
PDE and Martingale Methods in Option Pricing
Bocconi Springer: Unlocking the Secrets of
Financial Markets
When it comes to option pricing, an in-depth understanding of mathematical
concepts and methodologies is paramount. PDE and Martingale Methods in
Option Pricing, published by Bocconi Springer, offers a comprehensive
exploration of these techniques, providing valuable insights into the fascinating
world of financial markets. In this article, we will delve into the key aspects
covered in the book, shedding light on the intricate relationship between PDEs,
martingales, and option pricing. Strap in as we embark on a thrilling journey into
the realms of quantitative finance!

The Essence of Option Pricing

Option pricing lies at the heart of modern financial markets. From stocks and
bonds to derivatives and futures, options provide investors with the opportunity to
hedge risks, speculate on future price movements, and optimize their portfolio
performance. However, accurately quantifying the fair value of an option remains
a complex task. This is where PDE and Martingale Methods in Option Pricing
comes into play, shedding light on this intricate process.

The Power of Partial Differential Equations (PDEs)

Partial differential equations lie at the core of option pricing models. These
mathematical equations allow us to capture the dynamic behavior of financial
variables, such as stock prices, over time. PDEs enable us to model and simulate
various market scenarios, providing valuable insights into the potential outcomes
of option contracts. Through the lens of PDEs, the authors of PDE and Martingale



Methods in Option Pricing elucidate the inner workings of option pricing models,
explaining the significance of parameters, boundary conditions, and the
associated implications.
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Applications of PDEs in Option Pricing

PDEs play a pivotal role in various option pricing frameworks, such as the
renowned Black-Scholes-Merton model. This model, developed by three Nobel
laureates, allows us to calculate the fair value of European-style options under
certain assumptions. By applying PDE techniques, the authors explore the
intricacies of the Black-Scholes-Merton framework, dissecting the assumptions
and limitations of this widely used model. They also delve into extensions of the
model, such as incorporating stochastic volatility, jumps, and other market
imperfections.

The Magic of Martingales

Martingale theory is another fundamental concept explored in PDE and
Martingale Methods in Option Pricing. Martingales provide a probabilistic
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framework for measuring option prices, taking into account the concept of risk-
neutral pricing. By employing martingale techniques, the authors demonstrate
how to construct risk-neutral measures, which enable investors to calculate
option prices without assuming any specific distribution for asset price
movements. This innovative approach ensures consistency of option pricing
models with observed market prices, unlocking a world of new valuation
possibilities.

Advanced Option Pricing Strategies

PDE and Martingale Methods in Option Pricing goes beyond the basics, venturing
into advanced option pricing strategies. The authors showcase how to apply PDE
and martingale techniques to complex derivatives, such as Asian options, barrier
options, and exotic options. These strategies offer investors unique ways to
manage their risk exposures and potentially enhance their investment returns.
The book provides detailed explanations, examples, and numerical algorithms,
equipping readers with practical tools to tackle real-world option pricing
challenges.

Bocconi Springer: The Gatekeeper of Cutting-Edge Knowledge

Bocconi Springer has established itself as a reputable publisher in the field of
finance. With a track record of releasing high-quality research and educational
materials, they ensure readers are equipped with the latest theories and
methodologies. PDE and Martingale Methods in Option Pricing stands true to
their commitment, offering a comprehensive and rigorous exploration of option
pricing techniques.

PDE and Martingale Methods in Option Pricing, published by Bocconi Springer, is
a must-read for anyone seeking to deepen their understanding of option pricing
models. Through the lens of PDEs and martingales, the authors navigate the



complex world of financial markets, unraveling the secrets behind option pricing.
Whether you are a seasoned finance professional or an aspiring quantitative
analyst, this book will undoubtedly broaden your horizons and equip you with
valuable insights for navigating the intricate world of option pricing.
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This book offers an to the mathematical, probabilistic and numerical methods
used in the modern theory of option pricing. The text is designed for readers with
a basic mathematical background.
The first part contains a presentation of the arbitrage theory in discrete time.
In the second part, the theories of stochastic calculus and parabolic PDEs are
developed in detail and the classical arbitrage theory is analyzed in a Markovian
setting by means of of PDEs techniques. After the martingale representation
theorems and the Girsanov theory have been presented, arbitrage pricing is
revisited in the martingale theory optics. General tools from PDE and martingale
theories are also used in the analysis of volatility modeling.
The book also contains an to Lévy processes and Malliavin calculus. The last part
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is devoted to the description of the numerical methods used in option pricing:
Monte Carlo, binomial trees, finite differences and Fourier transform.
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