Connecting Great Minds

RIGOROUS
PROBABILITY
THEORY

i-::-..|;,il,||

DOOK

INTRODUCTION TO STOCHASTIC CALCULUS

WITH APPLICATIONS
Third Edition

World Scientific

mportant Textbooks in *
Probability & Statistics

EXPECT THE UNEXPECTED ditor’s P
A First Course in Biostatistics
by Raluca Balan & Gilles Lamothe (University of Ottawa, Canada)

Statistical reasoning and modeling are of critical importance to modern biology. This textbook introduces
fundamental concepts from probability and statistics which will pave the way for the student of biology to
become a well-rounded scientist. No previous study of probability or statistics is assumed. Calculus topics
are not used extensively in this book, though some integration and differentiation are expected. The calculus
prerequisite is primarily intended to assure a certain level of mathematical maturity.

This book puts emphasis on examples, which are presented to motivate the theory. The presentation style
is concise and self-contained, briefly including the mathematical elements that are needed for studying
probability and statistics. The examples are relevant to students in the life sciences with interests in genetics,
biology, ecology, health, etc.

We believe that aspects of probability theory are of biological interest and that probability underlies the
theory of inferential statistics. Thus, we place an equal emphasis on probability and statistics which are both
essential for solving and understanding many types of biological problems.

252pp Apr 2011
978-981-4291-32-3 US$60 £39
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A FIRST LOOK AT RIGOROUS PROBABILITY THEORY
Second Edition
by Jeffrey S Rosenthal (University of Toronto, Canada)

“This is a fine textbook on probability theory based on measure theory. The parts of measure theory that
are needed are developed within the book and a teacher of measure theory could find them quite useful.
The construction of the Lebesgue measure (extension theorem) is unusual and interesting.”

Mathematical Reviews

Contents: The Need for Measure Theory; Probability Triples; Further Probabilistic Foundations; Expected
Values; Inequalities and Convergence; Distributions of Random Variables; Stochastic Processes and Gambling
Games; Discrete Markov Chains; More Probability Theorems; Weak Convergence; Characteristic Functions;
Decomposition of Probability Laws; Conditional Probability and Expectation; Martingales; General Stochastic
Processes.

236pp Nov 2006
978-981-270-370-5 Us$e1 £33
978-981-270-371-2(pbk) US$33 £21

“It provides a good introduction to stochastic analysis, leaving out several
of the more technical proofs. The variety of examples and exercises
suggests to use the book for self-studies.”

Zentralblatt MATH

by Fima C Klebaner (Monash University, Australia)

Reviews from Previous Editions:

Contents: Preliminaries from Calculus; Concepts of Probability Theory;
Basic Stochastic Processes; Brownian Motion Calculus; Stochastic

“The material in the book is presented concisely ... it contains many

worked out examples while the stochastic calculus is presented in a
concentrated but transparent form.”

Professor Robert Liptser

Tel Aviv University

“... hard to find books on stochastic analysis which present such a wide
spectrum of results with relatively modest prerequisites.”

Mathematical Reviews

\\:e World Scientific

www.worldscientific.com

Differential Equations; Diffusion Processes; Martingales; Calculus for
Semimartingales; Pure Jump Processes; Change of Probability Measure;
Applications in Finance: Stock and FX Options; Applications in Finance:
Bonds, Rates and Options; Applications in Biology; Applications in
Engineering and Physics.

470pp Oct 2011
978-1-84816-831-2 US$98 £65
978-1-84816-832-9(pbk) US$58 £38
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GENERALIZED FUNCTIONALS OF
BROWNIAN MOTION AND THEIR
APPLICATIONS

Nonlinear Functionals of Fundamental
Stochastic Processes

by N U Ahmed (University of Ottawa, Canada)

This invaluable research monograph
presents a unified and fascinating
theory of generalized functionals
of Brownian motion and other
fundamental processes.

Genaralived Functionals
of Brownlan Motion and
Their Applications

Contents: Background Materials;
Regular Functionals of Brownian
Motion, Fractional Process, and Levy
Process; Generalized Functionals of
the First Kind; Functional Analysis
on Wiener Measure Space and Their
Dual Spaces; L,-Based Generalized Functionals; Lp-Based
Generalized Functionals; W*P-Based Generalized Functionals and
Their Extensions; Malliavin Calculus and Applications Thereof;
Evolution Equations on Fock Spaces.
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Nov 2011
US$88 £58

316pp
978-981-4366-36-6

AN INTRODUCTION TO THE THEORY OF

PROBABILITY
by Parimal Mukhopadhyay (Indian Statistical Institute, India)

This book provides a systematic
exposition of the theory in a setting
which contains a balanced mixture of
the classical approach and the modern
day axiomatic approach.

AM INTRODUCTION TO THE
THEORY OF
PROBABILITY

Pemal Mt s pifay oy

Contents: Classical Theory and Its
Limitations; Axiomatic Approach;
Random Variables and Distributions;
Expectation of a Discrete Random
Variable; Properties of Probability
Distributions in R'; Generating
Functions; Some Discrete Distributions in R'; Some Continuous
Distributions in R'; Probability Distributions in R"; Probability
Distribution of Functions of Random Variables; Convergence of
a Sequence of Random Variables.

492pp
978-981-4313-42-1

Sep 2011
US$74 £49

TOPICS IN PROBABILITY
by Narahari Prabhu (Cornell University, USA)

Recent research in probability has been
concerned with applications such as
data mining and finance models.
Some aspects of the foundations of
probability theory have receded into
the background. Yet, these aspects are
very important and have to be brought
back into prominence.

TOPICS IN
FROBABILITY

Marahan Prabi

Contents: Probability Distributions;
Characteristic Functions; Analytic
Characteristic Functions; Infinitely

Divisible Distributions; Self-Decomposable Distributions;
Triangular Arrays.

96pp Jul 2011
978-981-4335-47-8 US$39 £26

FUNCTIONAL ESTIMATION FOR DENSITY,
REGRESSION MODELS AND PROCESSES
by Odile Pons (INRA, France)

This book presents a unified approach on nonparametric
estimators for models of independent observations, jump
processes and continuous processes. New estimators
are defined and their limiting behavior is studied. From
a practical point of view, the book expounds on the
construction of estimators for functionals of processes
and densities, and provides asymptotic expansions and
optimality properties from smooth estimators.

Functional Estimation
e Density, Regression
Models and Processes

Contents: Introduction; Kernel Estimator of a Density;
Kernel Estimator of a Regression Function; Limits for the
Varying Bandwidths Estimators; Nonparametric Estimation
of Quantiles; Nonparametric Estimation of Intensities for Stochastic Processes;
Estimation in Semi-Parametric Regression Models; Diffusion Processes; Applications
to Time Series.

212pp
978-981-4343-73-2

Mar 2011
US$75 £49

THEORY OF SAMPLE SURVEYS
by Arjun K Gupta (Bowling Green State University, USA) &

D G Kabe (S5t Mary’s University, Canada)

This book is the culmination of the lecture notes developed
by the authors. The approach is theoretical in the sense
that it gives mathematical proofs of the results in sample
surveys. Intended as a textbook for a one-semester course
for undergraduate seniors or first-year graduate students,
a prerequisite basic knowledge of algebra, calculus, and
statistical theory is required to master the techniques
described in this book.

THEORY OF
SAMPLE SURVEYS

Contents: Simple Random Sampling; Sampling with
Varying Probabilities of Selection; Stratified Sampling;
Systematic Sampling; Ratio Method of Estimation;
Regression Method of Estimation; Cluster Sampling; Sub-Sampling Two-Stage and
Three-Stage Sampling; Double Sampling; Non-Sampling Errors.

Mar 2011
US$58 £36

236pp
978-981-4322-47-8
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RANDOM FIELDS

Analysis and Synthesis

Revised and Expanded New Edition

by Erik Vanmarcke (Princeton University, USA)

“As a researcher of the topic of laser beam propagation
through random media for the last 35 years, I'm very
familiar with random field theory. Vanmarcke’s book on
this highly complex topic is written in a way that makes
the material very accessible. It is a key reference for my
students.”
Ronald L Phillips
Professor Emeritus
School of Electrical Engineering and Computer Science
University of Central Florida and Kennedy Space Center,
Florida, USA

“The author explains in a clear and thorough way the intricacies of random field

modeling. Every time I pick up the book; I discover something new and exciting. I

especially like its lucid coverage of the effects of local averaging, which provides
an excellent basis for describing the world around us.”

Gordon A Fenton

Professor of Applied Mathematics

Dalhousie University, Canada

364pp Jul 2010
978-981-256-297-5 US$85 £53
978-981-256-353-8(pbk) US$48 £30



A FIRST COURSE IN PROBABILITY
AND STATISTICS
by B L S Prakasa Rao (University of Hyderabad, India)

“This book is a concise and very good first
course in probability and statistics by an expert
who has taught the subject for many years in
India and the United States of America.”

A FIRST COURSE
IN PROBABILITY-
AND STATISTICS

B L E Prahais Ran

Mathematical Reviews

This book contains a large number of solved
examples and chapter-end exercises designed to
reinforce the probability theory and emphasize
statistical applications.

Contents: Why Statistics?; Probability on
Discrete Sample Spaces; Discrete Probability Distributions; Continuous
Probability Distributions; Multivariate Probability Distributions; Functions
of Random Vectors; Approximations to Some Probability Distributions;
Estimation; Interval Estimation and Testing of Hypotheses; Linear Regression
and Correlation.

332pp Dec 2008
978-981-283-653-3 US$81 £45
978-981-283-654-0(pbk) US$438 £26

Lecture Notes Series, Institute for Mathematical Sciences, V
National University of Singapore <4

AN INTRODUCTION TO STEIN’S Vol. 4
METHOD

by A D Barbour (University of Ziirich, Switzerland) & Louis HY Chen
(National University of Singapore, Singapore)

“All the lectures have been given by eminent
experts working in the area of Stein’s method
and provide details and unsolved problems
along with a list of very useful references.
These lectures will be very valuable for both
experts and researchers wishing to explore the
powerful approximation method proposed by
Charles Stein.”

Mathematical Reviews

AN INTRODUCTION TO
Contents: Normal Approximation (L H 'Y Chen EIEIH 5 HEIH”[I
& Q-M Shao); Poisson and Compound Poisson

Approximation (T Erhardsson); Poisson Process Approximation (A-H Xia);
Three General Approaches to Stein’s Method (G Reinert).

240pp Apr 2005
978-981-256-280-7 US$108 £72
978-981-256-330-9 (pbk) US$55 £37

STATISTICAL METHODS OF ANALYSIS
by Chin Long Chiang (University of California, Berkeley, USA)

“The main merit of this book is that the author
gives for every model the corresponding
method of hypothesis testing: whether the
given assumption holds. The abundance of
numerical examples, diagrams, tables helps
the reader to analyze the problems arisen not €L CHiang

only from biology, but from social sciences, STATISTICAL METHODS
too ... Due to the interesting applications the OF ANALYSIS
book can be recommended also to lecturers of
theoretical statistics to demonstrate the force

of the theory.”

Acta Scientiarum Mathematicarum

656pp Oct 2003
978-981-238-309-9 US$125 £83
978-981-238-310-5(pbk) US$66 £43

DOOK

GREEN, BROWN, AND PROBABILITY AND
BROWNIAN MOTION ON THE LINE
by Kai Lai Chung (Stanford University, USA)

“It makes excellent reading for anyone
interested in the interplay between analysis
and probability theory. The various historical
quotes and references are interesting for their
own sake.”

Journal of the American Statistical Association

Contents: Green, Brown, and Probability:
Green’s Ideas; Probability and Potential; Process;
Random Time; Markov Property; Brownian
Construct; The Trouble with Boundary; Return
to Green; Strong Markov Property; Transience; Last but Not Least; Least
Energy; Brownian Motion on the Line: Exit and Return; Time and Place;
A General Method; Drift; Dirichlet and Poisson Problems; Feynman-Kac
Functionals; Stopped Feynman—Kac Functional: Introduction; The Results;
The Connections.

180pp May 2002
978-981-02-4689-1 US$69 £45
978-981-02-4690-7 (pbk) US$26 £17

Series on Concrete and Applicable Mathematics

PROBLEMS IN PROBABILITY I""'
by T M Mills (La Trobe University, Australia) Vol. 2

“The solutions are detailed and complete rather
than merely answers ... The bibliography,
containing about 70 references, includes many
well-known and standard texts and several
important historical works ... Problems in
Probability is a welcome and affordable
addition to the toolbox of resources for
instructors of undergraduate probability.” TR Ml

Problems

Probability

The American Statistician

Contents: Sets, Measure and Probability;
Elementary Probability; Discrete Random Variables; Continuous Random
Variables; Limit Theorems; Random Walks.

192pp Nov 2001
978-981-02-4598-6 US$49 £32
STATISTICS AND TRUTH

Putting Chance to Work (Second Edition)
by C Radhakrishna Rao (Pennsylvania State University)

Review of the First Edition:

“I am convinced that these lectures will be
useful to a large public: to the young, who only
know some techniques and who want to enlarge
their thinking horizon, to the more mature, for
whom some of the ideas they have acquired
remained in a confused form.”

STATISTICS
AND TRUTH

Punting Chasoe i Witk

Biometrics

Contents: Uncertainty, Randomness and Creation
of New Knowledge; Taming of Uncertainty —
Evolution of Statistics; Principles and Strategies
of Data Analysis: Cross Examination of Data;
Weighted Distributions — Data with Built-in Bias; Statistics: An Inevitable
Instrument in Search of Truth; Public Understanding of Statistics: Learning
from Numbers.

212pp Aug 1997
978-981-02-3111-8 US$59 £39



ADVANCED SERIES ON STATISTICAL SCIENCE AND APPLIED PROBABILITY

CHANGE OF TIME AND CHANGE

OF MEASURE

by Ole E Barndorff-Nielsen (Aarhus University, Denmark) &
Albert Shiryaev (Steklov Mathematical Institute, Russia & Moscow State

_4

Vol. 13

University, Russia)

Random change of time is key to understanding
the nature of various stochastic processes, and
gives rise to interesting mathematical results
and insights of importance for the modeling
and interpretation of empirically observed
dynamic processes. Change of probability law
is a technique for solving central questions
in mathematical finance, and also has a
considerable role in insurance mathematics,
large deviation theory, and other fields.

The book comprehensively collects and
integrates results from a number of scattered sources in the literature and
discusses the importance of the results relative to the existing literature,
particularly with regard to mathematical finance. It is invaluable as a
textbook for graduate-level courses and students or a handy reference for
researchers and practitioners in financial mathematics and econometrics.

Nov 2010
US$70 £43

324pp
978-981-4324-47-2

ELEMENTARY STOCHASTIC CALCULUS,

WITH FINANCE IN VIEW
by Thomas Mikosch (University of Groningen)

_4

Vol. 6

“... this is a well-written book, which makes the

difficult object of mathematical finance easy

to understand also for non-mathematicians.

It might be useful for economics students and s,

STOCHASTIC

all practitioners in the field of finance who are CALCULUS

interested in the mathematical methodology P e i

behind the Black-Scholes model.” Vit Ml
Statistical Papers J (T

Modelling with the It6 integral or stochastic !

differential equations has become increasingly ——

important in various applied fields, including
physics, biology, chemistry and finance. However, stochastic calculus is
based on a deep mathematical theory.

This book is suitable for the reader without a deep mathematical
background. It gives an elementary introduction to that area of probability
theory, without burdening the reader with a great deal of measure theory.
Applications are taken from stochastic finance. In particular, the Black-
Scholes option pricing formula is derived. The book can serve as a text for
a course on stochastic calculus for non-mathematicians or as elementary
reading material for anyone who wants to learn about It6 calculus and/
or stochastic finance.

Oct 1998
US$55 £37

224pp
978-981-02-3543-7

AN ELEMENTARY INTRODUCTION TO "
STOCHASTIC INTEREST RATE MODELING F+

by Nicolas Privault (City University of Hong Kong, Hong Kong) Vol. 12

“All this and a little more is done in 133
pages, including exercises, making this text an
attractive choice for a one-semester course at

the graduate level” iy

IMTRODUCTION To
STOCHASTIC INTEREST
MATE HODELWG

Mathematical Reviews

Contents: A Review of Stochastic Calculus; A
Review of Black-Scholes Pricing; Short Term
Interest Rate Models; Pricing of Zero-Coupon
Bonds; Forward Rate Modeling; The Heath-
Jarrow—Morton (HJM) Model; The Forward
Measure and Derivative Pricing; Curve Fitting
and a Two-Factor Model; Pricing of Caps and Swaptions on the LIBOR; The
Brace—Gatarek—Musiela (BGM) Model; Mathematical Tools; Some Recent
Developments; Solutions to the Exercises.

Oct 2008
US$69 £45

192pp
978-981-283-273-3

PRINCIPLES OF STATISTICAL INFERENCE
FROM A NEO-FISHERIAN PERSPECTIVE «

by Luigi Pace & Alessandra Salvan (University of Padua, Italy) Yol.4

“The pleasant feature of the book is that it
contains a number of illustrative examples, each
chapter is supplemented with problems to solve

and with bibliograhic notes ... it is well written PRINCIFLES OF
and can be really a useful book on principles ATATITICAL
of statistical inference for researchers as well || | IN_FE_ HEE_':,E.
as for PhD students.”

Mathematics Abstracts by Funi

]

In this book, an integrated introduction to
statistical inference is provided from a frequentist iy
likelihood-based viewpoint. Classical results are —

presented together with recent developments, largely built upon ideas
due to R.A. Fisher. The term “neo-Fisherian” highlights this. The emphasis
is more on general concepts and methods than on regularity conditions.
Many examples are given for specific statistical models. Each chapter is
supplemented with problems and bibliographic notes. This volume can
serve as a textbook in intermediate-level undergraduate and postgraduate
courses in statistical inference.

556pp Aug 1997
978-981-02-3066-1 US$97 £64
978-981-238-694-6(pbk) US$51 £34
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