
Handbook of Monte Carlo Methods

By Dirk P. Kroese, Thomas Taimre, Zdravko I. Botev

Handbook of Monte Carlo Methods By Dirk P. Kroese, Thomas Taimre,
Zdravko I. Botev

A comprehensive overview of Monte Carlo simulation that explores the
latest topics, techniques, and real-world applications

More and more of today’s numerical problems found in engineering and finance
are solved through Monte Carlo methods. The heightened popularity of these
methods and their continuing development makes it important for researchers to
have a comprehensive understanding of the Monte Carlo approach. Handbook of
Monte Carlo Methods provides the theory, algorithms, and applications that helps
provide a thorough understanding of the emerging dynamics of this rapidly-
growing field.

The authors begin with a discussion of fundamentals such as how to generate
random numbers on a computer. Subsequent chapters discuss key Monte Carlo
topics and methods, including:

Random variable and stochastic process generation●

Markov chain Monte Carlo, featuring key algorithms such as the Metropolis-●

Hastings method, the Gibbs sampler, and hit-and-run
Discrete-event simulation●

Techniques for the statistical analysis of simulation data including the delta●

method, steady-state estimation, and kernel density estimation
Variance reduction, including importance sampling, latin hypercube sampling,●

and conditional Monte Carlo
Estimation of derivatives and sensitivity analysis●

Advanced topics including cross-entropy, rare events, kernel density●

estimation, quasi Monte Carlo, particle systems, and randomized optimization

The presented theoretical concepts are illustrated with worked examples that use
MATLAB®, a related Web site houses the MATLAB® code, allowing readers to
work hands-on with the material and also features the author's own lecture notes
on Monte Carlo methods. Detailed appendices provide background material on
probability theory, stochastic processes, and mathematical statistics as well as the
key optimization concepts and techniques that are relevant to Monte Carlo
simulation.

Handbook of Monte Carlo Methods is an excellent reference for applied
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statisticians and practitioners working in the fields of engineering and finance
who use or would like to learn how to use Monte Carlo in their research. It is also
a suitable supplement for courses on Monte Carlo methods and computational
statistics at the upper-undergraduate and graduate levels.
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The presented theoretical concepts are illustrated with worked examples that use MATLAB®, a related Web
site houses the MATLAB® code, allowing readers to work hands-on with the material and also features the
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Handbook of Monte Carlo Methods is an excellent reference for applied statisticians and practitioners
working in the fields of engineering and finance who use or would like to learn how to use Monte Carlo in
their research. It is also a suitable supplement for courses on Monte Carlo methods and computational
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Editorial Review

Review
“Statisticians Kroese, Thomas Taimre (both U. of Queensland), and Zdravko I. Botev (U. of Montreal)

offer researchers and graduate and advanced graduate students a compendium of Monte Carlo

methods, which are statistical methods that involve random experiments on a computer. There are a

great many such methods being used for so many kinds of problems in so many fields that such an

overall view is hard to find. Combining theory, algorithms, and applications, they consider such topics

as uniform random number generation, probability distributions, discrete event simulation, variance

reduction, estimating derivatives, and applications to network reliability.” (Annotation ©2011 Book News

Inc. Portland, OR)

From the Back Cover
A comprehensive overview of Monte Carlo simulation that explores the latest topics, techniques, and
real-world applications

More and more of today’s numerical problems found in engineering and finance are solved through Monte
Carlo methods. The heightened popularity of these methods and their continuing development makes it
important for researchers to have a comprehensive understanding of the Monte Carlo approach. Handbook of
Monte Carlo Methods provides the theory, algorithms, and applications that facilitate a thorough
understanding of the emerging dynamics of this rapidly growing field.

The authors begin with a discussion of fundamentals such as how to generate random numbers on a
computer. Subsequent chapters discuss key Monte Carlo topics and methods, including:

Random variable and stochastic process generation●

Markov chain Monte Carlo, featuring key algorithms such as the Metropolis-Hastings method, the Gibbs●

sampler, and hit-and-run
Discrete-event simulation●

Techniques for the statistical analysis of simulation data including the delta method, steady-state●

estimation, and kernel density estimation
Variance reduction, including importance sampling, Latin hypercube sampling, and conditional Monte●

Carlo
Estimation or derivatives and sensitivity analysis●

Advanced topics including cross-entropy, rare events, kernel density estimation, quasi-Monte Carlo,●

particle systems, and randomized optimization

The presented theoretical concepts are illustrated with worked examples that use MATLAB®. A related
website houses the MATLAB® code, allowing readers to work hands-on with the material and also features



the author's own lecture notes on Monte Carlo methods. Detailed appendices provide background on
probability theory, stochastic processes, and mathematical statistics as well as the key optimization concepts
and techniques that ate relevant to Monte Carlo simulation.

Handbook of Monte Carlo Methods is an excellent reference for applied statisticians and practitioners
working in the fields of engineering and finance who use or would like to learn how to use Monte Carlo in
their research. It is also a suitable supplement for courses on Monte Carlo methods and computational
statistics as the upper-undergraduate and graduate levels. 
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Users Review

From reader reviews:

Stephen Comerford:

In this 21st millennium, people become competitive in each way. By being competitive right now, people
have do something to make these people survives, being in the middle of the crowded place and notice by
means of surrounding. One thing that oftentimes many people have underestimated it for a while is reading.
Yep, by reading a publication your ability to survive enhance then having chance to stand up than other is
high. For yourself who want to start reading some sort of book, we give you this specific Handbook of
Monte Carlo Methods book as starter and daily reading book. Why, because this book is more than just a
book.

Tina Wilson:

Information is provisions for individuals to get better life, information these days can get by anyone from
everywhere. The information can be a information or any news even a concern. What people must be
consider while those information which is within the former life are hard to be find than now could be taking
seriously which one would work to believe or which one often the resource are convinced. If you obtain the
unstable resource then you have it as your main information there will be huge disadvantage for you. All
those possibilities will not happen in you if you take Handbook of Monte Carlo Methods as the daily
resource information.



Elizabeth Villalobos:

The e-book untitled Handbook of Monte Carlo Methods is the e-book that recommended to you to see. You
can see the quality of the reserve content that will be shown to a person. The language that author use to
explained their way of doing something is easily to understand. The author was did a lot of exploration when
write the book, hence the information that they share to you personally is absolutely accurate. You also could
get the e-book of Handbook of Monte Carlo Methods from the publisher to make you much more enjoy free
time.

Jonathan Rodriguez:

Spent a free time for you to be fun activity to do! A lot of people spent their leisure time with their family, or
their own friends. Usually they accomplishing activity like watching television, planning to beach, or picnic
inside park. They actually doing same thing every week. Do you feel it? Do you want to something different
to fill your current free time/ holiday? May be reading a book can be option to fill your cost-free time/
holiday. The first thing that you ask may be what kinds of guide that you should read. If you want to attempt
look for book, may be the guide untitled Handbook of Monte Carlo Methods can be fine book to read. May
be it might be best activity to you.
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