from independent sources)

This layer represents the various data inputs that feed into FINGPT. These inputs are critical for training, fine-tuning, and using the model in real-world financial applications.


	
Types of Inputs:

	
News Data: Financial news from media outlets that provide information on market trends and updates.

	
Social Media: Tweets, posts, and discussions relevant to financial sentiment and trends.

	
Financial Filings: Regulatory filings such as balance sheets and earnings reports.

	
Trends and Third party Datasets: Publicly available financial datasets such as real-time stock prices, indices, and historical trends.







These data sources ensure that FINGPT operates on a diverse and robust dataset to make predictions and provide insights. The raw data needs to be transformed into formats using the data processing tasks to be able to feed into the core FINGPT models.

2. Core FINGPT Model (GenAI and NLP)

This section is the engine of the architecture and comprises multiple interconnected components to process data and generate insights:


	
LLM APIs: Pre-trained models such as GPT, PaLM, or other Large Language Models (LLMs) form the backbone of FINGPT. These are either trained from scratch or fine-tuned for financial applications.

	
Processing Features:

	
Tokenization: Breaking down input data into smaller units (tokens) for efficient analysis.

	
Feature Extraction: Identifying key patterns, trends, and relationships within the data.

	
Fine-tuning Methods: Adapting the pre-trained model for financial use cases using methods such as Low-Rank Adaptation (LoRA) or reinforcement learning.







This layer enables the model to understand, analyze, and predict financial data accurately.

3. Real-Life Applications: This section shows the outputs and practical use cases of FINGPT in the financial sector:


	
Financial Sentiment Analysis: Extracting and analyzing market sentiment from textual data such as news and social media.

	
Risk Management: Identifying potential financial risks and anomalies to aid in mitigation.

	
Credit Scoring: Assessing creditworthiness, using financial and behavioral data.

	
Automated Reporting: Generating financial reports, insights, and forecasts automatically.

	
Predictive Analytics: Providing actionable forecasts for market trends and business strategies.



This layer bridges the gap between raw data and actionable insights, making FINGPT a practical tool for finance professionals.

The core functionality of FINGPT revolves around its ability to process vast amounts of unstructured data and generate meaningful insights. Unlike traditional financial models that rely on structured data and predefined algorithms, FINGPT can ingest diverse data sources such as news articles, earnings reports, market sentiments, and social media posts. By understanding the context and extracting relevant information, FINGPT can provide comprehensive and accurate analyses that were previously unattainable.

Overall Workflow


	Data is ingested from diverse input sources.

	The core FINGPT model processes and analyzes the data using advanced AI techniques.

	Outputs are generated in the form of actionable insights for use in financial applications.
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Figure 1.4: Data Flow in FINGPT

Figure 1.4 represents a simplified Data Flow Model for FINGPT, highlighting the journey of data from input sources to the generation of actionable outputs. Here is an explanation and elaboration of each component,

1. Input: This stage represents the raw data sources that FINGPT processes to generate insights. The diagram shows:


	
Financial News Data: Headlines and articles from platforms such as Yahoo Finance, Bloomberg, or Reuters.

	
Other Input Data (for example, Financial Headlines): These could include reports, blogs, or social media discussions that provide market sentiment and trends.



Purpose: The input stage captures a variety of unstructured data points from the financial ecosystem. This ensures that FINGPT has a comprehensive dataset for its analysis, making the outputs more accurate and contextually relevant.

2. Processing: This is the core stage where FINGPT applies its advanced techniques to transform raw data into structured and meaningful insights. Key steps include:
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