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Abstract 

The Indian stock market exhibits complex, dynamic behavior influenced by multiple economic, 

technical, and sentiment-driven factors. This research proposes a machine learning-based model to 

forecast the Nifty 50 index by integrating option chain data, technical indicators, and market sentiment 

analysis. The study explores various machine learning algorithms, including regression models, time-

series forecasting techniques, and deep learning approaches such as Long Short-Term Memory (LSTM) 

networks. A hybrid predictive model is developed to enhance accuracy by leveraging the strengths of 

multiple algorithms. The research also incorporates external macroeconomic factors and sentiment 

analysis from social media platforms to improve market movement predictions. The findings contribute 

to more accurate stock market forecasting, enabling traders and investors to make data-driven decisions, 

mitigate risks, and develop robust trading strategies. This study highlights the significance of option 

chain analytics, feature engineering, and hybrid modeling in financial market prediction. 

Keywords: Stock Market Prediction, Machine Learning, Nifty Option Chain, Sentiment Analysis, 

Hybrid Model, Deep Learning 

Introduction 

The Nifty option chain is a valuable resource for traders and investors looking to analyze market 

sentiment, forecast potential movements in the Nifty index, and develop trading strategies.  

The Nifty option chain provides detailed information about options contracts on the Nifty 50 index, 

which is a benchmark index representing the weighted average of 50 of the largest and most liquid stocks 

listed on the National Stock Exchange (NSE) of India.  

Here's an overview of what we can typically find in a Nifty option chain: 

Components of the Nifty Option Chain 

Expiration Date: 

The date on which the options contracts expire. Nifty options are typically available for weekly and 

monthly expirations. 

The Nifty option chain looks like… 

 



International Journal of Research in Humanities & Social Sciences  

[I.F. 5.991] 

   Vol. 14, Sp. Issue 03 Mar.: 2026 

ISSN(P) 2347-5404 ISSN(O)2320 771X 
 

92  International, Peer reviewed, Referred & Indexed Monthly Journal                                                                            www.raijmr.com 
RET Academy for International Journals of Multidisciplinary Research (RAIJMR) 

 

Strike Price: 

The price at which the underlying index can be bought (for call options) or sold (for put options). 

Call Options:  

Open Interest (OI): The total number of outstanding contracts that are currently open. 

Change in Open Interest: Indicates the change in open interest from the previous trading day, which can 

provide insights into market sentiment. 

Volume: The number of contracts traded during the day. 

Implied Volatility (IV): A measure of the market's expectation of the volatility of the Nifty index, derived 

from the prices of options. Higher IV indicates greater expected volatility. 

Last Traded Price (LTP): The price at which the last transaction occurred for the call option. 

Bid Price: The highest price a buyer is willing to pay for a call option. 

Ask Price: The lowest price a seller is willing to accept for a call option. 

Put Options: 

Similar to call options, includes bid price, ask price, LTP, open interest, and volume. 

Analyzing the Nifty Option Chain 

Market Sentiment: Analyzing the put-call ratio and open interest can help estimate market sentiment. 

For example, increasing open interest in puts might indicate bearish sentiment. A ratio of the open 

interest of put options to call options. A high PCR indicates bearish sentiment, while a low PCR indicates 

bullish sentiment. 

Support and Resistance Levels: Strike prices with high open interest may act as psychological support 

or resistance levels for the index. 

Volatility Analysis: Monitoring changes in implied volatility can help assess market expectations 

regarding future movements in the Nifty index. 

Literature Review 

The conclusions of several articles that have been examined and evaluated are summarised in this 

section.  

[1] "OPTION CHAIN ANALYSIS"  by Gaurav Goswami, Jitendra Devra, Kundansingh Mourya. 

This paper explores the use of option chain analysis for predicting stock price movements, using a dataset 

of option chain data and stock prices for several companies. The authors use statistical analysis 

techniques to identify patterns in the data and develop a model for predicting future stock prices.  

[2] "Machine Learning for Options Pricing: Predicting Volatility and Optimizing Strategies" by Nikhil 

Jarunde. This paper provides a detailed analysis of the Machine Learning Techniques in Options Pricing, 

examining the characteristics of option prices with the Classification and Regression with Support 

Vector Machines (SVM). The authors use data from the Chicago Board Options Exchange to explore 

trends in the market and develop insights into the behavior of market participants. Also discuss on 

Shortcomings Of Traditional Models and how Black-Scholes model is useful in Stock market. 

[3] " Stock Price Prediction Using CNN and LSTM Based Deep Learning Models" by Sidra Mehta & 

Jaydip Sen. This paper explores the use of Deep Learning Models for option chain analysis, using a 

dataset of option prices and market data for several stocks. The authors use a variety of machine learning 

techniques like convolution neural networks (CNNs), and three long-and-short-term memory (LSTM) 

network-based predictive models. The authors use CNN model with previous one week’s data as the 

input is found to be the fastest model in terms of its execution speed. 

[4] "A Study on Developing Effective Option Trading Strategy On Nifty Index in National Stock 

Exchange using Data Mining" by Savan K. Patel, Jigna B. Prajapati and Hiral R. Patel. This paper 

explores the use of option chain analysis for developing trading strategies, using a dataset of option 

prices and market data for several stocks. The authors develop several options trading strategies based 

on different indicators and technical analysis techniques, and backtest these strategies using historical 

data. 

[5]. “Neural Networks through Stock Market Data Prediction” by Rohit Verma & Upendra Singh. This 

paper explores the use of Artificial Neural Network approach to predict the stock market indices and 

described an application of Artificial Neural Networks to the task of stock index prediction. The 

prediction is fairly accurate unless there is a huge and sudden variation in an actual data like in the right 
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extreme, where it becomes impossible to exactly predict the changes. Neural Networks are an effective 

tool for the stock market prediction and can be used on the real world datasets like the Nifty dataset. 

[6]. “Automated Stock Price Prediction and Trading Framework for Nifty Intraday Trading” by Aparna 

Anant Bhat & Sowmya Kamath S. This paper explores an automatic trading system for Nifty for 

deciding the buying and selling calls for intra-day trading that combines various methods to improve the 

quality and precision of the prediction. It used the various technical indicators and to train the Neural 

Network that predicts movement for intraday Nifty. The system makes a prediction for every trading 

day with these methods to forecast if next day will be a positive day or negative. 

Research scope 

The scope for design and development of a model to forecast Indian stock market index through machine 

learning algorithms is broad, various machine learning algorithms, evaluation of option chain table, and 

real-world applications. Here's a detailed research scope outlining key areas of focus: 

Historical Data and External Factors: To analyze historical data of the Nifty index to identify patterns 

and correlations with macroeconomic indicators (e.g., GDP, inflation rates). To assess the impact of 

external factors (e.g., political events, market sentiment, and global market) on Nifty index movements. 

Nifty Option Chain: To analyze the current data of the Nifty option table to identify and correlation 

with up/down movement of market. The data can be Open Interest, Change in Open Interest, Volume, 

Implied Volatility, etc. 

Social Media Sentiment: To analysis the sentiment view from various social media site like Telegram, 

Instagram, Facebook, Twitter, etc. 

Technical analysis: It is a method used to evaluate and predict the future price movements of stocks 

and other financial instruments based on historical price data and trading volume. The popular technical 

indicators are: Simple Moving Average (SMA), Exponential Moving Average (EMA), Relative Strength 

Index (RSI), Moving Average Convergence Divergence (MACD), Bollinger Bands, and Volume. 

There is some Candlestick Patterns like doji, hammer, and engulfing patterns that provide insight into 

market sentiment and potential price movements. 

Option Greeks: Option Greeks are important metrics that help traders understand the risks and potential 

rewards of options trading. They are Delta, Gamma, Theta, Vega and Rho. 

Machine Learning Algorithms: Analysis of machine learning algorithms (e.g., regression, time series 

analysis, neural networks) for their effectiveness in predicting short-term and long-term movements of 

the Nifty index. 

Hybrid Model: To develop a hybrid model that combines multiple algorithms for improved prediction 

accuracy.  

Research Objectives: 

Data Exploration and Feature Analysis: Investigate historical Nifty index data along with relevant 

macroeconomic indicators to identify significant patterns and correlations that may influence index 

movements. 

Algorithm Comparison: Evaluate and compare the predictive performance of various machine learning 

algorithms (e.g., linear regression, decision trees, random forests, support vector machines, LSTM 

networks) in forecasting short-term and long-term trends in the Nifty index. 

Sentiment Analysis Integration: Incorporate sentiment analysis from social media and financial news 

to assess how market sentiment impacts Nifty index movements and to enhance model accuracy. 

Development of a Hybrid Model: Design and implement a hybrid machine learning model that 

combines multiple algorithms to leverage their individual strengths for improved prediction accuracy. 

Impact Assessment of External Factors: Analyze the influence of external factors such as geopolitical 

events, economic policies, and global market trends on Nifty index fluctuations, integrating these 

variables into predictive models. 

Model Optimization and Validation: Optimize the selected models through hyperparameter tuning 

and evaluate their performance using various metrics (e.g., RMSE, MAE, accuracy) on unseen data to 

ensure robustness and generalizability. 
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Gap Analysis 

A Gap Analysis is an essential step in identifying the differences between the current state (what’s 

happening now) and the desired future state (what you want to achieve) of a predictive model for the 

prediction of stock market index using Nifty Option Chain data. It helps in pinpointing the areas that 

need improvement, the resources required, and the methodologies to use. 

Here’s a Gap Analysis Framework for predicting the stock market index (e.g., Nifty 50) using Nifty 

Option Chain data. 

Option Chain Data: Basic data cleaning and feature extraction are done manually, with a limited focus 

on option chain-specific features (e.g.,open interest). 

But the Nifty option chain, including some important other parametrs like change in open interest(CIO), 

open interest (OI), implied volatility (IV), and trading volumes. 

Also common indicators like moving averages (SMA, EMA), RSI, MACD, etc., may not always be used 

in conjunction with option chain data. 

Some basic models like regression, Random Forest, and simple time-series models (ARIMA) may be 

used, but more advanced techniques like LSTM or reinforcement learning are not being fully explored. 

Use of Python library(like Pandas, MatPlotlib) for data analysis, but limited use of specialized libraries 

for deep learning. 

Methodology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Trading decisions can be Nifty Up, Down, Flat and Unknown. 

No clear direction means flat and unknown trading decision. 

1. Data Collection: 

By two ways we can access Nifty Option Chain Data 

Online Platforms: Many financial websites and brokerage platforms provide real-time access to the 

Nifty option chain. Websites like the NSE India, Moneycontrol, and TradingView offer this data. 

Trading Software: Many trading platforms also provide tools for analyzing option chains, including 

charts and analytical tools. 
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Nifty Option Chain Data: This includes details of available Nifty options like: Strike Prices (both Call 

and Put options), Open Interest (OI), Implied Volatility (IV), change in OI. 

Technical Indicators: Common technical indicators like EMA, RSI, MACD, which are typically used 

for trend-following strategies. 

Macroeconomic Indicators: These could include interest rates, inflation, GDP growth, etc., which can 

affect market sentiment and the overall stock market. 

Alternative Data: This could include sentiment data from news, social media, or financial reports. 

2. Data Preprocessing & Feature Engineering: 

Data Cleaning: Handling missing values, outliers, and ensuring that the data is consistent. 

Option Chain Features: 

Implied Volatility (IV): Captures market expectations of future volatility and is highly predictive of price 

movement. 

Open Interest (OI): Changes in OI can indicate whether the current trend is likely to continue. 

Put-Call Ratio (PCR): A high PCR could indicate bearish sentiment, while a low PCR might indicate 

bullish sentiment. 

Technical Indicators & Time-Series Features: Features like RSI, Moving Averages, lagged returns, 

rolling averages can capture market momentum and cyclical patterns. 

3. Feature Selection & Engineering: 

Feature Scaling: Scaling numerical features to a common range (e.g., using Min-Max scaling or Z-score 

normalization) ensures better convergence in many machine learning algorithms. 

Principal Component Analysis (PCA): For dimensionality reduction, PCA can be used to identify the 

most important features from a large number of predictors. 

Volatility Features: These can include Historical Volatility and Implied Volatility (IV), both of which 

can have predictive power for stock index movements, especially in options trading. 

Feature Importance: Methods like Recursive Feature Elimination (RFE) or feature importance scores 

from tree-based models (e.g., XGBoost) can help identify which features contribute most to the 

prediction. 

4. Model Training: 

Traditional ML Models: Techniques like Random Forest, XGBoost, or Support Vector Machines (SVM) 

can be used to build predictive models based on the selected features. 

Time-Series Models: Since we are dealing with sequential data, LSTM (Long Short-Term Memory) or 

even traditional models like ARIMA or Facebook Prophet could be used to capture temporal patterns in 

the index movement. 

Reinforcement Learning: If the model is part of an active trading system, reinforcement learning 

algorithms (such as Q-Learning) could be used to optimize buying/selling decisions based on the 

prediction of future price movements. 

5. Model Evaluation: 

Traditional Metrics: Common evaluation metrics such as MSE (Mean Squared Error) or RMSE (Root 

Mean Squared Error) can be used to evaluate the model’s performance. 

Financial Metrics: It’s also important to consider financial metrics, like the Sharpe Ratio, Maximum 

Drawdown, and Profit Factor, which help assess the model's real-world performance in terms of risk-

adjusted returns. 

6. Model Deployment & Monitoring: 

Real-Time Prediction: The model can be deployed to make real-time predictions about the Nifty 50 

index, using fresh option chain data and other relevant features. 

Continuous Retraining: Given the dynamic nature of the stock market, retraining the model periodically 

(e.g., daily, weekly) with fresh data can improve its predictive power. 

Performance Monitoring: Continuous monitoring ensures that the model is performing as expected and 

not deviating from the desired metrics (e.g., accuracy, financial performance). 

7. Trading Decision Support System: 

If used for live trading, the output of the model can feed into a decision support system that provides: 

Buy/Sell Signals: Depending on the predicted movement of the Nifty index. 
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Risk Management: This could include stop-loss or take-profit levels based on predicted volatility and 

market sentiment. 

Expected Contributions and Outcome 

In the context of stock market index prediction using Nifty option chain data, the expected contributions 

and outcomes can vary based on the specific methodology, tools, and data analysis techniques used. 

Below is some of the possible contributions and outcomes: 

1. Expected Contributions: 

Market Sentiment Analysis: Option chain data, especially Open Interest (OI) and Volume, can help 

assess market sentiment. A significant increase in OI at a particular strike price may indicate investor 

conviction about the direction in which the index might move. Tracking such sentiment signals allows 

analysts to predict potential price movements more accurately. 

Support and Resistance Levels: Option strike prices with high open interest (OI) often serve as key 

levels of support or resistance for the Nifty index. If a lot of OI is concentrated at a particular level (e.g., 

18,000 strike price), the index may face resistance or support near that level, depending on whether the 

position is a call or put. 

Volatility Expectations: The implied volatility (IV) from the option chain can be used to predict future 

volatility in the market. Higher IV generally suggests that traders expect significant price movement, 

while lower IV indicates expectations of relatively stable price action. 

Market Direction Indicators (Bullish/Bearish): By analyzing the call-put ratio and the open interest 

distribution, one can gauge whether market participants are more inclined towards a bullish or bearish 

outlook. For instance, a higher OI in call options suggests a bullish sentiment, while higher OI in put 

options might indicate bearish sentiment. 

Change in Open Interest (Chg in OI): A rise in OI along with a price increase may confirm the trend. 

A decline in OI during an uptrend might indicate that the trend is losing strength. 

Volume Analysis: High trading volumes on specific strikes can offer insights into the market's active 

positions and upcoming potential movements. 

Time Decay and Option Greeks: Analyzing option prices and their Greeks (Delta, Gamma, Theta, 

Vega) alongside the Nifty index can provide deeper insights into short-term market movements and price 

action, allowing for more accurate predictions. 

2. Expected Outcomes: 

Improved Prediction Accuracy: By integrating Nifty option chain data with traditional technical 

analysis or machine learning models, the accuracy of predicting Nifty index price movement can 

improve. Option chain data adds another layer of market intelligence, supplementing price and volume-

based data. 

Enhanced Risk Management: Investors and traders can use insights from the option chain to better 

manage risk. For example, understanding where significant OI exists can help set stop-loss levels or 

target zones that align with market expectations. 

Early Detection of Market Reversals: Shifts in the option chain data, such as a sudden increase in OI 

or changes in the Put-Call ratio, may provide early warning signs of a potential trend reversal, enabling 

more timely adjustments to trading strategies. 

Market Timing: One of the key outcomes is improved timing of entry and exit points. By observing 

real-time changes in OI and volume, a trader can better gauge the short-term momentum of the Nifty 

index, allowing for more precise entry/exit decisions. 

Option-Based Trading Strategies: Using the predictions derived from the option chain, traders may 

develop strategies like straddles, strangles, or spreads. These strategies are designed to profit from 

expected volatility or price movement in the Nifty index, based on the insights derived from the option 

chain. 

Potential Profit from Hedging: Investors can use Nifty options to hedge their portfolios. For instance, 

if option chain data indicates that the market is likely to face a significant pullback, traders can use put 

options as protection. 
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3. Limitations and Challenges: 

Data Interpretation Complexity: The interpretation of option chain data requires expertise and an 

understanding of market dynamics. It's not always straightforward, and misinterpretation can lead to 

incorrect predictions. 

False Signals: While option chain data provides valuable insights, it can sometimes generate false 

signals. For example, a spike in open interest might not necessarily lead to a significant price move if 

the broader market conditions do not support such a move. 

External Factors: External events such as global economic factors, geopolitical developments, or 

central bank policy announcements can disrupt the patterns seen in option chain data, making prediction 

more challenging. 
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