continuous time finance

continuous time finance is a fundamental framework in modern financial theory that models the
evolution of asset prices, interest rates, and other financial variables as continuous stochastic
processes. Unlike discrete-time models, continuous time finance allows for a more realistic and
mathematically rigorous description of market dynamics, enabling more precise pricing of derivatives,
risk management, and portfolio optimization. This approach leverages advanced mathematical tools
such as stochastic calculus and differential equations to capture the random behavior of financial
markets over infinitesimally small intervals. The framework has become essential in areas like option
pricing, interest rate modeling, and optimal investment strategies. In this article, the key concepts,
mathematical foundations, practical applications, and benefits of continuous time finance will be
explored. Additionally, challenges and recent advancements in this field will be discussed to provide a
comprehensive understanding of its role in contemporary finance.
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Fundamentals of Continuous Time Finance

Continuous time finance provides a framework that models financial variables as evolving
continuously over time, rather than at discrete intervals. This perspective is crucial for accurately
capturing the dynamic and often volatile nature of financial markets. The continuous-time setting
assumes that asset prices follow stochastic processes, which can be analyzed using continuous-time
stochastic calculus. Key concepts in this area include Brownian motion, martingales, and Ito
processes, which are integral to modeling uncertainty in asset returns.

Stochastic Processes in Finance

Stochastic processes describe the random evolution of financial variables. Brownian motion, or Wiener
process, is the cornerstone of continuous time finance, representing the continuous and unpredictable
movement of asset prices. These processes enable the construction of models that reflect real market
fluctuations and help in forecasting future price dynamics.



The Role of Martingales

Martingales are stochastic processes that model a "fair game" in finance, where the expected future
value of an asset, given all past information, equals its current value. This concept underpins the
efficient market hypothesis and is central to arbitrage pricing theory and risk-neutral valuation.

Mathematical Tools and Models

The mathematical foundation of continuous time finance is built on stochastic calculus, differential
equations, and measure theory. These tools facilitate the formulation and solution of models that
describe asset price dynamics and derivative pricing.

Ito Calculus

Itd calculus extends traditional calculus to stochastic processes, allowing the integration and
differentiation of functions of random variables. I1t6’s lemma, a key result, is used to compute the
differential of a function of a stochastic process, which is essential in deriving pricing equations for
financial derivatives.

Black-Scholes-Merton Model

The Black-Scholes-Merton model is a seminal application of continuous time finance, providing a
closed-form solution for pricing European options. It assumes that the underlying asset price follows a
geometric Brownian motion and uses It calculus to derive the partial differential equation governing
option prices.

Stochastic Differential Equations

Stochastic differential equations (SDEs) describe the evolution of financial variables over time with
both deterministic and stochastic components. These equations are fundamental for modeling
interest rates, volatility, and other factors affecting asset prices.

Applications in Financial Markets

Continuous time finance models have wide-ranging applications across various financial domains,
enhancing decision-making and risk assessment processes.

Option Pricing and Hedging

One of the most significant applications is in option pricing, where continuous time models allow for
precise valuation and dynamic hedging strategies. The ability to model price movements continuously
enables traders to adjust portfolios instantaneously to minimize risk.



Interest Rate Modeling

Interest rates are often modeled as continuous stochastic processes to capture their complex
dynamics. Models such as the Vasicek and Cox-Ingersoll-Ross (CIR) models utilize continuous time
frameworks to price bonds and interest rate derivatives effectively.

Portfolio Optimization

Continuous time finance facilitates dynamic portfolio optimization, where investors adjust asset
allocations continuously to maximize expected utility or minimize risk. The Merton problem is a classic
example that uses stochastic control theory to determine optimal investment and consumption
strategies.

Advantages of Continuous Time Approaches

Continuous time finance offers several advantages compared to discrete-time models, making it a
preferred approach in many financial applications.

Realism: Captures the continuous evolution of markets more accurately.

Analytical Tractability: Enables closed-form solutions for complex derivatives.

Flexibility: Accommodates a wide range of stochastic processes and market features.

Dynamic Hedging: Supports continuous portfolio adjustments to manage risk.

* Improved Risk Management: Provides detailed modeling of market risks over infinitesimal
time intervals.

Challenges and Limitations

Despite its benefits, continuous time finance faces certain challenges and limitations that impact its
practical implementation.

Model Assumptions

Many continuous time models rely on assumptions such as constant volatility or continuous trading,
which may not hold in real markets. These simplifications can lead to model risk and pricing errors.



Computational Complexity

Solving stochastic differential equations and calibrating continuous time models often require
advanced numerical techniques and significant computational resources. This complexity can limit
their use in high-frequency trading environments.

Market Frictions

Continuous trading assumptions ignore transaction costs, liquidity constraints, and other frictions that
affect real-world trading, potentially reducing the models’ accuracy in practice.

Recent Developments and Future Trends

Continuous time finance continues to evolve with advances in mathematical finance, computational
methods, and market data availability.

Stochastic Volatility and Jump Models

Modern models incorporate stochastic volatility and jumps to better capture observed market
phenomena such as volatility clustering and sudden price movements, enhancing the descriptive
power of continuous time finance.

Machine Learning Integration

Integration of machine learning techniques with continuous time models is an emerging trend, aiming
to improve parameter estimation, model calibration, and risk assessment with large datasets.

Quantum Computing Prospects

Quantum computing holds potential for solving complex continuous time finance problems more
efficiently, promising faster derivative pricing and portfolio optimization in the future.

Frequently Asked Questions

What is continuous time finance?

Continuous time finance is a branch of financial theory where asset prices and other financial
variables are modeled continuously over time, often using stochastic calculus and differential
equations, allowing for more precise modeling of dynamic markets compared to discrete time models.



How does continuous time finance differ from discrete time
finance?

Continuous time finance models financial variables as evolving continuously over time, enabling the
use of advanced mathematical tools like Ito calculus, whereas discrete time finance considers
changes at fixed intervals, making it simpler but sometimes less accurate for capturing real market
dynamics.

What are some common applications of continuous time
finance models?

Common applications include option pricing (e.g., Black-Scholes model), interest rate modeling,
portfolio optimization, risk management, and the valuation of complex derivatives where continuous
monitoring and adjustment are crucial.

What role does stochastic calculus play in continuous time
finance?

Stochastic calculus provides the mathematical framework to model the random behavior of asset
prices and interest rates in continuous time, enabling the derivation of key results like the Black-
Scholes formula and the formulation of dynamic hedging strategies.

Can continuous time finance models capture market
imperfections and frictions?

Yes, advanced continuous time finance models can incorporate market imperfections such as
transaction costs, liquidity constraints, and jumps in asset prices, though this often increases the
mathematical complexity and requires more sophisticated solution techniques.

Additional Resources

1. Continuous-Time Finance by Robert C. Merton

This foundational text introduces the principles and mathematical tools of continuous-time finance.
Merton explores dynamic portfolio selection, asset pricing, and optimal consumption in a stochastic
environment. The book is essential for understanding the application of stochastic calculus to financial
modeling and provides a rigorous approach to continuous-time financial decision-making.

2. Financial Calculus: An Introduction to Derivative Pricing by Martin Baxter and Andrew Rennie
Baxter and Rennie offer a clear and concise introduction to the use of continuous-time stochastic
processes in derivative pricing. The book covers the Black-Scholes model, martingale measures, and
risk-neutral valuation with an accessible approach. It is ideal for readers with a basic understanding of
probability and calculus who want to learn continuous-time finance concepts.

3. Stochastic Calculus for Finance II: Continuous-Time Models by Steven E. Shreve

This volume of Shreve’s two-part series focuses on continuous-time models in financial mathematics.
It covers Brownian motion, stochastic integrals, 1td’s lemma, and the Black-Scholes framework in
detail. The text is widely used in graduate courses and provides a rigorous yet approachable



treatment of continuous-time finance theory.

4. Dynamic Asset Pricing Theory by Darrell Duffie

Duffie’'s book is a comprehensive treatment of asset pricing in continuous-time settings, emphasizing
equilibrium models and arbitrage theory. It explores advanced topics like martingale methods, state-
price densities, and affine term structure models. This work is suited for advanced graduate students
and researchers interested in the theoretical foundations of continuous-time finance.

5. Option Pricing and Portfolio Optimization: Modern Methods of Financial Mathematics by Ralf Korn
and Elke Korn

This book bridges the gap between theory and practical application in continuous-time finance. It
covers option pricing models, hedging strategies, and portfolio optimization using stochastic control
techniques. The authors provide numerous examples and exercises to help readers grasp complex
continuous-time finance concepts.

6. Methods of Mathematical Finance by loannis Karatzas and Steven E. Shreve

Karatzas and Shreve present a mathematically rigorous introduction to continuous-time finance,
focusing on stochastic control and optimization problems. The book discusses martingale theory,
portfolio optimization, and utility maximization in continuous time. It is highly regarded for its depth
and clarity in explaining intricate mathematical finance topics.

7. The Concepts and Practice of Mathematical Finance by Mark S. Joshi

Joshi’s text offers an accessible introduction to continuous-time finance with an emphasis on practical
implementation. It covers derivative pricing, risk-neutral measures, and numerical methods for
solving continuous-time models. The book is suitable for students and practitioners looking to apply
continuous-time finance theory to real-world problems.

8. Continuous-Time Models in Corporate Finance, Banking, and Insurance: A User’s Guide by Santiago
Moreno-Bromberg and Jean-Charles Rochet

This book applies continuous-time finance techniques to corporate finance, banking, and insurance
sectors. It combines theory with practical examples to explain risk management, credit risk, and
insurance modeling. The authors provide a user-friendly guide to applying continuous-time models in
various financial industries.

9. Introduction to the Economics and Mathematics of Financial Markets by JakSa Cvitani¢ and
Fernando Zapatero

Cvitani¢ and Zapatero present an integrated approach to continuous-time finance, combining
economic intuition with mathematical rigor. The book covers equilibrium models, asset pricing, and
portfolio choice in continuous time. It is ideal for readers seeking a balanced understanding of both
the economic and mathematical aspects of continuous-time finance.
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continuous time finance: The Economics of Continuous-Time Finance Bernard Dumas,
Elisa Luciano, 2017-10-27 An introduction to economic applications of the theory of continuous-time
finance that strikes a balance between mathematical rigor and economic interpretation of financial
market regularities. This book introduces the economic applications of the theory of continuous-time
finance, with the goal of enabling the construction of realistic models, particularly those involving
incomplete markets. Indeed, most recent applications of continuous-time finance aim to capture the
imperfections and dysfunctions of financial markets—characteristics that became especially
apparent during the market turmoil that started in 2008. The book begins by using discrete time to
illustrate the basic mechanisms and introduce such notions as completeness, redundant pricing, and
no arbitrage. It develops the continuous-time analog of those mechanisms and introduces the
powerful tools of stochastic calculus. Going beyond other textbooks, the book then focuses on the
study of markets in which some form of incompleteness, volatility, heterogeneity, friction, or
behavioral subtlety arises. After presenting solutions methods for control problems and related
partial differential equations, the text examines portfolio optimization and equilibrium in incomplete
markets, interest rate and fixed-income modeling, and stochastic volatility. Finally, it presents
models where investors form different beliefs or suffer frictions, form habits, or have recursive
utilities, studying the effects not only on optimal portfolio choices but also on equilibrium, or the
price of primitive securities. The book strikes a balance between mathematical rigor and the need
for economic interpretation of financial market regularities, although with an emphasis on the latter.

continuous time finance: Stochastic Calculus for Finance II Steven E. Shreve, 2004-06-03
A wonderful display of the use of mathematical probability to derive a large set of results from a
small set of assumptions. In summary, this is a well-written text that treats the key classical models
of finance through an applied probability approach....It should serve as an excellent introduction for
anyone studying the mathematics of the classical theory of finance. --SIAM

continuous time finance: Continuous-Time Finance Robert C. Merton, 1992-11-03 Robert
C. Merton's widely-used text provides an overview and synthesis of finance theory from the
perspective of continuous-time analysis. It covers individual finance choice, corporate finance,
financial intermediation, capital markets, and selected topics on the interface between private and
public finance.

continuous time finance: Financial Markets in Continuous Time Rose-Anne Dana,
Monique Jeanblanc-Picqué, 2003-01-17 This book explains key financial concepts, mathematical
tools and theories of mathematical finance. It is organized in four parts. The first brings together a
number of results from discrete-time models. The second develops stochastic continuous-time
models for the valuation of financial assets (the Black-Scholes formula and its extensions), for
optimal portfolio and consumption choice, and for obtaining the yield curve and pricing interest rate
products. The third part recalls some concepts and results of equilibrium theory and applies this in
financial markets. The last part tackles market incompleteness and the valuation of exotic options.

continuous time finance: The Foundations of Continuous Time Finance Stephen M.
Schaefer, 2001 This volume is an authoritative collection of 25 key papers in the development of
continuous time finance. Its five sections cover the continuous time model, dynamic portfolio
selection, equilibrium models, derivative pricing and, finally, term structure and other applications.
It includes seminal contributions in areas such as: the Martingale approach to no-arbitrage pricing;
dynamic models of consumption and portfolio selection; the inter-temporal and consumption based
asset pricing models; contingent claims pricing; the term structure of interest rates and the use of
changes in numeraire in options pricing. This book will be an essential source of reference for
students and researchers in finance and, indeed, anyone needing access to the key papers in this
important field.

continuous time finance: Arbitrage Theory in Continuous Time Tomas Bjork, 2004-03 The
second edition of this popular introduction to the classical underpinnings of the mathematics behind
finance continues to combine sounds mathematical principles with economic applications.



Concentrating on the probabilistics theory of continuous arbitrage pricing of financial derivatives,
including stochastic optimal control theory and Merton's fund separation theory, the book is
designed for graduate students and combines necessary mathematical background with a solid
economic focus. It includes a solved example for every new technique presented, contains numerous
exercises and suggests further reading in each chapter. In this substantially extended new edition,
Bjork has added separate and complete chapters on measure theory, probability theory, Girsanov
transformations, LIBOR and swap market models, and martingale representations, providing two full
treatments of arbitrage pricing: the classical delta-hedging and the modern martingales. More
advanced areas of study are clearly marked to help students and teachers use the book as it suits
their needs.

continuous time finance: Continuous-Time Asset Pricing Theory Robert A. Jarrow,
2021-07-30 Asset pricing theory yields deep insights into crucial market phenomena such as stock
market bubbles. Now in a newly revised and updated edition, this textbook guides the reader
through this theory and its applications to markets. The new edition features new results on state
dependent preferences, a characterization of market efficiency and a more general presentation of
multiple-factor models using only the assumptions of no arbitrage and no dominance. Taking an
innovative approach based on martingales, the book presents advanced techniques of mathematical
finance in a business and economics context, covering a range of relevant topics such as derivatives
pricing and hedging, systematic risk, portfolio optimization, market efficiency, and equilibrium
pricing models. For applications to high dimensional statistics and machine learning, new
multi-factor models are given. This new edition integrates suicide trading strategies into the
understanding of asset price bubbles, greatly enriching the overall presentation and further
strengthening the book’s underlying theme of economic bubbles. Written by a leading expert in risk
management, Continuous-Time Asset Pricing Theory is the first textbook on asset pricing theory with
a martingale approach. Based on the author’s extensive teaching and research experience on the
topic, it is particularly well suited for graduate students in business and economics with a strong
mathematical background.

continuous time finance: Stochastic Calculus for Finance I Steven Shreve, 2005-06-28
Developed for the professional Master's program in Computational Finance at Carnegie Mellon, the
leading financial engineering program in the U.S. Has been tested in the classroom and revised over
a period of several years Exercises conclude every chapter; some of these extend the theory while
others are drawn from practical problems in quantitative finance

continuous time finance: Finance Nico van der Wijst, D. van der Wijst, 2013-01-17 An
introduction to modern finance designed for students with strong quantitative skills.

continuous time finance: Robert C. Merton and the Science of Finance: A Collection
Luis Garcia-Feijoo, Laurence B. Siegel, Timothy R. Kohn, 2020 In 2019, MIT hosted a 75th birthday
symposium in honor of Robert C. Merton. The event included presentations by students and
colleagues explaining the influence Merton has had on the profession and on their ideas. Each
presenter focused on a specific aspect of Merton’s life and contributions so that the audience could
gain a full picture of Merton’s influence while avoiding repetition across presentations. The brief
contains edited transcripts of some of the speeches and panel discussions that took place at the
symposium. The presentations cover Merton’s career, highlighting both his foundational work on
continuous time finance and the functional approach to understanding organizations as well as
recent work on retirement security and trust. Some of the presentations unveil new aspects of his
life. Merton'’s father, Robert K. Merton, was one of the most important sociologists of the 20th
century, being the originator of concepts such as role model, unanticipated consequences, and
self-fulfilling prophecies. Another of the presentations makes a convincing case for Merton as the
first financial engineer; the presenter argues that a body of knowledge becomes a science when a
field of engineering emerges from it. If that is the case, this brief achieves two goals. It celebrates
the influence of Merton on the theory and practice of finance through a series of engaging
presentations, and it traces the birth of finance as a science on its own.



continuous time finance: Risk and Financial Management Charles S. Tapiero, 2004-04-23
Financial risk management has become a popular practice amongst financial institutions to protect
against the adverse effects of uncertainty caused by fluctuations in interest rates, exchange rates,
commodity prices, and equity prices. New financial instruments and mathematical techniques are
continuously developed and introduced in financial practice. These techniques are being used by an
increasing number of firms, traders and financial risk managers across various industries. Risk and
Financial Management: Mathematical and Computational Methods confronts the many issues and
controversies, and explains the fundamental concepts that underpin financial risk management.
Provides a comprehensive introduction to the core topics of risk and financial management. Adopts a
pragmatic approach, focused on computational, rather than just theoretical, methods. Bridges the
gap between theory and practice in financial risk management Includes coverage of utility theory,
probability, options and derivatives, stochastic volatility and value at risk. Suitable for students of
risk, mathematical finance, and financial risk management, and finance practitioners. Includes
extensive reference lists, applications and suggestions for further reading. Risk and Financial
Management: Mathematical and Computational Methods is ideally suited to both students of
mathematical finance with little background in economics and finance, and students of financial risk
management, as well as finance practitioners requiring a clearer understanding of the mathematical
and computational methods they use every day. It combines the required level of rigor, to support
the theoretical developments, with a practical flavour through many examples and applications.

continuous time finance: Principles of Financial Economics Stephen F. LeRoy, Jan Werner,
2014-08-11 This second edition provides a rigorous yet accessible graduate-level introduction to
financial economics. Since students often find the link between financial economics and equilibrium
theory hard to grasp, less attention is given to purely financial topics, such as valuation of
derivatives, and more emphasis is placed on making the connection with equilibrium theory explicit
and clear. This book also provides a detailed study of two-date models because almost all of the key
ideas in financial economics can be developed in the two-date setting. Substantial discussions and
examples are included to make the ideas readily understandable. Several chapters in this new
edition have been reordered and revised to deal with portfolio restrictions sequentially and more
clearly, and an extended discussion on portfolio choice and optimal allocation of risk is available.
The most important additions are new chapters on infinite-time security markets, exploring, among
other topics, the possibility of price bubbles.

continuous time finance: Forecasting Volatility in the Financial Markets Stephen
Satchell, John Knight, 2002-08-22 'Forecasting Volatility in the Financial Markets' assumes that the
reader has a firm grounding in the key principles and methods of understanding volatility
measurement and builds on that knowledge to detail cutting edge modelling and forecasting
techniques. It then uses a technical survey to explain the different ways to measure risk and define
the different models of volatility and return.The editors have brought together a set of contributors
that give the reader a firm grounding in relevant theory and research and an insight into the cutting
edge techniques applied in this field of the financial markets.This book is of particular relevance to
anyone who wants to understand dynamic areas of the financial markets.* Traders will profit by
learning to arbitrage opportunities and modify their strategies to account for volatility.* Investment
managers will be able to enhance their asset allocation strategies with an improved understanding
of likely risks and returns.* Risk managers will understand how to improve their measurement
systems and forecasts, enhancing their risk management models and controls.* Derivative specialists
will gain an in-depth understanding of volatility that they can use to improve their pricing models.*
Students and academics will find the collection of papers an invaluable overview of this field.This
book is of particular relevance to those wanting to understand the dynamic areas of volatility
modeling and forecasting of the financial marketsProvides the latest research and techniques for
Traders, Investment Managers, Risk Managers and Derivative Specialists wishing to manage their
downside risk exposure Current research on the key forecasting methods to use in risk management,
including two new chapters



continuous time finance: Risk-Adjusted Lending Conditions Werner Rosenberger, 2003-07-07
In order to operate their lending business profitably, banks must know all the costs involved in
granting loans. In particular, all the expenses they incur in covering losses must be included.
Provided loan risks can be calculated, it is possible in each case to charge a price that is
appropriately adjusted for risk, thus making it possible to make high-risk loans. In Risk-adjusted
Lending Conditions the author presents a model, to measure and calculate loan risks, showing how it
functions and how it may be applied. His approach has its origins in the ideas put forward by
Black/Scholes in 1973, and thus owes much to option price theory. From this the author has
succeeded in developing a solution such that, whatever a company's debt position and however its
balance sheet may be structured, any situation can be individually assessed. Building on this, he
demonstrates how combinations of loans with the lowest possible interest costs can be tailor-made
for any company. The book contains numerous examples, making it easy for practising bankers to
see how the model may be applied

continuous time finance: Multifractal Volatility Laurent E. Calvet, Adlai J. Fisher, 2008-10-13
Calvet and Fisher present a powerful, new technique for volatility forecasting that draws on insights
from the use of multifractals in the natural sciences and mathematics and provides a unified
treatment of the use of multifractal techniques in finance. A large existing literature (e.g., Engle,
1982; Rossi, 1995) models volatility as an average of past shocks, possibly with a noise component.
This approach often has difficulty capturing sharp discontinuities and large changes in financial
volatility. Their research has shown the advantages of modelling volatility as subject to abrupt
regime changes of heterogeneous durations. Using the intuition that some economic phenomena are
long-lasting while others are more transient, they permit regimes to have varying degrees of
persistence. By drawing on insights from the use of multifractals in the natural sciences and
mathematics, they show how to construct high-dimensional regime-switching models that are easy to
estimate, and substantially outperform some of the best traditional forecasting models such as
GARCH. The goal of Multifractal Volatility is to popularize the approach by presenting these exciting
new developments to a wider audience. They emphasize both theoretical and empirical applications,
beginning with a style that is easily accessible and intuitive in early chapters, and extending to the
most rigorous continuous-time and equilibrium pricing formulations in final chapters. - Presents a
powerful new technique for forecasting volatility - Leads the reader intuitively from existing
volatility techniques to the frontier of research in this field by top scholars at major universities - The
first comprehensive book on multifractal techniques in finance, a cutting-edge field of research

continuous time finance: Modeling the Market Sergio M. Focardi, 1997-01-15 The authors
have done an admirable job...This book is a revealing and fascinating glimpse of the technologies
which may rule the financial world in the years to come. --The Financial Times, February 1997 [This]
new book looks at the progress made, both in practice and in theory, toward producing a usable
model of the market. Some of the theoretical foundations of efficient market theory are being
demolished.

continuous time finance: The Palgrave Companion to MIT Economics Robert A. Cord,
2025-07-10 The Massachusetts Institute of Technology has been and continues to be one of the most
important global centres for economics. With four chapters on themes in MIT economics and 38
chapters on the lives and work of MIT economists, this book shows how economics became
established at the Institute, how it produced some of the world’s best-known economists, including
Paul Samuelson, Franco Modigliani and Robert Solow, and how it remains a global force for the very
best in teaching and research in economics. With original contributions from a stellar cast, the
volumes provide economists - especially those interested in macroeconomics and the history of
economic thought - with an in-depth analysis of MIT economics.

continuous time finance: Methods of Mathematical Finance loannis Karatzas, Steven
Shreve, 2017-01-10 This monograph is a sequel to Brownian Motion and Stochastic Calculus by the
same authors. Within the context of Brownian-motion-driven asset prices, it develops contingent
claim pricing and optimal consumption/investment in both complete and incomplete markets. The




latter topic is extended to the study of complete market equilibrium, providing conditions for the
existence and uniqueness of market prices which support trading by several heterogeneous agents.
Although much of the incomplete-market material is available in research papers, these topics are
treated for the first time in a unified manner. The book contains an extensive set of references and
notes describing the field, including topics not treated in the text. This monograph should be of
interest to researchers wishing to see advanced mathematics applied to finance. The material on
optimal consumption and investment, leading to equilibrium, is addressed to the theoretical finance
community. Thechapters on contingent claim valuation present techniques of practical importance,
especially for pricing exotic options. The present corrected printing includes, besides other minor
corrections, an important correction of Theorem 6.4 and a simplification of the proof of Lemma 6.5.
Also available by Ioannis Karatzas and Steven E. Shreve, Brownian Motion and Stochastic Calculus,
Second Edition, Springer-Verlag New York, Inc., 1991, 470 pp., ISBN 0-387- 97655-8.

continuous time finance: Stochastic Processes for Finance ,

continuous time finance: Tools for Computational Finance Rudiger U. Seydel, 2013-03-09
Basic principles underlying the transactions of financial markets are tied to probability and
statistics. Accordingly it is natural that books devoted to mathematical finance are dominated by
stochastic methods. Only in recent years, spurred by the enormous economical success of financial
derivatives, a need for sophisticated computational technology has developed. For ex ample, to price
an American put, quantitative analysts have asked for the numerical solution of a free-boundary
partial differential equation. Fast and accurate numerical algorithms have become essential tools to
price financial derivatives and to manage portfolio risks. The required methods aggregate to the new
field of Computational Finance. This discipline still has an aura of mysteriousness; the first
specialists were sometimes called rocket scientists. So far, the emerging field of computational
finance has hardly been discussed in the mathematical finance literature. This book attempts to fill
the gap. Basic principles of computational finance are introduced in a monograph with textbook
character. The book is divided into four parts, arranged in six chapters and seven appendices. The
general organization is Part I (Chapter 1): Financial and Stochastic Background Part IT (Chapters 2,
3): Tools for Simulation Part III (Chapters 4, 5, 6): Partial Differential Equations for Options Part IV
(Appendices Al ... A7): Further Requisits and Additional Material.
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