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Abstract : 

The rapid growth of retail participation in derivatives markets has reshaped financial 

market dynamics worldwide. Although derivatives like options and futures were initially 

created as risk management tools, retail investors are increasingly using them for speculative 

purposes, often leading to significant losses. Recent regulatory findings reveal that a large 

portion of retail participants experience losses in leveraged derivative contracts. 

Simultaneously, Artificial Intelligence (AI) technologies—such as robo-advisors, algorithmic 

risk tools, volatility forecasting models, and automated hedging systems—have emerged as 

transformative elements in retail trading platforms. This study investigates derivatives as 

hedging instruments for retail investors and assesses the role of AI in enhancing risk 

mitigation, behavioral discipline, and portfolio stability. Utilizing a secondary research 

methodology that draws on academic literature, regulatory reports, and industry data, this 

paper explores how AI can either bolster structured hedging practices or heighten risk 

through automation and overconfidence.  

Keywords : Derivatives, Hedging, Retail Investors, Artificial Intelligence, Risk 

Management, Options, Futures, Algorithmic Trading 

----------------------------------------------------------------------------------------------------------------

Introduction : 

Financial derivatives are contractual instruments whose value derives from underlying 

assets such as equities, commodities, currencies, or indices. Historically, derivatives were 

primarily used by institutions for hedging and risk transfer. However, the democratization of 

trading platforms and reduced entry barriers have led to increased retail participation in 

leveraged derivative instruments. 

Retail misuse of derivatives primarily arises from: 

● Misinterpretation of leverage 

● Absence of risk modeling 

● Behavioral overconfidence 

● Short-term speculative trading 
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Artificial Intelligence introduces advanced computational capabilities that may restore 

derivatives to their intended hedging function by automating risk calculations, forecasting 

volatility, and optimizing hedge ratios. 

The rapid expansion of financial technology has fundamentally altered the 

accessibility and complexity of derivatives markets. In earlier decades, participation in 

derivatives trading was largely confined to institutional investors, hedge funds, and 

corporations seeking to manage exposure to commodity prices, foreign exchange volatility, 

or equity market fluctuations. However, digital brokerage platforms, reduced transaction 

costs, mobile trading applications, and real-time market data availability have democratized 

access to sophisticated financial instruments. Retail investors now actively participate in 

futures and options markets with unprecedented frequency. 

Derivatives, in their theoretical and practical design, offer robust hedging capabilities. 

Protective puts can limit downside exposure in equity portfolios, futures contracts can 

stabilize commodity procurement costs, and collar strategies can create predefined risk-return 

boundaries. When implemented with discipline and risk calibration, derivatives significantly 

enhance portfolio resilience. However, the complexity of strike price selection, volatility 

estimation, hedge ratio calculation, and dynamic position adjustment presents operational 

challenges for non-professional investors. 

Artificial Intelligence (AI) has emerged as a transformative solution to this 

complexity gap. AI-driven systems are capable of processing large volumes of historical and 

real-time data, identifying volatility regimes, forecasting risk probabilities, and 

recommending optimal hedge structures. Machine learning algorithms can evaluate 

correlations across asset classes, assess beta sensitivity, and adjust hedge positions 

dynamically in response to market movements. Reinforcement learning models are 

increasingly used to optimize dynamic hedging strategies by minimizing portfolio variance 

over time. 

The integration of AI into retail trading platforms has introduced features such as 

automated stop-loss mechanisms, risk scoring dashboards, real-time Greeks monitoring, and 

scenario simulation tools. These innovations potentially shift derivatives usage from 

speculative impulsivity toward structured risk management. Retail investors are now able to 

access tools previously available only to institutional desks, including Monte Carlo 

simulations, stress-testing frameworks, and volatility surface analytics. 

However, while AI offers enhanced analytical precision, it also introduces new 

dimensions of systemic and behavioral risk. Algorithmic opacity, data bias, model 

overfitting, and automated herd behavior may amplify market volatility if not governed 

appropriately. Retail investors may develop excessive reliance on algorithmic 

recommendations without understanding underlying assumptions. Thus, AI can either restore 

derivatives to their intended hedging function or inadvertently intensify speculative behavior 

under the illusion of computational authority. 
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In this context, the present study aims to analyze derivatives as structured hedging 

devices for retail investors and critically evaluate the role of Artificial Intelligence in 

enhancing risk management efficiency. The research seeks to address whether AI-driven 

tools genuinely improve risk-adjusted outcomes or merely accelerate leveraged exposure 

under automated systems. By synthesizing theoretical frameworks, behavioral insights, 

regulatory perspectives, and AI risk modeling literature, the study contributes to the emerging 

discourse on responsible technology integration in retail financial markets. 

Literature review : 

Derivatives as Hedging Instruments : 

Hull (2018) explains that derivatives are structured financial contracts designed 

primarily for risk transfer and hedging rather than speculation. Futures contracts enable price 

locking, while options provide asymmetric payoff structures that limit downside exposure. 

The Black–Scholes (1973) option pricing framework formalized the theoretical valuation of 

options and introduced dynamic hedging strategies based on delta neutrality. 

  Black and Scholes (1973) demonstrated that continuous rebalancing of portfolios 

could replicate option payoffs, laying the foundation for modern hedging theory. Merton 

(1973) extended this framework by incorporating stochastic interest rates and continuous-

time portfolio adjustments. 

These studies confirm that derivatives are inherently risk-management tools when 

applied systematically. 

Retail Investor Behavior in Derivatives Markets : 

Barber and Odean (2000) found that individual investors who trade frequently 

significantly underperform the market due to overconfidence and excessive risk-taking. Their 

research showed that retail investors often misjudge risk-return trade-offs in leveraged 

instruments. 

Kumar (2009) observed that retail investors ehibit gambling-like behavior in high-

volatility securities and derivative instruments. The study suggested that speculative 

preference increases with lottery-type payoffs, common in out-of-the-money options. 

Han and Kumar (2013) further established that retail investors disproportionately 

favor short-term options, leading to systematic wealth erosion. 

Recent regulatory studies (SEBI, 2024) indicate that a large proportion of retail 

derivatives traders incur losses over multi-year periods, reinforcing concerns about 

speculative misuse rather than hedging application. 

Artificial Intelligence in Financial Risk Management : 

Bertsimas and Lo (1998) introduced adaptive control strategies in portfolio 

optimization, marking early applications of algorithmic learning in finance. With the 
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advancement of machine learning, AI models now forecast volatility, correlations, and 

dynamic hedge adjustments. 

Dixon, Halperin, and Bilokon (2020) explored deep learning applications in 

quantitative finance, showing that neural networks can improve volatility forecasting and 

risk-adjusted returns compared to traditional econometric models. 

Cohen, Hazan, and Koren (2021) demonstrated that reinforcement learning algorithms 

outperform static delta hedging strategies under non-linear market conditions. 

IOSCO (2023) highlighted that AI-driven advisory tools enhance risk analytics but 

pose challenges related to transparency, explainability, and algorithmic accountability. 

AI-Based Dynamic Hedging Models : 

Buehler et al. (2019) introduced “Deep Hedging,” a reinforcement learning 

framework that optimizes hedge rebalancing under transaction costs and market frictions. The 

study concluded that AI-based hedging significantly reduces replication error compared to 

traditional delta-hedging models. 

Horvath et al. (2021) found that machine learning volatility forecasts improve hedge 

timing and reduce drawdowns during high-volatility regimes. 

These findings suggest that AI enhances hedging efficiency when integrated with 

robust governance. 

Literature Review Summary Table: 

Table 1: Summary of Key Literature on Derivatives and AI in Risk Management 

Author(s) & 

Year 

Research Paper Key Contribution Relevance to 

Present Study 

Black & 

Scholes (1973) 

The Pricing of Options 

and Corporate Liabilities 

Introduced option pricing 

and dynamic hedging 

Theoretical 

foundation of 

hedging 

Merton (1973) Theory of Rational 

Option Pricing 

Continuous-time hedging 

framework 

Formalized hedge 

replication 

Hull (2018) Options, Futures and 

Other Derivatives 

Comprehensive hedging 

strategies 

Conceptual base 

Barber & 

Odean (2000) 

Trading Is Hazardous to 

Your Wealth 

Retail overtrading leads to 

losses 

Behavioral risk 

evidence 

Kumar (2009) Who Gambles in the 

Stock Market? 

Lottery-like preference in 

retail trading 

Explains speculative 

derivatives use 
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Han & Kumar 

(2013) 

Retail Investor 

Preference for Options 

Short-term option bias Retail derivatives 

misuse 

Bertsimas & 

Lo (1998) 

Optimal Control of 

Execution 

Adaptive algorithmic 

strategies 

AI foundations 

Buehler et al. 

(2019) 

Deep Hedging Reinforcement learning for 

hedging 

AI-enhanced hedge 

optimization 

Dixon et al. 

(2020) 

Machine Learning in 

Finance 

Neural networks in risk 

forecasting 

AI volatility models 

IOSCO (2023) AI in Capital Markets 

Report 

Governance & regulatory 

risks 

Policy implications 

1. Derivatives and Risk Transfer Theory : 

Derivatives function as risk redistribution mechanisms rather than risk elimination 

tools. 

Table 1: Core Hedging Instruments and Risk Characteristics 

Instrument Risk Protected Cost Component Risk Limitation 

Futures Price volatility Margin requirement Symmetric exposure 

Protective Put Downside risk Premium paid Loss capped 

Covered Call Opportunity risk Upside limitation Income generation 

Collar Volatility risk Reduced premium Upside & downside band 

 

2. Behavioral Bias in Retail Derivatives Trading : 

Table 2: Behavioral Biases Affecting Retail Hedging Decisions 

Bias Impact on Hedging 

Overconfidence Over-leveraged positions 

Loss Aversion Delayed hedge initiation 

Recency Bias Reactive hedging 

Anchoring Incorrect strike selection 

Herd Behavior Speculative clustering 
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3. Artificial Intelligence in Financial Risk Management : 

AI systems in derivatives trading include: 

● Machine learning volatility models 

● Reinforcement learning hedge optimization 

● Real-time Greeks exposure calculators 

● Predictive margin risk engines 

Research methodology : 

The study follows a secondary research methodology, consistent with the structure 

in the reference sample . 

Data sources include : 

● Academic journals 

● Regulatory publications 

● Brokerage analytics 

● AI research studies 

● Industry risk reports 

Table 3: Secondary Data Sources 

Source Type Data Collected Key Contribution Application in Study 

Academic Journals Hedging models Theoretical foundation Risk transfer theory 

Regulatory Reports Retail loss statistics Problem validation Justification 

AI Research Papers ML hedge models Efficiency improvement AI analysis 

Industry Data Portfolio analytics Real-world evidence Empirical illustration 

Derivatives as structured hedging devices : 

1. Protective Put Strategy Analysis : 

Table 4: Protective Put Payoff Outcomes 

Market Movement Equity Position Put Option Gain Net Portfolio Outcome 

Strong Rise +15% -Premium Positive 

Moderate Fall -8% Partial Gain Controlled Loss 

Severe Crash -30% Significant Gain Loss Limited 
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2. Covered Call Strategy Evaluation : 

Table 5: Covered Call Risk-Reward Profile 

Scenario Stock Return Call Premium Total Return 

Bearish -10% +3% -7% 

Neutral 0% +3% +3% 

Mild Bullish +8% +3% +11% 

Strong Bullish +20% +3% Capped 

3. Futures Hedge Ratio Framework : 

Table 6: Hedge Ratio Determination 

Variable Formula Interpretation 

Portfolio Value PV Total exposure 

Futures Value FV Contract value 

Hedge Ratio PV ÷ FV Contracts required 

Beta Adjusted Hedge β × PV ÷ FV Market sensitivity hedge 

AI systems dynamically update these ratios using volatility clustering models. 

AI-assisted hedging framework : 

1. Volatility Forecasting Models : 

Table 7: Traditional vs AI Volatility Estimation 

Method Data Input Accuracy Adaptability 

Historical 

Volatility 

Past returns Moderate Static 

GARCH Model Time-series Improved Semi-dynamic 

ML Forecasting Multi-factor High Adaptive 

Deep Learning High-frequency Very High Dynamic 

 

2 Portfolio Risk Optimization : 



RESEARCH HUB 
International Peer-Reviewed Multidisciplinary E-Journal 

Website : www.researchhub.org.in/research-hub                  !!                  Email : researchhubjournal@gmail.com 

Published In Collaboration With 
                                                                          Nabira Mahavidyalay, Katol                                                                                                        

                           INTERNATIONAL CONFERENCE ON ARTIFICIAL INTELLIGENCE & THE FUTURE OF SOCIETY  Page-633 

Volume-7 (2026) 
Special Issue-2 (March) 

ISSN 

2582-9173 

 

Table 8: Risk Reduction Comparison (Illustrative Data) 

Scenario Expected Return Volatility Max Drawdown 

Unhedged Portfolio 12% 28% -35% 

Static Hedge 9% 18% -20% 

AI Dynamic Hedge 10% 14% -12% 

3. AI Risk Alert Systems : 

Table 9: AI Risk Monitoring Features 

Feature Function Retail Benefit 

Margin Alert Predict liquidation risk Capital protection 

Greeks Monitor Exposure summary Position adjustment 

Correlation Analysis Diversification check Reduced systemic risk 

Scenario Simulation Stress testing Preventive hedging 

Comparative Analysis : 

Table 10: Traditional Retail Hedging vs AI-Assisted Hedging 

Parameter Traditional Retail AI-Assisted 

Hedge Timing Delayed Predictive 

Strike Selection Emotional Data-driven 

Risk Awareness Low High 

Portfolio Monitoring Manual Real-time 

Volatility 

Adaptation 

Slow Immediate 

Systemic and regulatory implications : 
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Table 11: AI Governance Risks 

Risk Type Description Regulatory Concern 

Black Box Algorithms Non-transparent decisions Accountability 

Data Bias Skewed training data Fairness 

Over-automation Reduced human oversight Moral hazard 

Herd Amplification Algorithm clustering Market instability 

Impact on retail investor outcomes : 

Table 12: Behavioral Transformation via AI 

Behavioral Factor Without AI With AI 

Overtrading High Reduced 

Risk Discipline Weak Structured 

Stop Loss Usage Inconsistent Automated 

Portfolio Diversification Limited Optimized 

Conclusion and recommendations : 

The study confirms that derivatives remain powerful hedging devices when structured 

appropriately. However, retail misuse has distorted their function into speculative 

instruments. 

Artificial Intelligence significantly enhances hedging precision through : 

● Real-time volatility modeling 

● Automated hedge adjustments 

● Risk exposure monitoring 

● Predictive scenario simulation 

Nonetheless, AI must operate within regulatory oversight frameworks to ensure 

transparency and prevent systemic amplification. 

Recommendations : 

1. Mandatory AI-based risk simulation before derivative execution. 

2. Integration of automated hedge ratio calculators on retail platforms. 

3. Regulatory disclosure requirements for AI advisory tools. 

4. Investor education modules on structured hedging strategies. 

5. Continuous AI audit and compliance monitoring. 

 



RESEARCH HUB 
International Peer-Reviewed Multidisciplinary E-Journal 

Website : www.researchhub.org.in/research-hub                  !!                  Email : researchhubjournal@gmail.com 

Published In Collaboration With 
                                                                          Nabira Mahavidyalay, Katol                                                                                                        

                           INTERNATIONAL CONFERENCE ON ARTIFICIAL INTELLIGENCE & THE FUTURE OF SOCIETY  Page-635 

Volume-7 (2026) 
Special Issue-2 (March) 

ISSN 

2582-9173 

 

References : 

• Black, F., & Scholes, M. (1973). The pricing of options and corporate liabilities. 

Journal of Political Economy, 81(3), 637–654. 

• Merton, R. C. (1973). Theory of rational option pricing. Bell Journal of Economics, 

4(1), 141–183. 

• Hull, J. C. (2018). Options, Futures, and Other Derivatives. Pearson. 

• Barber, B. M., & Odean, T. (2000). Trading is hazardous to your wealth. Journal of 

Finance, 55(2), 773–806. 

• Kumar, A. (2009). Who gambles in the stock market? Journal of Finance, 64(4), 

1889–1933. 

• Han, B., & Kumar, A. (2013). Retail investor preference for lottery-like stocks and 

options. Journal of Financial and Quantitative Analysis, 48(5), 1299–1329. 

• Buehler, H., Gonon, L., Teichmann, J., & Wood, B. (2019). Deep hedging. 

Quantitative Finance, 19(8), 1271–1291. 

• Dixon, M., Halperin, I., & Bilokon, P. (2020). Machine Learning in Finance. 

Springer. 

• IOSCO (2023). Artificial Intelligence in Capital Markets Report. 

• Bertsimas, D., & Lo, A. W. (1998). Optimal control of execution costs. Journal of 

Financial Markets, 1(1), 1–50. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


