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In various scientific and industrial fields, stochastic simulations are taking on a
new importance. This is due to the increasing power of computers and
practitioners’ aim to simulate more and more complex systems, and thus use
random parameters as well as random noises to model the parametric
uncertainties and the lack of knowledge on the physics of these systems. The
error analysis of these computations is a highly complex mathematical
undertaking. Approaching these issues, the authors present stochastic numerical
methods and prove accurate convergence rate estimates in terms of their
numerical parameters (number of simulations, time discretization steps). As a
result, the book is a self-contained and rigorous study of the numerical methods
within a theoretical framework. After briefly reviewing the basics, the authors
first introduce fundamental notions in stochastic calculus and continuous-time
martingale theory, then develop the analysis of pure-jump Markov processes,
Poisson processes, and stochastic differential equations. In particular, they review
the essential properties of Itô integrals and prove fundamental results on the
probabilistic analysis of parabolic partial differential equations. These results in
turn provide the basis for developing stochastic numerical methods, both from an
algorithmic and theoretical point of view.

The book combines advanced mathematical tools, theoretical analysis of
stochastic numerical methods, and practical issues at a high level, so as to
provide optimal results on the accuracy of Monte Carlo simulations of stochastic
processes. It is intended for master and Ph.D. students in the field of stochastic
processes and their numerical applications, as well as for physicists, biologists,
economists and other professionals working with stochastic simulations, who will
benefit from the ability to reliably estimate and control the accuracy of their
simulations.
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In various scientific and industrial fields, stochastic simulations are taking on a new importance. This is due
to the increasing power of computers and practitioners’ aim to simulate more and more complex systems,
and thus use random parameters as well as random noises to model the parametric uncertainties and the lack
of knowledge on the physics of these systems. The error analysis of these computations is a highly complex
mathematical undertaking. Approaching these issues, the authors present stochastic numerical methods and
prove accurate convergence rate estimates in terms of their numerical parameters (number of simulations,
time discretization steps). As a result, the book is a self-contained and rigorous study of the numerical
methods within a theoretical framework. After briefly reviewing the basics, the authors first introduce
fundamental notions in stochastic calculus and continuous-time martingale theory, then develop the analysis
of pure-jump Markov processes, Poisson processes, and stochastic differential equations. In particular, they
review the essential properties of Itô integrals and prove fundamental results on the probabilistic analysis of
parabolic partial differential equations. These results in turn provide the basis for developing stochastic
numerical methods, both from an algorithmic and theoretical point of view.

The book combines advanced mathematical tools, theoretical analysis of stochastic numerical methods, and
practical issues at a high level, so as to provide optimal results on the accuracy of Monte Carlo simulations
of stochastic processes. It is intended for master and Ph.D. students in the field of stochastic processes and
their numerical applications, as well as for physicists, biologists, economists and other professionals working
with stochastic simulations, who will benefit from the ability to reliably estimate and control the accuracy of
their simulations.
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Editorial Review

From the Back Cover

In various scientific and industrial fields, stochastic simulations are taking on a new importance. This is due
to the increasing power of computers and practitioners’ aim to simulate more and more complex systems,
and thus use random parameters as well as random noises to model the parametric uncertainties and the lack
of knowledge on the physics of these systems. The error analysis of these computations is a highly complex
mathematical undertaking. Approaching these issues, the authors present stochastic numerical methods and
prove accurate convergence rate estimates in terms of their numerical parameters (number of simulations,
time discretization steps). As a result, the book is a self-contained and rigorous study of the numerical
methods within a theoretical framework. After briefly reviewing the basics, the authors first introduce
fundamental notions in stochastic calculus and continuous-time martingale theory, then develop the analysis
of pure-jump Markov processes, Poisson processes, and stochastic differential equations. In particular, they
review the essential properties of Itô integrals and prove fundamental results on the probabilistic analysis of
parabolic partial differential equations. These results in turn provide the basis for developing stochastic
numerical methods, both from an algorithmic and theoretical point of view. 

The book combines advanced mathematical tools, theoretical analysis of stochastic numerical methods, and
practical issues at a high level, so as to provide optimal results on the accuracy of Monte Carlo simulations
of stochastic processes. It is intended for master and Ph.D. students in the field of stochastic processes and
their numerical applications, as well as for physicists, biologists, economists and other professionals working
with stochastic simulations, who will benefit from the ability to reliably estimate and control the accuracy of
their simulations.
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Denis Talay is a senior researcher at Inria. He holds a part time research position at École Polytechnique
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numerical analysis, financial mathematics and scientific computing. He was the president of the French
Applied Math. Society SMAI (2006-2009) and is now the Chair of its Scientific Council. His main fields of
interest are stochastic modelling, numerical probability, stochastic analysis of partial differential equations
and financial mathematics.

Users Review

From reader reviews:



Carol Johnson:

The book Stochastic Simulation and Monte Carlo Methods: Mathematical Foundations of Stochastic
Simulation (Stochastic Modelling and Applied Probability) can give more knowledge and information about
everything you want. Why must we leave the best thing like a book Stochastic Simulation and Monte Carlo
Methods: Mathematical Foundations of Stochastic Simulation (Stochastic Modelling and Applied
Probability)? A number of you have a different opinion about publication. But one aim this book can give
many facts for us. It is absolutely proper. Right now, try to closer using your book. Knowledge or data that
you take for that, you may give for each other; it is possible to share all of these. Book Stochastic Simulation
and Monte Carlo Methods: Mathematical Foundations of Stochastic Simulation (Stochastic Modelling and
Applied Probability) has simple shape however, you know: it has great and big function for you. You can
search the enormous world by start and read a publication. So it is very wonderful.

James Boyett:

Reading can called thoughts hangout, why? Because while you are reading a book mainly book entitled
Stochastic Simulation and Monte Carlo Methods: Mathematical Foundations of Stochastic Simulation
(Stochastic Modelling and Applied Probability) your brain will drift away trough every dimension,
wandering in each aspect that maybe unidentified for but surely will end up your mind friends. Imaging just
about every word written in a publication then become one application form conclusion and explanation that
maybe you never get previous to. The Stochastic Simulation and Monte Carlo Methods: Mathematical
Foundations of Stochastic Simulation (Stochastic Modelling and Applied Probability) giving you yet another
experience more than blown away your thoughts but also giving you useful information for your better life
on this era. So now let us show you the relaxing pattern at this point is your body and mind will probably be
pleased when you are finished looking at it, like winning an activity. Do you want to try this extraordinary
shelling out spare time activity?

Orville Norman:

Would you one of the book lovers? If yes, do you ever feeling doubt if you are in the book store? Attempt to
pick one book that you find out the inside because don't determine book by its include may doesn't work is
difficult job because you are frightened that the inside maybe not seeing that fantastic as in the outside
appearance likes. Maybe you answer could be Stochastic Simulation and Monte Carlo Methods:
Mathematical Foundations of Stochastic Simulation (Stochastic Modelling and Applied Probability) why
because the amazing cover that make you consider with regards to the content will not disappoint anyone.
The inside or content is actually fantastic as the outside or even cover. Your reading sixth sense will directly
assist you to pick up this book.

Pedro Turk:

This Stochastic Simulation and Monte Carlo Methods: Mathematical Foundations of Stochastic Simulation
(Stochastic Modelling and Applied Probability) is fresh way for you who has curiosity to look for some
information because it relief your hunger of information. Getting deeper you on it getting knowledge more
you know otherwise you who still having tiny amount of digest in reading this Stochastic Simulation and
Monte Carlo Methods: Mathematical Foundations of Stochastic Simulation (Stochastic Modelling and



Applied Probability) can be the light food for yourself because the information inside this kind of book is
easy to get by simply anyone. These books create itself in the form which can be reachable by anyone, that's
why I mean in the e-book web form. People who think that in publication form make them feel tired even
dizzy this reserve is the answer. So you cannot find any in reading a reserve especially this one. You can find
what you are looking for. It should be here for anyone. So , don't miss the idea! Just read this e-book kind for
your better life and also knowledge.
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