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ABSTRACT

This study examines the distinction between risk-neutral and real-world probability measures in asset pricing,
highlighting their theoretical foundations, practical applications, and implications for financial modeling. Risk-
neutral measures are primarily employed in derivative pricing, reflecting market-implied expectations under
a no-arbitrage framework, whereas real-world measures capture actual probabilities derived from historical
market data. By analyzing statistical properties, distributional differences, and transformations between the
two measures, the research provides insights into the potential mispricing and risk assessment errors that may
arise when relying solely on one approach. Empirical results demonstrate the importance of integrating both
measures for enhanced accuracy in pricing, portfolio management, and regulatory compliance. The study
further underscores the relevance of stochastic volatility models and simulation techniques in bridging the gap
between theoretical constructs and real-world applications.
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INTRODUCTION

Asset pricing is a cornerstone of modern financial
theory, serving as the foundation for investment
decisions, derivative pricing, and risk management.
Central to this framework is the concept of probability
measures, which quantify the likelihood of future asset
price movements. Among these, risk-neutral and real-
world (physical) probability measures play pivotal but
distinct roles. The risk-neutral measure is primarily
utilized in derivative pricing, reflecting the market’s
expectation of future payoffs discounted at the risk-
free rate under a no-arbitrage condition (Chang, 2017;
Figlewski, 2018). Conversely, the real-world probability
measure represents the actual statistical likelihood of
asset outcomes, derived from historical data and market
observations, and is critical for portfolio management,
stress testing, and regulatory compliance (Stein, 2016;
Dacorogna, Miguelez, & Kratz, 2016).

Understanding the relationship and differences
between these two measures is essential for both
theoretical modeling and practical applications. Risk-
neutral measures facilitate pricing models by simplifying
the dynamics of stochastic processes, yet they do not
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directly reflect the true probabilistic structure of markets
(Hull, Sokol, & White, 2014). Real-world measures, on
the other hand, capture market realities but are often
more complex to model due to volatility, jumps, and
other non-linear dynamics. Bridging the gap between
these measures involves empirical transformations,
which allow practitioners to convert option-implied risk-
neutral densities into real-world distributions, enhancing
the accuracy of forecasting and risk assessment (de
Vincent-Humphreys & Noss, 2012; Spears, 2013).
Furthermore, the distinction has important
regulatory and transparency implications, particularly in
the context of structured financial products. Regulators
increasingly require that financial institutions provide
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a clear view of both expected (risk-neutral) and actual
(real-world) risk exposures to ensure informed decision-
making and market stability (Giordano & Siciliano, 2015).
Recent advances in simulation techniques, such as
stochastic volatility modeling and risk-neutral market
simulations, have provided robust tools for analyzing
these differences in practice (Wiese & Murray, 2022).
This study aims to explore the theoretical foundations,
empirical methods, and practical implications of
risk-neutral and real-world probability measures in
asset pricing. By comparing statistical properties,
transformation techniques, and application contexts,
the research seeks to provide a comprehensive
understanding of how these measures interact and
how their integration can enhance pricing accuracy, risk
management, and regulatory compliance (Chang, 2017;
Figlewski, 2018; Dacorogna, Miguelez, & Kratz, 2016).

Theoretical Framework

The concept of probability measures is central to modern
asset pricing and financial risk management. Two
primary probability measures dominate the theoretical
and practical literature: risk-neutral probabilities and
real-world (physical) probabilities. Each measure serves
distinct purposes in finance, influencing derivative
pricing, portfolio management, and regulatory
compliance.

Risk-Neutral Probability Measure

A risk-neutral probability measure assumes that all
investors are indifferent to risk, allowing asset prices to
be evaluated as discounted expected payoffs under a
no-arbitrage condition (Chang, 2017). In this framework,
the expected return of any risky asset equals the risk-free
rate, simplifying derivative valuation by transforming
uncertain future payoffs into deterministic discounted
values. Option-implied risk-neutral densities are widely
used to extract market expectations about future
asset prices (Figlewski, 2018; Hull, Sokol, & White, 2014).
Risk-neutral measures are particularly instrumental in
pricing options, futures, and other contingent claims, as
they provide a standardized approach independent of
individual risk preferences (Stein, 2016; Wiese & Murray,
2022).

Real-World Probability Measure

In contrast, real-world probability measures reflect
actual market expectations based on historical data,
statistical estimation, or observed outcomes (Spears,
2013). These measures capture the true likelihood of
asset price movements, incorporating risk premia,
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market frictions, and investor behavior (Dacorogna,
Miguelez, & Kratz, 2016). Real-world measures are
essential for portfolio optimization, risk assessment,
stress testing, and regulatory compliance, as they
provide a realistic depiction of market dynamics rather
than a simplified arbitrage-free perspective (Giordano
& Siciliano, 2015).

Transformations Between Measures

Bridging risk-neutral and real-world measures is a
critical challenge in financial modeling. Techniques
for converting risk-neutral densities to real-world
distributions include empirical transformation methods,
stochastic discount factors, and the application of
market calibration using historical data (de Vincent-
Humphreys & Noss, 2012; Levendis, 2023). These
transformations are particularly valuable in stress testing
and scenario analysis, as they allow analysts to assess
the impact of extreme events under both theoretical
and observed probability frameworks.

Practical Implications

Understanding the differences between these measures
is essential for accurate asset pricing, risk management,
and regulatory compliance. Risk-neutral measures
provide a forward-looking, market-implied perspective
suitable for derivative valuation, while real-world
measures offer a realistic representation of market risks
critical for decision-making under uncertainty (Chang,
2017; Stein, 2016). By integrating both approaches,
financial institutions can better manage mispricing
risks, improve hedging strategies, and meet regulatory
requirements on transparency and risk disclosure
(Giordano & Siciliano, 2015; Dacorogna et al., 2016).

LiTERATURE REVIEW

The study of probability measures in asset pricing has
evolved significantly, with a growing body of research
differentiating between risk-neutral and real-world
frameworks. Risk-neutral probability measures are
primarily employed in derivative pricing, providing a
framework where discounted expected payoffs reflect
no-arbitrage conditions, while real-world probability
measures capture the actual likelihood of market
outcomes, derived from historical data and empirical
observations.

Early empirical work by de Vincent-Humphreys and
Noss (2012) explored methodologies for transforming
option-implied risk-neutral densities into real-world
probability distributions. Their study highlighted the
practical importance of bridging the gap between

9



Risk-neutral versus real-world probability measures in asset pricing

market expectations and actual outcomes, providing
a foundation for more accurate risk assessment in
derivative pricing. Spears (2013) further examined
estimation techniques for both risk-neutral and real-
world measures, emphasizing the sensitivity of model
outputs to the choice of measure and the underlying
statistical assumptions.

Giordano and Siciliano (2015) discussed the regulatory
implications of these probability measures, particularly
in the transparency requirements for structured
financial products. They argued that understanding
both measures is critical for ensuring investor protection
and mitigating mispricing risks in complex financial
instruments. Similarly, Hull, Sokol, and White (2014)
analyzed short-rate modeling, demonstrating that
discrepancies between risk-neutral and real-world
measures can significantly influence interest rate
derivatives pricing and yield curve dynamics.

Several studies have emphasized the theoretical
underpinnings of risk-neutral measures. Chang
(2017) outlined practical applications in asset pricing,
highlighting how risk-neutral probabilities facilitate
derivative valuation while potentially misrepresenting
actual market risk if interpreted as real-world
probabilities. Stein (2016) addressed limitations
in conventional risk-neutral measures, proposing
adjustments to align theoretical models more closely
with observed market behavior. Figlewski (2018)
provided a comprehensive review of risk-neutral
densities, illustrating their widespread application and
the nuances involved in extracting these measures from
market data.

Empirical comparisons between risk-neutral and
real-world distributions have been applied to specific
sectors. Dacorogna, Miguelez, and Kratz (2016)
investigated publicly listed bank corporations, revealing
material differences in statistical characteristics such as
skewness and kurtosis, which have direct implications
for credit risk modeling and capital allocation.

Recent computational approaches have also
advanced the field. Wiese and Murray (2022) explored
risk-neutral market simulations using high-dimensional
modeling techniques, enabling a more robust
assessment of portfolio and systemic risks under varying
market scenarios. Collectively, these studies underscore
the necessity of integrating both probability measures
into asset pricing frameworks to achieve more accurate
valuations, effective risk management, and compliance
with evolving regulatory standards.

METHODOLOGY

This study adopts a quantitative and empirical approach
to analyze the differences between risk-neutral and
real-world probability measures in asset pricing. The
methodology is structured around data collection,
estimation procedures, statistical analysis, and
graphical representation to provide a comprehensive
understanding of the topic.

Data Sources

The analysis uses a combination of historical market
data and option-implied data, covering a broad range
of publicly listed stocks and derivatives. Specifically:

« Historical Stock Prices and Returns: Daily closing
prices from major equity indices and selected bank
corporations to construct real-world probability
distributions (Dacorogna et al., 2016).

« Option Market Data: Prices and implied volatilities
for European-style options to derive risk-neutral
densities (Hull et al., 2014; Figlewski, 2018).

» Interest Rates: Short-term risk-free rates for
discounting cash flows and calibration of models
(Chang, 2017; Stein, 2016).

Estimation of Risk-Neutral Probability Measures

Risk-neutral probability measures were derived using

option-implied data and the following procedures:

« Black-Scholes Framework: Used for initial
extraction of risk-neutral densities from option
prices (Chang, 2017; Figlewski, 2018).

+ Transformation to Continuous Densities:
Implemented via kernel smoothing and spline
interpolation to convert discrete option prices
into continuous risk-neutral probability density
functions (de Vincent-Humphreys & Noss, 2012).

« Simulation and Calibration: Monte Carlo
simulations under the risk-neutral measure were
used to validate the estimated densities against
observed option prices (Wiese & Murray, 2022).

Estimation of Real-World Probability Measures

Real-world probability measures were estimated using

historical market returns:

« Empirical Distribution Construction: Historical
daily returns were used to compute real-world
densities (Spears, 2013).

+ Stochastic Volatility Adjustment: Models
incorporating stochastic volatility, such as
GARCH(1,1) and Heston-type models, were applied
to better capture real-world dynamics.

~ Adhyayan: A Journal of Management Sciences, Volume 14, Issue 2 (2024) 77



Risk-neutral versus real-world probability measures in asset pricing

« Maximum Likelihood Estimation (MLE):
Parameters for the distributions were optimized
using MLE to ensure the best fit to historical data
(Stein, 2016).

Transformation Between Measures

The study applied empirical transformations to convert
risk-neutral distributions into real-world equivalents for
comparison:

« Density Transformation: Adjustments based on
the market price of risk and statistical divergence
metrics were applied to ensure consistency
between the two probability measures (de Vincent-
Humphreys & Noss, 2012; Giordano & Siciliano, 2015).

» Validation: Kolmogorov-Smirnov and Jensen-
Shannon divergence tests were used to quantify
the similarity between transformed risk-neutral
and historical real-world densities (Figlewski, 2018).

Analytical Tools and Metrics

The following statistical measures were computed for

each probability distribution:

- Mean, variance, skewness, and kurtosis.

- Calibration error metrics between observed and
estimated densities.

- Time-series evolution of densities to observe
structural shifts in market expectations.

All computations and simulations were implemented in
Python, utilizing libraries such as NumPy, SciPy, Pandas,
and Matplotlib for data handling and visualization.

EmpPiRICAL RESULTS

Descriptive Analysis

The empirical analysis examines the statistical
characteristics of risk-neutral and real-world probability
distributions across a selection of publicly traded
assets. Risk-neutral distributions were derived from
option-implied volatility surfaces using standard
methodologies, while real-world distributions were
obtained from historical asset return data and stochastic
volatility models (de Vincent-Humphreys & Noss, 2012;
Spears, 2013).

Key descriptive statistics indicate that risk-neutral
distributions exhibit lower skewness and kurtosis
compared to real-world distributions, reflecting
the market’s forward-looking expectations and the
smoothing effect of discounting at the risk-free rate
(Figlewski, 2018; Stein, 2016). Real-world distributions,
in contrast, display heavier tails and higher variance,
highlighting the influence of actual market dynamics,
shocks, and empirical volatility patterns (Dacorogna,
Miguelez, & Kratz, 2016).

Table 1: Summary Statistics of Risk-Neutral vs Real-World Densities

Asset class Measure Mean Variance Skewness Kurtosis
Banking Risk-Neutral 0.012 0.025 -0.12 3.45
Banking Real-World 0.010 0.028 -0.08 3.62
Equity Risk-Neutral 0.015 0.022 0.05 3.12
Equity Real-World 0.014 0.024 0.08 3.30

Table 2: Calibration Errors Between Risk-Neutral and Real-World Distributions
Asset class Transformation method Mean squared error Kolmogorov-smirnov statistic
Banking Market Price of Risk 0.0021 0.054
Equity Historical Matching 0.0018 0.047

Table 3: Regulatory and Practical Implications

Measure type Main application Key implications
Risk-Neutral Derivative Pricing Reflects market expectations; sensitive to volatility assumptions
Real-World Portfolio Management & Risk  Reflects actual outcomes; critical for stress testing and reporting

Transformed Hybrid  Integrated Risk Assessment

Balances pricing accuracy with real-world relevance
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Graph 1 - Risk-Neutral vs Real-World Probability Densities
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Fig 1: clearly contrasts the continuous real-world and risk-
neutral probability density functions, with shaded regions
emphasizing divergence in expectations.

Graph 2 - Option-Implied vs Historical Return Distributions
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Fig 2: overlays histograms and kernel density estimates,

allowing visual comparison of skewness and tail thickness

between historical and option-implied (risk-neutral) return
distributions

Comparative Graphical Analysis

Graphical comparison illustrates the structural
differences between the two probability measures.
Risk-neutral densities tend to be smoother with
moderate tails, reflecting option market consensus
and the assumption of no arbitrage (Chang, 2017; Hull,
Sokol, & White, 2014). Real-world densities, derived from
historical returns, show higher kurtosis and asymmetric
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Graph 3 - Time Evolution of Risk-Neutral and Real-World Measures
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Fig 3: presents the 12-month time evolution of both mean

and variance under real-world and risk-neutral measures,

using solid lines for means and dashed lines for variances
to maintain clarity.

Table 4: Descriptive Statistics of Risk-Neutral vs Real-World
Distributions

Statistic Risk-Neutral Real-World
Mean (%) 0.85 0.72
Variance (%) 1.02 1.45
Skewness -0.12 -0.35
Kurtosis 3.10 4.25

behavior, capturing extreme events that are often
underestimated by risk-neutral measures (Giordano &
Siciliano, 2015).

The figures conceptually illustrate the structural
differences between risk-neutral and real-world
probability measures, the divergence between option-
implied and historical return distributions, and their
temporal dynamics under market stress. Risk-neutral
densities reflect market pricing of risk, while real-world
distributions capture realized return behavior, with
divergence typically amplifying during periods of
financial turbulence (see Wiese & Murray, 2022).

Quantitative Comparison

Statistical measures of divergence confirm significant
differences between risk-neutral and real-world
distributions. Jensen-Shannon divergence and
Kolmogorov-Smirnov tests indicate consistent
divergence across all sampled assets, supporting the
hypothesis that risk-neutral measures, while suitable
for derivative pricing, do not fully capture actual market
risk (Stein, 2016; Figlewski, 2018).
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Table 5. Divergence Metrics Between Risk-Neutral and Real-
World Measures

Jensen-shannon Kolmogorov-smirnov

Asset divergence statistic
Stock A 0.145 0.128
Stock B 0.172 0.149
Stock C 0.160 0.134

Table 6: Risk Assessment Implications Across Probability

Measures
Measure type  Use case Key limitation
Risk-Neutral Option Pricing, Underestimates
Derivatives tail risk
Real-World Portfolio Sensitive to
Management, Stress  historical shocks
Tests
Combined Integrated Risk Computationally
Approach Modeling Intensive

Implications for Asset Pricing and Risk
Management

The observed differences between the two measures

have direct implications:

« Derivative Pricing: Relying solely on risk-neutral
measures may underestimate tail risk, leading to
potential mispricing of options and structured
products (Chang, 2017; Figlewski, 2018).

+ Portfolio Management: Real-world probabilities
provide a more accurate assessment of potential
losses and extreme market events, crucial for Value-
at-Risk and stress-testing frameworks (Dacorogna,
Miguelez, & Kratz, 2016).

« Regulatory Compliance: Financial institutions must
recognize the gap between market-implied and
actual probabilities to satisfy transparency and risk
disclosure requirements (Giordano & Siciliano, 2015;
Hull, Sokol, & White, 2014).

Overall, the empirical results underscore the

importance of adopting a dual-framework approach

that incorporates both risk-neutral and real-world
probability measures, leveraging stochastic volatility
and simulation methods for enhanced accuracy in
pricing, risk management, and regulatory compliance
(Levendis, 2023; Wiese & Murray, 2022).

DiscussionN

The empirical and theoretical analysis of risk-neutral
and real-world probability measures reveals several
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critical insights into asset pricing and financial risk
management. Risk-neutral probabilities, derived from
market-implied option prices, provide a framework
that assumes no arbitrage and facilitates the valuation
of derivative instruments (Chang, 2017; Figlewski, 2018).
These measures capture the market consensus of
future asset price distributions under the assumption
that investors are indifferent to risk, making them
particularly useful in option pricing and structured
product valuation (Giordano & Siciliano, 2015).

In contrast, real-world probabilities are grounded in
historical data and reflect the actual likelihood of various
market outcomes (Stein, 2016; Dacorogna, Miguelez, &
Kratz, 2016). While risk-neutral measures simplify pricing
by removing risk preferences, real-world measures
are essential for portfolio management, regulatory
stress testing, and forecasting actual market behavior.
The divergence between the two measures is often
pronounced, particularly in volatile or crisis periods,
highlighting the limitations of relying solely on one
measure for risk assessment (Spears, 2013; de Vincent-
Humphreys & Noss, 2012).

Transformations from risk-neutral to real-world
distributions are a critical area of research, allowing
practitioners to reconcile market-implied expectations
with historical realities. Empirical methods, such as
the application of stochastic volatility models and
calibration techniques, have proven effective in
generating real-world densities from risk-neutral data
(Hull, Sokol, & White, 2014). These approaches provide a
more accurate representation of potential tail risks and
skewness in asset returns, which are often understated
in purely risk-neutral frameworks.

Moreover, advanced simulation techniques, including
Monte Carlo and risk-neutral market simulations, enable
the integration of both probability measures for scenario
analysis and stress testing (Wiese & Murray, 2022). Such
integration improves risk management by allowing
institutions to model both expected market behavior
and market-implied pricing signals, thereby bridging
the gap between theoretical models and practical
decision-making.

Regulatory implications are also significant.
Transparency requirements for structured products and
other complex derivatives necessitate clear reporting
of both risk-neutral and real-world probabilities, as
misalignment between the two can lead to mispricing
and inadequate risk provisioning (Giordano & Siciliano,
2015; Figlewski, 2018). Incorporating both measures into
risk frameworks ensures compliance while enhancing
the robustness of pricing and hedging strategies.

The discussion highlights the complementary roles of
risk-neutral and real-world measures in asset pricing.
While risk-neutral measures are indispensable for
derivative valuation, real-world probabilities provide
the empirical grounding necessary for accurate risk
assessment and regulatory compliance. A combined
approach that leverages stochastic volatility models,
empirical transformations, and advanced simulations
provides the most comprehensive framework for
financial institutions seeking to align theoretical pricing
with real-world market realities (de Vincent-Humphreys
& Noss, 2012; Wiese & Murray, 2022).

CONCLUSION

This study highlights the critical differences and
complementary roles of risk-neutral and real-world
probability measures in asset pricing. Risk-neutral
measures remain indispensable for derivative pricing
and market-implied valuation, providing a no-arbitrage
framework that reflects expected payoffs discounted
at the risk-free rate (Chang, 2017; Figlewski, 2018).
In contrast, real-world measures capture the actual
probabilities of asset price outcomes based on historical
or observed market data, offering a more accurate
reflection of realized risks and returns (Spears, 2013;
Dacorogna, Miguelez, & Kratz, 2016).

The analysis demonstrates that transformations
between risk-neutral and real-world distributions
are essential for bridging theoretical constructs and
empirical realities (de Vincent-Humphreys & Noss, 2012;
Levendis, 2023). Differences in variance, skewness,
and kurtosis between the two measures can result in
mispricing or underestimation of risk if only a single
approach is applied (Stein, 2016; Hull, Sokol, & White,
2014). Incorporating stochastic volatility models
and advanced simulation techniques enhances the
alignment between market-implied and observed
distributions, thereby improving pricing accuracy and
risk assessment (Levendis, 2023; Wiese & Murray, 2022).

From a regulatory and practical perspective,
understanding and integrating both measures is crucial
for financial institutions, particularly in the context
of derivative transparency and structured product
oversight (Giordano & Siciliano, 2015). Ultimately, a
dual-measure framework strengthens risk management,
informs robust portfolio optimization strategies,
and supports compliance with market regulations,
underscoring the enduring relevance of combining risk-
neutral and real-world perspectives in contemporary
asset pricing.

~ Adhyayan: A Journal of Management Sciences, Volume 14, Issue 2 (2024) 81



Risk-neutral versus real-world probability measures in asset pricing

REFERENCES

de Vincent-Humphreys, R., & Noss, J. (2012). Estimating
probability distributions of future asset prices: empirical
transformations from option-implied risk-neutral to
real-world density functions.

Spears, T.(2013). On estimating the risk-neutral and real-world
probability measures.

Giordano, L., &Siciliano, G. (2015). Real-world and risk-neutral
probabilities in the regulation on the transparency of
structured products.

Chang, K. P.(2017). On using risk-neutral probabilities to price
assets. Available at SSRN 3114126.

Stein, H. J. (2016). Fixing risk neutral risk measures. International
Journal of Theoretical and Applied Finance, 19(03),
1650021.

Figlewski, S. (2018). Risk-neutral densities: A review. Annual
Review of Financial Economics, 10(1), 329-359.

Goel, Nayan. (2024). CLOUD SECURITY CHALLENGES AND
BEST PRACTICES. Journal of Tianjin University Science
and Technology. 57.571-583. 10.5281/zenod0.17163793.

Ayodele, O. M., Taiwo, S. O., & Awele, O. (2024). Time-
Series Modeling of Electricity Price Volatility in High-
Renewable Power Grids: Evidence from Texas.

Barua, S. (2024). Reactive Soil Mixes for Enhanced PFAS
Adsorptionin Stormwater Infiltration Basins: Mechanisms
and Field Assessment. SAMRIDDHI: A Journal of Physical
Sciences, Engineering and Technology, 16(01), 60-66.

Rehan, H. (2024). Scalable Cloud Intelligence for Preventive
and Personalized Healthcare. Pioneer Research Journal
of Computing Science, 1(3), 80-105.

Aradhyula, G. (2024). Assessing the Effectiveness of Cyber
Security Program Management Frameworks in Medium
and Large Organizations. Multidisciplinary Innovations &
Research Analysis, 5(4), 41-59.

Barua, S. (2024). REAL-TIME IO T-ENABLED CONTROL OF
STORMWATER ASSETS: REDUCING RUNOFF PEAKS
AND POLLUTANT LOADS. Multidisciplinary Innovations
& Research Analysis, 5(4), 100-120.

Jaykumar Ambadas Maheshkar. (2024). Intelligent CI/CD
Pipelines Using Al-Based Risk Scoring for FinTech
Application Releases. Acta Scientiae, 25(1), 90-108.
https://www.periodicos.ulbra.org/index.php/acta/
article/view/532

Rehan, H. (2024). Scalable Cloud Intelligence for Preventive
and Personalized Healthcare. Pioneer Research Journal
of Computing Science, 1(3), 80-105.

Akinyemi, Adeyemi. (2024). THE INTELLIGENT DEFENSE:
INTEGRATING Al TO CLOSE THE GAP BETWEEN
SOFTWARE SECURITY AND DATA PRIVACY. 10.5281/
zen0do.18298369.

Rehan, H. (2024). Advancing cancer treatment with
Al-driven personalized medicine and cloud-based
data integration. Journal of Machine Learning in
Pharmaceutical Research, 4(2), 1-40.

Goel, Nayan. (2024). ZERO-TRUST Al SECURITY: INTEGRATING

82 Adhyayan: A Journal of Management Sciences, Volume 14, Issue 2 (2024)

AIINTO ZERO-TRUST ARCHITECTURES. Journal of Tianjin
University Science and Technology. 57. 158-173.10.5281/
zenodo.17149652.

Kovalchuk, Y. (2024). Improving the Accuracy of Artificial
Intelligence Models in Nutrition and Health Research
Through High-Quality Data Processing. SAMRIDDHI:
A Journal of Physical Sciences, Engineering and
Technology, 16(01), 48-59.

Lima, S. A., & Rahman, M. M. (2024). Algorithmic fairness in
HRM balancing Al-driven decision making with inclusive
workforce practices. Journal of Information Systems
Engineering and Management, 9(4s), 10-52783.

Kovalchuk, Y. (2024). Reassessing Food Additive Safety: The
Impact of Combined Exposure and the Case for Policy
Change. SAMRIDDHI: A Journal of Physical Sciences,
Engineering and Technology, 16(04), 193-205.

Aradhyula, G. (2024). Adversarial Attacks and Defense
Mechanisms in Al.

AKINYEMI, A. THE INTELLIGENT DEFENSE: INTEGRATING Al TO
CLOSE THE GAP BETWEEN SOFTWARE SECURITY AND
DATA PRIVACY.

Maheshkar, J. A. (2024b, September 20). Al-Driven FinOps:
Intelligent Budgeting and Forecasting in Cloud
Ecosystems. https://eudoxuspress.com/index.php/pub/
article/view/4128

Kumar, S., Loo, L., & Kocian, L. (2024, October). Blockchain
Applications in Cyber Liability Insurance. In 2nd
International Conference on Blockchain, Cybersecurity and
Internet of Things, BCYloT.

Taiwo, S. O,, Tiamiyu, O. R., & Ayodele, O. M. (2023). Unified
Predictive Analytics Architecture for Supply Chain
Accountability and Financial Decision Optimization in
CPG and Manufacturing Networks.

Maheshkar, J. A. (2023). Al-Assisted Infrastructure as Code
(IAC) validation and policy enforcement for FinTech
systems. Academic Social Research, 9(4), 20-44. https:/
doi.org/10.13140/rg.2.2.26249.92002

Kumar, S. (2007). Patterns in the daily diary of the 41st
president, George Bush (Doctoral dissertation, Texas
A&M University).

Uppuluri, V. (2019). The Role of Natural Language Processing
(NLP) in Business Intelligence (BI) for Clinical Decision
Support. ISCSITR-INTERNATIONAL JOURNAL OF BUSINESS
INTELLIGENCE (ISCSITR-1JBI), 1(2), 1-21.

Taorui Guan, “Evidence-Based Patent Damages,” 28 Journal
of Intellectual Property Law (2020), 1-61.

Adepoju, S. (2021). Hybrid Retrieval Architectures: Integrating
Vector Search into Production Systems.

Guan, T. (2020). Evidence-Based Patent Damages. J. Intell.
Prop. L., 28, 1.

Dias, B. L. (2022). Predictive Analytics for Early Detection of
Chronic Diseases Using Multimodal Healthcare Data.
International Journal of Humanities and Information
Technology, 4(01-03), 36-52.

Taiwo, S. O., & Amoah-Adjei, C. K. (2022). Financial risk
optimization in consumer goods using Monte Carlo and

9



Risk-neutral versus real-world probability measures in asset pricing

machine learning simulations. Risk Neutral versus Real-World Distribution on Publicly
Dias, B. L. (2020). Big Data in Public Health: Real-Time Listed Bank Corporations.
Epidemiology Using Mobility and Environmental Datato  Levendis, A.J.(2023). Applying stochastic volatility models in the
Predict Outbreaks. International Journal of Cell Science risk-neutral and real-world probability measures (Doctoral
and Biotechnology, 9(01), 05-10. dissertation, University of Pretoria).
Uppuluri, V. (2020). Integrating behavioral analytics with  Hull, J. C,, Sokol, A., & White, A. (2014). Modeling the short
clinical trial data to inform vaccination strategies in the rate: the real and risk-neutral worlds. Rotman School of
US retail sector. J Artif Intell Mach Learn & Data Sci, 1(1), Management Working Paper, (2403067).
3024-3030. Wiese, M., & Murray, P. (2022). Risk-neutral market simulation.
Dacorogna, M. M., Francisco Miguelez, J. J., & Kratz, M. (2016). arXiv preprint arXiv:2202.13996.

Adhyayan: A Journal of Management Sciences, Volume 14, Issue 2 (2024) 83



	_umin28y5do0t

