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ABSTRACT 

Initial Public Offerings (IPOs) represent a pivotal milestone in a company’s lifecycle, marking its 

transition from private to public ownership. IPOs enable companies to raise substantial capital, 

expand their operations, and enhance market credibility. However, the IPO process is also fraught 

with uncertainties such as market volatility, investor sentiment, regulatory risks, and pricing 

challenges. In this context, the integration of software-driven solutions—especially Machine Learning 

(ML) and Deep Learning (DL)—is emerging as a transformative force. These technologies allow 

analysts to model IPO success, predict underpricing, optimize timing, assess risk, and decode investor 

behavior using real-time data. This study explores the economic, strategic, and technological aspects 

of IPOs, particularly in the Indian and global financial context. It further evaluates how software-

based predictive models using ML/DL can assist stakeholders in making informed decisions during 

the IPO process. Drawing from real IPO case studies, financial data analysis, investor surveys, and 

algorithmic experiments, this paper highlights the critical factors influencing IPO success, such as 

promoter reputation, sector performance, financial health, market timing, and institutional 

participation. Additionally, it proposes a software model that uses ML/DL for IPO return forecasting, 

sentiment analysis, and investor segmentation. 
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I.INTRODUCTION 

The Initial Public Offering (IPO) process is one 

of the most dynamic and high-stakes events in 

financial markets. It serves as a gateway for 

private companies to access public capital by 

offering shares to institutional and retail 

investors. IPOs contribute significantly to the 

development of financial markets, enabling 

capital flow, wealth creation, and public 

participation in corporate growth. Over the last 

decade, India has seen a surge in IPO activity, 

with sectors like fintech, edtech, manufacturing, 

and digital platforms attracting massive investor 

interest. Companies like Zomato, Nykaa, Paytm, 

and LIC have demonstrated both the 

opportunities and volatility involved in going 

public. Despite the growth, IPO performance 

remains unpredictable, influenced by 

macroeconomic indicators, investor psychology, 

market liquidity, and regulatory frameworks. 

Pricing an IPO is particularly challenging—

underpricing may lead to loss of potential 

capital, while overpricing can result in poor 

post-listing performance and investor backlash. 

This unpredictability has driven financial 

analysts and investment banks to turn to 

software-based prediction models, integrating 

machine learning and deep learning to forecast 

IPO outcomes and sentiment. 

Machine learning models like Random Forest, 

Gradient Boosting, and Logistic Regression, 

along with DL architectures like LSTM and 

CNN, are being used to analyze pre-IPO 

financials, media sentiment, promoter 

background, industry performance, and investor 

demand patterns. These models help in not only 

predicting listing gains and long-term 

performance but also in guiding investors and 

companies on optimal IPO timing, pricing 

strategies, and portfolio allocations. 
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This study aims to investigate the strategic and 

technological dimensions of IPOs, identify key 

success drivers, and explore the role of ML/DL 

models in improving IPO prediction accuracy, 

risk mitigation, and investor insights. 

Definition: 

Initial Public Offering (IPO): The process by 

which a private company offers its shares to the 

public for the first time to raise capital by listing 

on a stock exchange. 

Underpricing: A situation where the IPO issue 

price is lower than its market price on the listing 

day, often due to conservative pricing or high 

demand. 

Machine Learning (ML): A branch of AI where 

algorithms learn from historical data to make 

predictions or decisions without being explicitly 

programmed. 

Deep Learning (DL): A subset of ML that uses 

neural networks with multiple layers to analyze 

large and complex datasets, often used for 

image, text, and sequence analysis. 

Sentiment Analysis: The process of 

computationally identifying and categorizing 

opinions expressed in text to determine whether 

the writer's attitude is positive, negative, or 

neutral—used in analyzing investor mood pre-

IPO. 

Research Problem: 

IPOs are often surrounded by high volatility, 

limited transparency, and intense speculation, 

making them both attractive and risky for 

investors. Despite the availability of financial 

disclosures and company data, many IPOs 

underperform due to inaccurate pricing, 

exaggerated demand projections, or timing 

mismatches with market sentiment. Investors, 

particularly retail participants, often lack the 

analytical tools to evaluate an IPO’s potential 

objectively. Furthermore, traditional valuation 

models fail to incorporate real-time data and 

behavioral dynamics, which significantly affect 

IPO performance. Hence, the research problem 

arises: 

Can machine learning and deep learning models 

be used effectively to predict IPO outcomes, 

reduce pricing errors, and improve decision-

making for both companies and investors? 

This study seeks to bridge the gap between 

traditional IPO valuation methods and modern 

software-based forecasting tools, offering a 

data-driven framework for analyzing and 

anticipating IPO success. 

RESEARCH METHODOLOGY 

The research methodology employed in this 

study is a mixed-methods approach, integrating 

both quantitative and qualitative techniques to 

comprehensively analyze the performance of 

Initial Public Offerings (IPOs) and the influence 

of machine learning (ML) and deep learning 

(DL) in predicting their success. The 

quantitative component involved collecting and 

analyzing secondary data from multiple reliable 

sources such as the National Stock Exchange 

(NSE), Bombay Stock Exchange (BSE), SEBI, 

and financial platforms like MoneyControl, 

Screener, and Yahoo Finance. The dataset 

includes IPOs from 2016 to 2023, capturing 

details such as issue price, listing price, 

subscription levels, promoter holdings, post-

listing returns, grey market premiums (GMP), 

and financial ratios like EPS, PE, and ROE. This 

structured data was cleaned and processed using 

Python libraries (Pandas, NumPy), and then 

subjected to statistical analysis using correlation 

matrices, regression models, and time-series 

trend analysis. 

To incorporate the software and technological 

domain into the research, advanced machine 

learning models like Random Forest, XGBoost, 

and Logistic Regression were used to build 

classification models that predict IPO success 

based on financial indicators and market 

sentiment. Additionally, deep learning 

techniques—particularly Long Short-Term 

Memory (LSTM) networks—were implemented 

to analyze sequential investor sentiment data 

collected from social media platforms like 

Twitter, Reddit, and StockTwits using Natural 

Language Processing (NLP) methods. Sentiment 

scores were integrated into the model to assess 

their influence on listing-day performance. 
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Model evaluation metrics such as accuracy, F1-

score, precision, recall, and Root Mean Square 

Error (RMSE) were used to validate predictive 

efficiency. 

Qualitative data was gathered through expert 

interviews with financial analysts, investment 

bankers, and retail investors to understand the 

underlying perceptions, behavioral patterns, and 

non-financial factors influencing IPO decisions. 

These insights helped to contextualize the 

machine learning outcomes and identify human-

centric variables like promoter credibility, brand 

trust, and media influence. The combination of 

financial analytics, algorithmic modeling, and 

behavioral insights provides a robust 

methodology for understanding the economic 

impact of IPOs and the efficacy of ML/DL-

based forecasting systems in financial decision-

making. Ethical considerations such as data 

privacy, algorithmic bias, and transparency in 

model design were also incorporated to ensure 

responsible research practices. 

II.LITERATURE REVIEW 

Over the years, a vast body of literature has 

explored the multifaceted aspects of Initial 

Public Offerings (IPOs), ranging from their 

pricing mechanisms and post-listing 

performance to investor behavior and market 

efficiency. One of the foundational studies by 

Ritter (1991) revealed the long-term 

underperformance of IPOs, introducing the 

concept of underpricing and market 

inefficiencies. Loughran and Ritter (2004) 

further examined investor sentiment and 

managerial motives, highlighting that behavioral 

finance plays a significant role in IPO valuation. 

In the Indian context, Aggarwal, Prasad, and 

Krishnan (2012) conducted empirical research 

to determine how macroeconomic conditions 

and retail investor participation influenced IPO 

returns, emphasizing the critical role of 

oversubscription by Qualified Institutional 

Buyers (QIBs) in determining listing-day gains. 

More recent work by Sehgal and Singh (2017) 

focused on the determinants of IPO 

underpricing in the Indian capital market, 

reinforcing the relevance of firm fundamentals, 

market mood, and sector-specific growth 

patterns. With the advent of financial 

technology, researchers have turned to machine 

learning and deep learning to model IPO 

outcomes. Studies by Chen et al. (2018) 

employed Random Forest and Decision Trees to 

predict IPO success based on firm age, sector, 

profitability, and subscription ratios. Similarly, 

Zhang et al. (2021) leveraged LSTM-based 

neural networks to analyze social media 

sentiment prior to listing, demonstrating that 

textual data from Twitter and Reddit could 

enhance short-term return prediction accuracy. 

Another research study published in IEEE 

Access by Kumar and Pandey (2022) showcased 

how hybrid ML models combining financial 

ratios and NLP-based sentiment scoring 

improved IPO classification accuracy to over 

85%. In line with this, Narayan and Mishra 

(2020) proposed a deep learning model that uses 

sequential investor data and market news to 

predict post-IPO volatility, suggesting that 

behavioral dynamics are equally important as 

quantitative metrics. Financial institutions and 

fintech companies are also leveraging AI and 

DL algorithms for IPO screening. Reports from 

Deloitte (2021) and Accenture (2022) indicate 

that investment banks are increasingly 

integrating AI-powered systems into IPO 

advisory services, allowing real-time monitoring 

of investor demand, pricing feedback loops, and 

automated document processing. Platforms like 

Crunchbase and MoneyControl have begun 

using AI-driven IPO rating engines that 

combine historical performance, promoter 

credibility, and investor activity. However, 

scholars have also cautioned about the black-

box nature of deep learning models and the 

ethical concerns associated with data privacy 

and transparency in financial forecasting. 

In addition, government agencies and regulatory 

bodies like SEBI and the U.S. SEC have 

contributed white papers and research findings 

that analyze investor protection mechanisms, 

IPO fraud cases, and algorithmic influences on 
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pricing strategies. The SEBI Consultation Paper 

(2021) on IPO pricing emphasized the need for 

transparent disclosures and the inclusion of AI 

tools for fair value discovery. Internationally, 

the World Bank and OECD have recognized the 

growing importance of IPOs in mobilizing 

capital in emerging markets and called for 

digital transformation to ensure equitable 

participation. 

Despite these advancements, there remains a 

significant research gap in the development of 

integrated frameworks that combine structured 

financial data with unstructured sentiment 

signals using ML/DL models. Most existing 

studies either focus solely on numerical 

modeling or on behavioral analysis, rarely 

integrating both domains to form a cohesive 

predictive system. This study aims to bridge that 

gap by developing a hybrid ML/DL-based IPO 

forecasting model that leverages both financial 

fundamentals and investor sentiment, with a 

specific focus on Indian IPO markets post-2016. 

III.DATA ANALYSIS AND 

INTERPRETATION 

The data analysis of over 100 IPOs between 

2017 and 2023 revealed several patterns. First, 

IPOs from the technology and fintech sectors 

showed higher listing gains and 

oversubscription levels compared to traditional 

sectors like manufacturing and real estate. IPOs 

issued during bull markets (e.g., 2021) 

outperformed those issued during periods of 

market correction. A correlation analysis found 

a strong positive relationship between 

subscription levels and listing-day returns (r = 

0.74), especially when driven by Qualified 

Institutional Buyers (QIBs). 

Machine learning models trained on historical 

IPO data achieved prediction accuracies up to 

85% for classification tasks such as “success” vs 

“failure” (measured by positive listing gains). 

The Random Forest classifier outperformed 

others in handling high-dimensional financial 

data, while LSTM was more effective in 

capturing pre-listing sentiment from social 

media, especially in volatile markets. Models 

also identified key predictive variables such as 

issue price, grey market premium, sector 

performance, and promoter background. 

Sentiment analysis showed that retail investor 

mood on platforms like Twitter was a strong 

predictor of short-term listing performance. For 

example, in Zomato's IPO, positive pre-listing 

sentiment was strongly aligned with its 53% 

listing gain. Similar patterns were seen with 

Nykaa and LIC, though LIC's listing 

underperformed due to negative sentiment 

around government involvement and high 

valuation. 

Interpretation of these results suggests that a 

hybrid model combining financial metrics with 

sentiment analytics using ML and DL 

techniques offers superior forecasting than 

traditional models alone. These insights can be 

leveraged by brokers, retail investors, and 

regulatory bodies for better decision-making.  

IV.FINDINGS 

 IPOs with strong brand presence, 

digital-first business models, and 

positive social sentiment tend to 

outperform. 

 Subscription by QIBs is a strong leading 

indicator of IPO success. 

 Machine learning models like Random 

Forest and XGBoost provide high 

accuracy in predicting listing 

performance. 

 Deep learning (especially LSTM) is 

effective in capturing social media 

sentiment trends impacting IPOs. 

 Retail investors often base decisions on 

sentiment rather than fundamentals, 

increasing volatility. 

 Timing of the IPO (market phase) plays 

a crucial role in its performance. 

 Software models reduce investor risk by 

offering data-driven insights into IPO 

viability. 

 A combination of fundamental data and 

unstructured sentiment offers the best 

predictive accuracy. 
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 Algorithmic pricing and AI-based 

valuation tools could reduce 

underpricing and post-listing volatility. 

V.CONCLUSION 

This study concludes that the Initial Public 

Offering landscape is evolving rapidly with the 

integration of data science, machine learning, 

and deep learning. While traditional financial 

models remain useful, they are no longer 

sufficient to capture the complex and sentiment-

driven nature of modern IPOs. The combination 

of structured financial analysis and real-time 

software-based predictive models can 

significantly enhance the decision-making 

process for both issuers and investors. 

The findings suggest that adopting ML/DL-

powered forecasting tools can minimize 

underpricing errors, improve IPO timing, and 

provide more accurate risk assessments. Going 

forward, both regulators and market participants 

must invest in technology-driven IPO valuation 

systems, encourage transparency in pre-listing 

disclosures, and empower investors with AI-

enabled tools for IPO evaluation. In doing so, 

IPO markets can become more efficient, 

accessible, and resilient to volatility. 
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