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A thorough grounding in Markov chains and martingales is essential in dealing
with many problems in applied probability, and is a gateway to the more complex
situations encountered in the study of stochastic processes. Exercises are a
fundamental and valuable training tool that deepen students' understanding of
theoretical principles and prepare th
This volume by two international leaders in the field proposes a systematic
exposition of convergence in law for stochastic processes from the point of view
of semimartingale theory. It emphasizes results that are useful for mathematical
theory and mathematical statistics. Coverage develops in detail useful parts of
the general theory of stochastic processes, such as martingale problems and
absolute continuity or contiguity results.
This research monograph presents a mathematical approach based on
stochastic calculus which tackles the "cutting edge" in porous media science and
engineering - prediction of dispersivity from covariance of hydraulic conductivity
(velocity). The problem is of extreme importance for tracer analysis, for enhanced
recovery by injection of miscible gases, etc. This book explains a generalised
mathematical model and effective numerical methods that may highly impact the
stochastic porous media hydrodynamics. The book starts with a general overview
of the problem of scale dependence of the dispersion coefficient in porous media.
Then a review of pertinent topics of stochastic calculus that would be useful in
the modeling in the subsequent chapters is succinctly presented. The
development of a generalised stochastic solute transport model for any given
velocity covariance without resorting to Fickian assumptions from laboratory
scale to field scale is discussed in detail. The mathematical approaches
presented here may be useful for many other problems related to chemical
dispersion in porous media.
This textbook aims to fill the gap between those that offer a theoretical treatment
without many applications and those that present and apply formulas without
appropriately deriving them. The balance achieved will give readers a
fundamental understanding of key financial ideas and tools that form the basis for
building realistic models, including those that may become proprietary. Numerous
carefully chosen examples and exercises reinforce the student’s conceptual
understanding and facility with applications. The exercises are divided into
conceptual, application-based, and theoretical problems, which probe the
material deeper. The book is aimed toward advanced undergraduates and firstyear graduate students who are new to finance or want a more rigorous
treatment of the mathematical models used within. While no background in
finance is assumed, prerequisite math courses include multivariable calculus,
probability, and linear algebra. The authors introduce additional mathematical
tools as needed. The entire textbook is appropriate for a single year-long course
on introductory mathematical finance. The self-contained design of the text
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allows for instructor flexibility in topics courses and those focusing on financial
derivatives. Moreover, the text is useful for mathematicians, physicists, and
engineers who want to learn finance via an approach that builds their financial
intuition and is explicit about model building, as well as business school students
who want a treatment of finance that is deeper but not overly theoretical.
An introduction to stochastic processes through the use of R Introduction to
Stochastic Processes with R is an accessible and well-balanced presentation of
the theory of stochastic processes, with an emphasis on real-world applications
of probability theory in the natural and social sciences. The use of simulation, by
means of the popular statistical freeware R, makes theoretical results come alive
with practical, hands-on demonstrations. Written by a highly-qualified expert in
the field, the author presents numerous examples from a wide array of
disciplines, which are used to illustrate concepts and highlight computational and
theoretical results. Developing readers’ problem-solving skills and mathematical
maturity, Introduction to Stochastic Processes with R features: Over 200
examples and 600 end-of-chapter exercises A tutorial for getting started with R,
and appendices that contain review material in probability and matrix algebra
Discussions of many timely and interesting supplemental topics including Markov
chain Monte Carlo, random walk on graphs, card shuffling, Black-Scholes options
pricing, applications in biology and genetics, cryptography, martingales, and
stochastic calculus Introductions to mathematics as needed in order to suit
readers at many mathematical levels A companion website that includes relevant
data files as well as all R code and scripts used throughout the book Introduction
to Stochastic Processes with R is an ideal textbook for an introductory course in
stochastic processes. The book is aimed at undergraduate and beginning
graduate-level students in the science, technology, engineering, and
mathematics disciplines. The book is also an excellent reference for applied
mathematicians and statisticians who are interested in a review of the topic.
Introduces key results essential for financial practitioners by means of concrete
examples and a fully rigorous exposition.
The fourth edition of Probability, Random Variables and Stochastic Processes
has been updated significantly from the previous edition, and it now includes coauthor S. Unnikrishna Pillai of Polytechnic University. The book is intended for a
senior/graduate level course in probability and is aimed at students in electrical
engineering, math, and physics departments. The authors' approach is to
develop the subject of probability theory and stochastic processes as a deductive
discipline and to illustrate the theory with basic applications of engineering
interest. Approximately 1/3 of the text is new material--this material maintains the
style and spirit of previous editions. In order to bridge the gap between concepts
and applications, a number of additional examples have been added for further
clarity, as well as several new topics.
"The 4th edition of Ghahramani's book is replete with intriguing historical notes,
insightful comments, and well-selected examples/exercises that, together,
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capture much of the essence of probability. Along with its Companion Website,
the book is suitable as a primary resource for a first course in probability.
Moreover, it has sufficient material for a sequel course introducing stochastic
processes and stochastic simulation." --Nawaf Bou-Rabee, Associate Professor
of Mathematics, Rutgers University Camden, USA "This book is an excellent
primer on probability, with an incisive exposition to stochastic processes included
as well. The flow of the text aids its readability, and the book is indeed a treasure
trove of set and solved problems. Every sub-topic within a chapter is
supplemented by a comprehensive list of exercises, accompanied frequently by
self-quizzes, while each chapter ends with a useful summary and another rich
collection of review problems." --Dalia Chakrabarty, Department of Mathematical
Sciences, Loughborough University, UK "This textbook provides a thorough and
rigorous treatment of fundamental probability, including both discrete and
continuous cases. The book’s ample collection of exercises gives instructors and
students a great deal of practice and tools to sharpen their understanding.
Because the definitions, theorems, and examples are clearly labeled and easy to
find, this book is not only a great course accompaniment, but an invaluable
reference." --Joshua Stangle, Assistant Professor of Mathematics, University of
Wisconsin – Superior, USA This one- or two-term calculus-based basic
probability text is written for majors in mathematics, physical sciences,
engineering, statistics, actuarial science, business and finance, operations
research, and computer science. It presents probability in a natural way: through
interesting and instructive examples and exercises that motivate the theory,
definitions, theorems, and methodology. This book is mathematically rigorous
and, at the same time, closely matches the historical development of probability.
Whenever appropriate, historical remarks are included, and the 2096 examples
and exercises have been carefully designed to arouse curiosity and hence
encourage students to delve into the theory with enthusiasm. New to the Fourth
Edition: 538 new examples and exercises have been added, almost all of which
are of applied nature in realistic contexts Self-quizzes at the end of each section
and self-tests at the end of each chapter allow students to check their
comprehension of the material An all-new Companion Website includes
additional examples, complementary topics not covered in the previous editions,
and applications for more in-depth studies, as well as a test bank and figure
slides. It also includes complete solutions to all self-test and self-quiz problems
Saeed Ghahramani is Professor of Mathematics and Dean of the College of Arts
and Sciences at Western New England University. He received his Ph.D. from
the University of California at Berkeley in Mathematics and is a recipient of
teaching awards from Johns Hopkins University and Towson University. His
research focuses on applied probability, stochastic processes, and queuing
theory.
Stochastic processes are tools used widely by statisticians and researchers
working in the mathematics of finance. This book for self-study provides a
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detailed treatment of conditional expectation and probability, a topic that in
principle belongs to probability theory, but is essential as a tool for stochastic
processes. The book centers on exercises as the main means of explanation.
This book focuses on a central question in the field of complex systems: Given a
fluctuating (in time or space), uni- or multi-variant sequentially measured set of
experimental data (even noisy data), how should one analyse non-parametrically
the data, assess underlying trends, uncover characteristics of the fluctuations
(including diffusion and jump contributions), and construct a stochastic evolution
equation? Here, the term "non-parametrically" exemplifies that all the functions
and parameters of the constructed stochastic evolution equation can be
determined directly from the measured data. The book provides an overview of
methods that have been developed for the analysis of fluctuating time series and
of spatially disordered structures. Thanks to its feasibility and simplicity, it has
been successfully applied to fluctuating time series and spatially disordered
structures of complex systems studied in scientific fields such as physics,
astrophysics, meteorology, earth science, engineering, finance, medicine and the
neurosciences, and has led to a number of important results. The book also
includes the numerical and analytical approaches to the analyses of complex
time series that are most common in the physical and natural sciences. Further, it
is self-contained and readily accessible to students, scientists, and researchers
who are familiar with traditional methods of mathematics, such as ordinary, and
partial differential equations. The codes for analysing continuous time series are
available in an R package developed by the research group Turbulence, Wind
energy and Stochastic (TWiSt) at the Carl von Ossietzky University of Oldenburg
under the supervision of Prof. Dr. Joachim Peinke. This package makes it
possible to extract the (stochastic) evolution equation underlying a set of data or
measurements.
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
This textbook explores probability and stochastic processes at a level that does
not require any prior knowledge except basic calculus. It presents the
fundamental concepts in a step-by-step manner, and offers remarks and
warnings for deeper insights. The chapters include basic examples, which are
revisited as the new concepts are introduced. To aid learning, figures and
diagrams are used to help readers grasp the concepts, and the solutions to the
exercises and problems. Further, a table format is also used where relevant for
better comparison of the ideas and formulae. The first part of the book introduces
readers to the essentials of probability, including combinatorial analysis,
conditional probability, and discrete and continuous random variable. The second
part then covers fundamental stochastic processes, including point, counting,
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renewal and regenerative processes, the Poisson process, Markov chains,
queuing models and reliability theory. Primarily intended for undergraduate
engineering students, it is also useful for graduate-level students wanting to
refresh their knowledge of the basics of probability and stochastic processes.
An Introduction to Stochastic Modeling provides information pertinent to the
standard concepts and methods of stochastic modeling. This book presents the
rich diversity of applications of stochastic processes in the sciences. Organized
into nine chapters, this book begins with an overview of diverse types of
stochastic models, which predicts a set of possible outcomes weighed by their
likelihoods or probabilities. This text then provides exercises in the applications of
simple stochastic analysis to appropriate problems. Other chapters consider the
study of general functions of independent, identically distributed, nonnegative
random variables representing the successive intervals between renewals. This
book discusses as well the numerous examples of Markov branching processes
that arise naturally in various scientific disciplines. The final chapter deals with
queueing models, which aid the design process by predicting system
performance. This book is a valuable resource for students of engineering and
management science. Engineers will also find this book useful.
Stochastic processes are mathematical models of random phenomena that
evolve according to prescribed dynamics. Processes commonly used in
applications are Markov chains in discrete and continuous time, renewal and
regenerative processes, Poisson processes, and Brownian motion. This volume
gives an in-depth description of the structure and basic properties of these
stochastic processes. A main focus is on equilibrium distributions, strong laws of
large numbers, and ordinary and functional central limit theorems for cost and
performance parameters. Although these results differ for various processes,
they have a common trait of being limit theorems for processes with regenerative
increments. Extensive examples and exercises show how to formulate stochastic
models of systems as functions of a system’s data and dynamics, and how to
represent and analyze cost and performance measures. Topics include
stochastic networks, spatial and space-time Poisson processes, queueing,
reversible processes, simulation, Brownian approximations, and varied
Markovian models. The technical level of the volume is between that of
introductory texts that focus on highlights of applied stochastic processes, and
advanced texts that focus on theoretical aspects of processes.
Building upon the previous editions, this textbook is a first course in stochastic
processes taken by undergraduate and graduate students (MS and PhD students
from math, statistics, economics, computer science, engineering, and finance
departments) who have had a course in probability theory. It covers Markov
chains in discrete and continuous time, Poisson processes, renewal processes,
martingales, and option pricing. One can only learn a subject by seeing it in
action, so there are a large number of examples and more than 300 carefully
chosen exercises to deepen the reader’s understanding. Drawing from teaching
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experience and student feedback, there are many new examples and problems
with solutions that use TI-83 to eliminate the tedious details of solving linear
equations by hand, and the collection of exercises is much improved, with many
more biological examples. Originally included in previous editions, material too
advanced for this first course in stochastic processes has been eliminated while
treatment of other topics useful for applications has been expanded. In addition,
the ordering of topics has been improved; for example, the difficult subject of
martingales is delayed until its usefulness can be applied in the treatment of
mathematical finance.
This clear and lively introduction to probability theory concentrates on the results
that are the most useful for applications, including combinatorial probability and
Markov chains. Concise and focused, it is designed for a one-semester
introductory course in probability for students who have some familiarity with
basic calculus. Reflecting the author's philosophy that the best way to learn
probability is to see it in action, there are more than 350 problems and 200
examples. The examples contain all the old standards such as the birthday
problem and Monty Hall, but also include a number of applications not found in
other books, from areas as broad ranging as genetics, sports, finance, and
inventory management.
Fundamentals of Probability with Stochastic Processes, Third Edition teaches
probability in a natural way through interesting and instructive examples and exercises
that motivate the theory, definitions, theorems, and methodology. The author takes a
mathematically rigorous approach while closely adhering to the historical development
of probability
The purpose of this text is to bring graduate students specializing in probability theory
to current research topics at the interface of combinatorics and stochastic processes.
There is particular focus on the theory of random combinatorial structures such as
partitions, permutations, trees, forests, and mappings, and connections between the
asymptotic theory of enumeration of such structures and the theory of stochastic
processes like Brownian motion and Poisson processes.
This book introduces stochastic processes and their applications for students in
engineering, industrial statistics, science, operations research, business, and finance. It
provides the theoretical foundations for modeling time-dependent random phenomena
encountered in these disciplines. Through numerous science and engineering-based
examples and exercises, the author presents the subject in a comprehensible,
practically oriented way, but he also includes some important proofs and theoretically
challenging examples and exercises that will appeal to more mathematically minded
readers. Solutions to most of the exercises are included either in an appendix or within
the text.
Starting around the late 1950s, several research communities began relating the
geometry of graphs to stochastic processes on these graphs. This book, twenty years
in the making, ties together research in the field, encompassing work on percolation,
isoperimetric inequalities, eigenvalues, transition probabilities, and random walks.
Written by two leading researchers, the text emphasizes intuition, while giving complete
proofs and more than 850 exercises. Many recent developments, in which the authors
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have played a leading role, are discussed, including percolation on trees and Cayley
graphs, uniform spanning forests, the mass-transport technique, and connections on
random walks on graphs to embedding in Hilbert space. This state-of-the-art account of
probability on networks will be indispensable for graduate students and researchers
alike.
Algebraic, differential, and integral equations are used in the applied sciences, en
gineering, economics, and the social sciences to characterize the current state of a
physical, economic, or social system and forecast its evolution in time. Generally, the
coefficients of and/or the input to these equations are not precisely known be cause of
insufficient information, limited understanding of some underlying phe nomena, and
inherent randonmess. For example, the orientation of the atomic lattice in the grains of
a polycrystal varies randomly from grain to grain, the spa tial distribution of a phase of a
composite material is not known precisely for a particular specimen, bone properties
needed to develop reliable artificial joints vary significantly with individual and age,
forces acting on a plane from takeoff to landing depend in a complex manner on the
environmental conditions and flight pattern, and stock prices and their evolution in time
depend on a large number of factors that cannot be described by deterministic models.
Problems that can be defined by algebraic, differential, and integral equations with
random coefficients and/or input are referred to as stochastic problems. The main
objective of this book is the solution of stochastic problems, that is, the determination of
the probability law, moments, and/or other probabilistic properties of the state of a
physical, economic, or social system. It is assumed that the operators and inputs
defining a stochastic problem are specified.
Stochastic differential equations are differential equations whose solutions are
stochastic processes. They exhibit appealing mathematical properties that are useful in
modeling uncertainties and noisy phenomena in many disciplines. This book is
motivated by applications of stochastic differential equations in target tracking and
medical technology and, in particular, their use in methodologies such as filtering,
smoothing, parameter estimation, and machine learning. It builds an intuitive hands-on
understanding of what stochastic differential equations are all about, but also covers the
essentials of It calculus, the central theorems in the field, and such approximation
schemes as stochastic Runge-Kutta. Greater emphasis is given to solution methods
than to analysis of theoretical properties of the equations. The book's practical
approach assumes only prior understanding of ordinary differential equations. The
numerous worked examples and end-of-chapter exercises include application-driven
derivations and computational assignments. MATLAB/Octave source code is available
for download, promoting hands-on work with the methods.
This book is an English translation of Kiyosi Ito's monograph published in Japanese in
1957. It gives a unified and comprehensive account of additive processes (or Levy
processes), stationary processes, and Markov processes, which constitute the three
most important classes of stochastic processes. Written by one of the leading experts in
the field, this volume presents to the reader lucid explanations of the fundamental
concepts and basic results in each of these three major areas of the theory of
stochastic processes. With the requirements limited to an introductory graduate course
on analysis (especially measure theory) and basic probability theory, this book is an
excellent text for any graduate course on stochastic processes. Kiyosi Ito is famous
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throughout the world for his work on stochastic integrals (including the Ito formula), but
he has made substantial contributions to other areas of probability theory as well, such
as additive processes, stationary processes, and Markov processes (especially
diffusion processes), which are topics covered in this book. For his contributions and
achievements, he has received, among others, the Wolf Prize, the Japan Academy
Prize, and the Kyoto Prize.
This textbook shall serve a double purpose: first of all, it is a book about generalized
stochastic processes, a very important but highly neglected part of probability theory
which plays an outstanding role in noise modelling. Secondly, this textbook is a guide to
noise modelling for mathematicians and engineers to foster the interdisciplinary
discussion between mathematicians (to provide effective noise models) and engineers
(to be familiar with the mathematical backround of noise modelling in order to handle
noise models in an optimal way).Two appendices on "A Short Course in Probability
Theory" and "Spectral Theory of Stochastic Processes" plus a well-choosen set of
problems and solutions round this compact textbook off.
Readership: Undergraduates and researchers in probability and statistics; applied, pure
and financial mathematics; economics; chaos.
Stochastic processes are found in probabilistic systems that evolve with time. Discrete
stochastic processes change by only integer time steps (for some time scale), or are
characterized by discrete occurrences at arbitrary times. Discrete Stochastic Processes
helps the reader develop the understanding and intuition necessary to apply stochastic
process theory in engineering, science and operations research. The book approaches
the subject via many simple examples which build insight into the structure of stochastic
processes and the general effect of these phenomena in real systems. The book
presents mathematical ideas without recourse to measure theory, using only minimal
mathematical analysis. In the proofs and explanations, clarity is favored over formal
rigor, and simplicity over generality. Numerous examples are given to show how results
fail to hold when all the conditions are not satisfied. Audience: An excellent textbook for
a graduate level course in engineering and operations research. Also an invaluable
reference for all those requiring a deeper understanding of the subject.
This book is an introduction to the modern approach to the theory of Markov chains.
The main goal of this approach is to determine the rate of convergence of a Markov
chain to the stationary distribution as a function of the size and geometry of the state
space. The authors develop the key tools for estimating convergence times, including
coupling, strong stationary times, and spectral methods. Whenever possible,
probabilistic methods are emphasized. The book includes many examples and provides
brief introductions to some central models of statistical mechanics. Also provided are
accounts of random walks on networks, including hitting and cover times, and analyses
of several methods of shuffling cards. As a prerequisite, the authors assume a modest
understanding of probability theory and linear algebra at an undergraduate level.
Markov Chains and Mixing Times is meant to bring the excitement of this active area of
research to a wide audience.
This definitive textbook provides a solid introduction to discrete and continuous
stochastic processes, tackling a complex field in a way that instils a deep understanding
of the relevant mathematical principles, and develops an intuitive grasp of the way
these principles can be applied to modelling real-world systems. It includes a careful
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review of elementary probability and detailed coverage of Poisson, Gaussian and
Markov processes with richly varied queuing applications. The theory and applications
of inference, hypothesis testing, estimation, random walks, large deviations,
martingales and investments are developed. Written by one of the world's leading
information theorists, evolving over twenty years of graduate classroom teaching and
enriched by over 300 exercises, this is an exceptional resource for anyone looking to
develop their understanding of stochastic processes.
The main purpose of the book is to show how a viscosity approach can be used to
tackle control problems in insurance. The problems covered are the maximization of
survival probability as well as the maximization of dividends in the classical collective
risk model. The authors consider the possibility of controlling the risk process by
reinsurance as well as by investments. They show that optimal value functions are
characterized as either the unique or the smallest viscosity solution of the associated
Hamilton-Jacobi-Bellman equation; they also study the structure of the optimal
strategies and show how to find them. The viscosity approach was widely used in
control problems related to mathematical finance but until quite recently it was not used
to solve control problems related to actuarial mathematical science. This book is
designed to familiarize the reader on how to use this approach. The intended audience
is graduate students as well as researchers in this area.
Praise for the First Edition ". . . an excellent textbook . . . well organized and neatly
written." —Mathematical Reviews ". . . amazingly interesting . . ." —Technometrics
Thoroughly updated to showcase the interrelationships between probability, statistics,
and stochastic processes, Probability, Statistics, and Stochastic Processes, Second
Edition prepares readers to collect, analyze, and characterize data in their chosen
fields. Beginning with three chapters that develop probability theory and introduce the
axioms of probability, random variables, and joint distributions, the book goes on to
present limit theorems and simulation. The authors combine a rigorous, calculus-based
development of theory with an intuitive approach that appeals to readers' sense of
reason and logic. Including more than 400 examples that help illustrate concepts and
theory, the Second Edition features new material on statistical inference and a wealth of
newly added topics, including: Consistency of point estimators Large sample theory
Bootstrap simulation Multiple hypothesis testing Fisher's exact test and KolmogorovSmirnov test Martingales, renewal processes, and Brownian motion One-way analysis
of variance and the general linear model Extensively class-tested to ensure an
accessible presentation, Probability, Statistics, and Stochastic Processes, Second
Edition is an excellent book for courses on probability and statistics at the upperundergraduate level. The book is also an ideal resource for scientists and engineers in
the fields of statistics, mathematics, industrial management, and engineering.
This book uses a distinctly applied framework to present the most important topics in
stochastic processes, including Gaussian and Markovian processes, Markov Chains,
Poisson processes, Brownian motion and queueing theory. The book also examines in
detail special diffusion processes, with implications for finance, various generalizations
of Poisson processes, and renewal processes. It contains numerous examples and
approximately 350 advanced problems that reinforce both concepts and applications.
Entertaining mini-biographies of mathematicians give an enriching historical context.
The book includes statistical tables and solutions to the even-numbered problems at
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the end.
Emphasizing fundamental mathematical ideas rather than proofs, Introduction to
Stochastic Processes, Second Edition provides quick access to important foundations
of probability theory applicable to problems in many fields. Assuming that you have a
reasonable level of computer literacy, the ability to write simple programs, and the
access to software for linear algebra computations, the author approaches the
problems and theorems with a focus on stochastic processes evolving with time, rather
than a particular emphasis on measure theory. For those lacking in exposure to linear
differential and difference equations, the author begins with a brief introduction to these
concepts. He proceeds to discuss Markov chains, optimal stopping, martingales, and
Brownian motion. The book concludes with a chapter on stochastic integration. The
author supplies many basic, general examples and provides exercises at the end of
each chapter. New to the Second Edition: Expanded chapter on stochastic integration
that introduces modern mathematical finance Introduction of Girsanov transformation
and the Feynman-Kac formula Expanded discussion of Itô's formula and the BlackScholes formula for pricing options New topics such as Doob's maximal inequality and
a discussion on self similarity in the chapter on Brownian motion Applicable to the fields
of mathematics, statistics, and engineering as well as computer science, economics,
business, biological science, psychology, and engineering, this concise introduction is
an excellent resource both for students and professionals.

This book offers a rigorous and self-contained presentation of stochastic
integration and stochastic calculus within the general framework of continuous
semimartingales. The main tools of stochastic calculus, including Itô’s formula,
the optional stopping theorem and Girsanov’s theorem, are treated in detail
alongside many illustrative examples. The book also contains an introduction to
Markov processes, with applications to solutions of stochastic differential
equations and to connections between Brownian motion and partial differential
equations. The theory of local times of semimartingales is discussed in the last
chapter. Since its invention by Itô, stochastic calculus has proven to be one of the
most important techniques of modern probability theory, and has been used in
the most recent theoretical advances as well as in applications to other fields
such as mathematical finance. Brownian Motion, Martingales, and Stochastic
Calculus provides a strong theoretical background to the reader interested in
such developments. Beginning graduate or advanced undergraduate students
will benefit from this detailed approach to an essential area of probability theory.
The emphasis is on concise and efficient presentation, without any concession to
mathematical rigor. The material has been taught by the author for several years
in graduate courses at two of the most prestigious French universities. The fact
that proofs are given with full details makes the book particularly suitable for selfstudy. The numerous exercises help the reader to get acquainted with the tools
of stochastic calculus.
Stochastic calculus has important applications to mathematical finance. This
book will appeal to practitioners and students who want an elementary
introduction to these areas. From the reviews: "As the preface says, ‘This is a
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text with an attitude, and it is designed to reflect, wherever possible and
appropriate, a prejudice for the concrete over the abstract’. This is also reflected
in the style of writing which is unusually lively for a mathematics book."
--ZENTRALBLATT MATH
Unlike traditional introductory math/stat textbooks, Probability and Statistics: The
Science of Uncertainty brings a modern flavor based on incorporating the
computer to the course and an integrated approach to inference. From the start
the book integrates simulations into its theoretical coverage, and emphasizes the
use of computer-powered computation throughout.* Math and science majors
with just one year of calculus can use this text and experience a refreshing blend
of applications and theory that goes beyond merely mastering the technicalities.
They'll get a thorough grounding in probability theory, and go beyond that to the
theory of statistical inference and its applications. An integrated approach to
inference is presented that includes the frequency approach as well as Bayesian
methodology. Bayesian inference is developed as a logical extension of
likelihood methods. A separate chapter is devoted to the important topic of model
checking and this is applied in the context of the standard applied statistical
techniques. Examples of data analyses using real-world data are presented
throughout the text. A final chapter introduces a number of the most important
stochastic process models using elementary methods. *Note: An appendix in the
book contains Minitab code for more involved computations. The code can be
used by students as templates for their own calculations. If a software package
like Minitab is used with the course then no programming is required by the
students.
This important book provides information necessary for those dealing with
stochastic calculus and pricing in the models of financial markets operating under
uncertainty; introduces the reader to the main concepts, notions and results of
stochastic financial mathematics; and develops applications of these results to
various kinds of calculations required in financial engineering. It also answers the
requests of teachers of financial mathematics and engineering by making a bias
towards probabilistic and statistical ideas and the methods of stochastic calculus
in the analysis of market risks.
This updated and revised first-course textbook in applied probability provides a
contemporary and lively post-calculus introduction to the subject of probability.
The exposition reflects a desirable balance between fundamental theory and
many applications involving a broad range of real problem scenarios. It is
intended to appeal to a wide audience, including mathematics and statistics
majors, prospective engineers and scientists, and those business and social
science majors interested in the quantitative aspects of their disciplines. The
textbook contains enough material for a year-long course, though many
instructors will use it for a single term (one semester or one quarter). As such,
three course syllabi with expanded course outlines are now available for
download on the book’s page on the Springer website. A one-term course would
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cover material in the core chapters (1-4), supplemented by selections from one or
more of the remaining chapters on statistical inference (Ch. 5), Markov chains
(Ch. 6), stochastic processes (Ch. 7), and signal processing (Ch. 8—available
exclusively online and specifically designed for electrical and computer
engineers, making the book suitable for a one-term class on random signals and
noise). For a year-long course, core chapters (1-4) are accessible to those who
have taken a year of univariate differential and integral calculus; matrix algebra,
multivariate calculus, and engineering mathematics are needed for the latter,
more advanced chapters. At the heart of the textbook’s pedagogy are 1,100
applied exercises, ranging from straightforward to reasonably challenging,
roughly 700 exercises in the first four “core” chapters alone—a self-contained
textbook of problems introducing basic theoretical knowledge necessary for
solving problems and illustrating how to solve the problems at hand – in R and
MATLAB, including code so that students can create simulations. New to this
edition • Updated and re-worked Recommended Coverage for instructors,
detailing which courses should use the textbook and how to utilize different
sections for various objectives and time constraints • Extended and revised
instructions and solutions to problem sets • Overhaul of Section 7.7 on
continuous-time Markov chains • Supplementary materials include three sample
syllabi and updated solutions manuals for both instructors and students
Based on a well-established and popular course taught by the authors over many
years, Stochastic Processes: An Introduction, Third Edition, discusses the
modelling and analysis of random experiments, where processes evolve over
time. The text begins with a review of relevant fundamental probability. It then
covers gambling problems, random walks, and Markov chains. The authors go on
to discuss random processes continuous in time, including Poisson, birth and
death processes, and general population models, and present an extended
discussion on the analysis of associated stationary processes in queues. The
book also explores reliability and other random processes, such as branching,
martingales, and simple epidemics. A new chapter describing Brownian motion,
where the outcomes are continuously observed over continuous time, is included.
Further applications, worked examples and problems, and biographical details
have been added to this edition. Much of the text has been reworked. The
appendix contains key results in probability for reference. This concise, updated
book makes the material accessible, highlighting simple applications and
examples. A solutions manual with fully worked answers of all end-of-chapter
problems, and Mathematica® and R programs illustrating many processes
discussed in the book, can be downloaded from crcpress.com.
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