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Elements Of Stochastic Modelling
This monograph considers engineering systems with random
parame ters. Its context, format, and timing are correlated
with the intention of accelerating the evolution of the
challenging field of Stochastic Finite Elements. The random
system parameters are modeled as second order stochastic
processes defined by their mean and covari ance functions.
Relying on the spectral properties of the covariance function,
the Karhunen-Loeve expansion is used' to represent these
processes in terms of a countable set of un correlated
random vari ables. Thus, the problem is cast in a finite
dimensional setting. Then, various spectral approximations
for the stochastic response of the system are obtained based
on different criteria. Implementing the concept of Generalized
Inverse as defined by the Neumann Ex pansion, leads to an
explicit expression for the response process as a multivariate
polynomial functional of a set of un correlated random
variables. Alternatively, the solution process is treated as an
element in the Hilbert space of random functions, in which a
spectral repre sentation in terms of the Polynomial Chaoses
is identified. In this context, the solution process is
approximated by its projection onto a finite subspace
spanned by these polynomials.
This textbook has been developed from the lecture notes for
a one-semester course on stochastic modelling. It reviews the
basics of probability theory and then covers the following
topics: Markov chains, Markov decision processes, jump
Markov processes, elements of queueing theory, basic
renewal theory, elements of time series and simulation.
Rigorous proofs are often replaced with sketches of
arguments ? with indications as to why a particular result
holds, and also how it is connected with other results ? and
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illustrated by examples. Wherever possible, the book includes
references to more specialised texts containing both proofs
and more advanced material related to the topics covered.
Stochastic optimization problems arise in decision-making
problems under uncertainty, and find various applications in
economics and finance. On the other hand, problems in
finance have recently led to new developments in the theory
of stochastic control. This volume provides a systematic
treatment of stochastic optimization problems applied to
finance by presenting the different existing methods: dynamic
programming, viscosity solutions, backward stochastic
differential equations, and martingale duality methods. The
theory is discussed in the context of recent developments in
this field, with complete and detailed proofs, and is illustrated
by means of concrete examples from the world of finance:
portfolio allocation, option hedging, real options, optimal
investment, etc. This book is directed towards graduate
students and researchers in mathematical finance, and will
also benefit applied mathematicians interested in financial
applications and practitioners wishing to know more about the
use of stochastic optimization methods in finance.
Stochastic dynamics has been a subject of interest since the
early 20th Century. Since then, much progress has been
made in this field of study, and many modern applications for
it have been found in fields such as physics, chemistry,
biology, ecology, economy, finance, and many branches of
engineering including Mechanical, Ocean, Civil, Bio, and
Earthquake Engineering.Elements of Stochastic Dynamics
aims to meet the growing need to understand and master the
subject by introducing fundamentals to researchers who want
to explore stochastic dynamics in their fields and serving as a
textbook for graduate students in various areas involving
stochastic uncertainties. All topics within are presented from
an application approach, and may thus be more appealing to
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users without a background in pure Mathematics. The book
describes the basic concepts and theories of random
variables and stochastic processes in detail; provides various
solution procedures for systems subjected to stochastic
excitations; introduces stochastic stability and bifurcation; and
explores failures of stochastic systems. The book also
incorporates some latest research results in modeling
stochastic processes; in reducing the system degrees of
freedom; and in solving nonlinear problems. The book also
provides numerical simulation procedures of widely-used
random variables and stochastic processes.A large number of
exercise problems are included in the book to aid the
understanding of the concepts and theories, and may be
used for as course homework.
The problem of identifiability is basic to all statistical methods
and data analysis, occurring in such diverse areas as
Reliability Theory, Survival Analysis, and Econometrics,
where stochastic modeling is widely used. Mathematics
dealing with identifiability per se is closely related to the socalled branch of "characterization problems" in Probability
Theory. This book brings together relevant material on
identifiability as it occurs in these diverse fields.
"Written by two renowned experts in the field, the books
under review contain a thorough and insightful treatment of
the fundamental underpinnings of various aspects of
stochastic processes as well as a wide range of applications.
Providing clear exposition, deep mathematical results, and
superb technical representation, they are masterpieces of the
subject of stochastic analysis and nonlinear filtering....These
books...will become classics." --SIAM REVIEW
A beginner’s guide to stochastic growth modeling The chief
advantage of stochastic growth models over deterministic
models is that they combine both deterministic and stochastic
elements of dynamic behaviors, such as weather, natural
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disasters, market fluctuations, and epidemics. This makes
stochastic modeling a powerful tool in the hands of
practitioners in fields for which population growth is a critical
determinant of outcomes. However, the background
requirements for studying SDEs can be daunting for those
who lack the rigorous course of study received by math
majors. Designed to be accessible to readers who have had
only a few courses in calculus and statistics, this book offers
a comprehensive review of the mathematical essentials
needed to understand and apply stochastic growth models. In
addition, the book describes deterministic and stochastic
applications of population growth models including logistic,
generalized logistic, Gompertz, negative exponential, and
linear. Ideal for students and professionals in an array of
fields including economics, population studies, environmental
sciences, epidemiology, engineering, finance, and the
biological sciences, Stochastic Differential Equations: An
Introduction with Applications in Population Dynamics
Modeling: • Provides precise definitions of many important
terms and concepts and provides many solved example
problems • Highlights the interpretation of results and does
not rely on a theorem-proof approach • Features
comprehensive chapters addressing any background
deficiencies readers may have and offers a comprehensive
review for those who need a mathematics refresher •
Emphasizes solution techniques for SDEs and their practical
application to the development of stochastic population
models An indispensable resource for students and
practitioners with limited exposure to mathematics and
statistics, Stochastic Differential Equations: An Introduction
with Applications in Population Dynamics Modeling is an
excellent fit for advanced undergraduates and beginning
graduate students, as well as practitioners who need a gentle
introduction to SDEs. Michael J. Panik, PhD, is Professor in
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the Department of Economics, Barney School of Business
and Public Administration at the University of Hartford in
Connecticut. He received his PhD in Economics from Boston
College and is a member of the American Mathematical
Society, The American Statistical Association, and The
Econometric Society.
Readership: Undergraduates and researchers in probability
and statistics; applied, pure and financial mathematics;
economics; chaos.
The objective of this book is to introduce the elements of
stochastic processes in a rather concise manner where we
present the two most important parts — Markov chains and
stochastic analysis. The readers are led directly to the core of
the main topics to be treated in the context. Further details
and additional materials are left to a section containing
abundant exercises for further reading and studying.In the
part on Markov chains, the focus is on the ergodicity. By
using the minimal nonnegative solution method, we deal with
the recurrence and various types of ergodicity. This is done
step by step, from finite state spaces to denumerable state
spaces, and from discrete time to continuous time. The
methods of proofs adopt modern techniques, such as
coupling and duality methods. Some very new results are
included, such as the estimate of the spectral gap. The
structure and proofs in the first part are rather different from
other existing textbooks on Markov chains.In the part on
stochastic analysis, we cover the martingale theory and
Brownian motions, the stochastic integral and stochastic
differential equations with emphasis on one dimension, and
the multidimensional stochastic integral and stochastic
equation based on semimartingales. We introduce three
important topics here: the Feynman-Kac formula, random
time transform and Girsanov transform. As an essential
application of the probability theory in classical mathematics,
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we also deal with the famous Brunn-Minkowski inequality in
convex geometry.This book also features modern probability
theory that is used in different fields, such as MCMC, or even
deterministic areas: convex geometry and number theory. It
provides a new and direct routine for students going through
the classical Markov chains to the modern stochastic
analysis.
Serving as the foundation for a one-semester course in
stochastic processes for students familiar with elementary
probability theory and calculus, Introduction to Stochastic
Modeling, Third Edition, bridges the gap between basic
probability and an intermediate level course in stochastic
processes. The objectives of the text are to introduce
students to the standard concepts and methods of stochastic
modeling, to illustrate the rich diversity of applications of
stochastic processes in the applied sciences, and to provide
exercises in the application of simple stochastic analysis to
realistic problems. Realistic applications from a variety of
disciplines integrated throughout the text Plentiful, updated
and more rigorous problems, including computer "challenges"
Revised end-of-chapter exercises sets-in all, 250 exercises
with answers New chapter on Brownian motion and related
processes Additional sections on Matingales and Poisson
process
This book aims to provide a unified treatment of input/output
modelling and of control for discrete-time dynamical systems
subject to random disturbances. The results presented are of
wide applica bility in control engineering, operations research,
econometric modelling and many other areas. There are two
distinct approaches to mathematical modelling of physical
systems: a direct analysis of the physical mechanisms that
comprise the process, or a 'black box' approach based on
analysis of input/output data. The second approach is
adopted here, although of course the properties ofthe models
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we study, which within the limits of linearity are very general,
are also relevant to the behaviour of systems represented by
such models, however they are arrived at. The type of system
we are interested in is a discrete-time or sampled-data
system where the relation between input and output is (at
least approximately) linear and where additive random dis
turbances are also present, so that the behaviour of the
system must be investigated by statistical methods. After a
preliminary chapter summarizing elements of probability and
linear system theory, we introduce in Chapter 2 some general
linear stochastic models, both in input/output and state-space
form. Chapter 3 concerns filtering theory: estimation of the
state of a dynamical system from noisy observations. As well
as being an important topic in its own right, filtering theory
provides the link, via the so-called innovations representation,
between input/output models (as identified by data analysis)
and state-space models, as required for much contemporary
control theory.
This fundamental exposition of queueing theory, written by
leading researchers, answers the need for a mathematically
sound reference work on the subject and has become the
standard reference. The thoroughly revised second edition
contains a substantial number of exercises and their
solutions, which makes the book suitable as a textbook.
The primary aim of this book is to provide modern statistical
techniques and theory for stochastic processes. The
stochastic processes mentioned here are not restricted to the
usual AR, MA, and ARMA processes. A wide variety of
stochastic processes, including non-Gaussian linear
processes, long-memory processes, nonlinear processes,
non-ergodic processes and diffusion processes are
described. The authors discuss estimation and testing theory
and many other relevant statistical methods and techniques.
This book introduces some advanced topics in probability
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theories — both pure and applied — is divided into two parts.
The first part deals with the analysis of stochastic dynamical
systems, in terms of Gaussian processes, white noise theory,
and diffusion processes. The second part of the book
discusses some up-to-date applications of optimization
theories, martingale measure theories, reliability theories,
stochastic filtering theories and stochastic algorithms towards
mathematical finance issues such as option pricing and
hedging, bond market analysis, volatility studies and asset
trading modeling.
In Part I, the fundamentals of financial thinking and
elementary mathematical methods of finance are presented.
The method of presentation is simple enough to bridge the
elements of financial arithmetic and complex models of
financial math developed in the later parts. It covers
characteristics of cash flows, yield curves, and valuation of
securities. Part II is devoted to the allocation of funds and risk
management: classics (Markowitz theory of portfolio), capital
asset pricing model, arbitrage pricing theory, asset & liability
management, value at risk. The method explanation takes
into account the computational aspects. Part III explains
modeling aspects of multistage stochastic programming on a
relatively accessible level. It includes a survey of existing
software, links to parametric, multiobjective and dynamic
programming, and to probability and statistics. It focuses on
scenario-based problems with the problems of scenario
generation and output analysis discussed in detail and
illustrated within a case study.
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 text
with an attitude, and it is designed to reflect, wherever
possible and appropriate, a prejudice for the concrete over
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the abstract’. This is also reflected in the style of writing
which is unusually lively for a mathematics book."
--ZENTRALBLATT MATH

Develops an introductory and relatively simple account of
the theory and application of the evolutionary type of
stochastic process. Professor Bailey adopts the heuristic
approach of applied mathematics and develops both
theoretical principles and applied techniques
simultaneously.
The purpose, level, and style of this new edition conform
to the tenets set forth in the original preface. The authors
continue with their tack of developing simultaneously
theory and applications, intertwined so that they refurbish
and elucidate each other. The authors have made three
main kinds of changes. First, they have enlarged on the
topics treated in the first edition. Second, they have
added many exercises and problems at the end of each
chapter. Third, and most important, they have supplied,
in new chapters, broad introductory discussions of
several classes of stochastic processes not dealt with in
the first edition, notably martingales, renewal and
fluctuation phenomena associated with random sums,
stationary stochastic processes, and diffusion theory.
Fractional calculus is a rapidly growing field of research,
at the interface between probability, differential
equations, and mathematical physics. It is used to model
anomalous diffusion, in which a cloud of particles
spreads in a different manner than traditional diffusion.
This monograph develops the basic theory of fractional
calculus and anomalous diffusion, from the point of view
of probability. In this book, we will see how fractional
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calculus and anomalous diffusion can be understood at a
deep and intuitive level, using ideas from probability. It
covers basic limit theorems for random variables and
random vectors with heavy tails. This includes regular
variation, triangular arrays, infinitely divisible laws,
random walks, and stochastic process convergence in
the Skorokhod topology. The basic ideas of fractional
calculus and anomalous diffusion are closely connected
with heavy tail limit theorems. Heavy tails are applied in
finance, insurance, physics, geophysics, cell biology,
ecology, medicine, and computer engineering. The goal
of this book is to prepare graduate students in probability
for research in the area of fractional calculus, anomalous
diffusion, and heavy tails. Many interesting problems in
this area remain open. This book will guide the motivated
reader to understand the essential background needed
to read and unerstand current research papers, and to
gain the insights and techniques needed to begin making
their own contributions to this rapidly growing field.
AIDS (autoimmune deficiency syndrome) is a
devastating human disease cause by HIV, a human
immunodeficiency virus, which may be transmitted by
either sexual or other contacts in which body fluids are
exchanged. Cases of AIDS have been reported in a
majority of countries throughout the world, indicating that
the HIV/AIDS epidemic is international in scope. This
book deals with the mathematical and statistical
techniques underlying the models used to understand
the population dynamics of not only HIV/AIDS but also
other infectious diseases. Attention is given to the
development strategies for the prevention and control of
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the international epidemic within the frameworks of the
models. Two distinguishing features of the book are the
incorporation of stochastic and deterministic formulations
within a unifying conceptual framework and the
discussion of issues related to the mathematical designs
of models, which are necessary for the rigorous
utilization of computer-intensive methods. The book will
be of value to applied mathematicians,
biomathematicians, biostatisticians, epidemiologists and
other scientists interested in applying mathematics and
computers to not only the HIV/AIDS epidemic but also
other fields of epidemiology.
Stochastic processes are necessary ingredients for
building models of a wide variety of phenomena
exhibiting time varying randomness. This text offers easy
access to this fundamental topic for many students of
applied sciences at many levels. It includes examples,
exercises, applications, and computational procedures. It
is uniquely useful for beginners and non-beginners in the
field. No knowledge of measure theory is presumed.
This book provides a self-contained review of all the
relevant topics in probability theory. A software package
called MAXIM, which runs on MATLAB, is made
available for downloading. Vidyadhar G. Kulkarni is
Professor of Operations Research at the University of
North Carolina at Chapel Hill.
The monograph is devoted to an investigation of cooperative effects in stochastic models. It includes original
results of the authors in the last decade. The main object
of the monograph is an analysis of an influence of a
stochastic model structure on its characteristics.
Page 11/21

Read PDF Elements Of Stochastic Modelling
Problems of a co-operation and a decomposition are
actual in a solution of a lot of concrete problems. These
problems are: a parallelisation of algorithms and
programs, a modelling of supercomputers, computer
networks, systems of mobile telephones catastrophes in
complex systems, a design and an improvement of
technological and economical processes etc. The cooperative effects create a source of significant
dependencies between complex system characteristics
under large random disturbances. To analyse these
effects is necessary to create special methods based on
structural analysis of multi-element stochastic models
together with majoral asymptotic bounds of these models
characteristics. At the same time it demands to develop
new approaches to a processing of statistical data and a
skill in an usage of the probability theory limit theorems
and related asymptotic series and bounds. A choice of
the monograph material is defined as by initial applied
problems so by probability methods of their solution.
Conditionally the monograph may be divided into two
parts. First of them contains four sections devoted to a
finding of the co-operative effects and to a development
of new related analytical and numerical methods. This
part has presumably methodological character and
creates a theoretical base of an investigation of applied
stochastic systems. Second part contains three sections
devoted to a solution of different applied problems. It has
some interesting substantial results.
Uncertainty Quantification (UQ) is a relatively new
research area which describes the methods and
approaches used to supply quantitative descriptions of
Page 12/21

Read PDF Elements Of Stochastic Modelling
the effects of uncertainty, variability and errors in
simulation problems and models. It is rapidly becoming a
field of increasing importance, with many real-world
applications within statistics, mathematics, probability
and engineering, but also within the natural sciences.
Literature on the topic has up until now been largely
based on polynomial chaos, which raises difficulties
when considering different types of approximation and
does not lead to a unified presentation of the methods.
Moreover, this description does not consider either
deterministic problems or infinite dimensional ones. This
book gives a unified, practical and comprehensive
presentation of the main techniques used for the
characterization of the effect of uncertainty on numerical
models and on their exploitation in numerical problems.
In particular, applications to linear and nonlinear systems
of equations, differential equations, optimization and
reliability are presented. Applications of stochastic
methods to deal with deterministic numerical problems
are also discussed. Matlab® illustrates the
implementation of these methods and makes the book
suitable as a textbook and for self-study. Discusses the
main ideas of Stochastic Modeling and Uncertainty
Quantification using Functional Analysis Details listings
of Matlab® programs implementing the main methods
which complete the methodological presentation by a
practical implementation Construct your own
implementations from provided worked examples
Elements of Stochastic ModellingSecond EditionWorld
Scientific Publishing Company
Stochastic control plays an important role in many
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scientific and applied disciplines including
communications, engineering, medicine, finance and
many others. It is one of the effective methods being
used to find optimal decision-making strategies in
applications. The book provides a collection of
outstanding investigations in various aspects of
stochastic systems and their behavior. The book
provides a self-contained treatment on practical aspects
of stochastic modeling and calculus including
applications drawn from engineering, statistics, and
computer science. Readers should be familiar with basic
probability theory and have a working knowledge of
stochastic calculus. PhD students and researchers in
stochastic control will find this book useful.
Stochastic Modelling of Social Processes provides
information pertinent to the development in the field of
stochastic modeling and its applications in the social
sciences. This book demonstrates that stochastic models
can fulfill the goals of explanation and prediction.
Organized into nine chapters, this book begins with an
overview of stochastic models that fulfill normative,
predictive, and structural–analytic roles with the aid of
the theory of probability. This text then examines the
study of labor market structures using analysis of job and
career mobility, which is one of the approaches taken by
sociologists in research on the labor market. Other
chapters consider the characteristic trends and patterns
from data on divorces. This book discusses as well the
two approaches of stochastic modeling of social
processes, namely competing risk models and semiMarkov processes. The final chapter deals with the
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practical application of regression models of survival
data. This book is a valuable resource for social
scientists and statisticians.
This is an introduction to stochastic integration and
stochasticdifferential equations written in an
understandable way for a wideaudience, from students
of mathematics to practitioners in biology,chemistry,
physics, and finances. The presentation is based on
thenaïve stochastic integration, rather than on abstract
theoriesof measure and stochastic processes. The
proofs are rather simplefor practitioners and, at the same
time, rather rigorous formathematicians. Detailed
application examples in natural sciencesand finance are
presented. Much attention is paid to simulationdiffusion
processes. The topics covered include Brownian motion;
motivation ofstochastic models with Brownian motion; Itô
and Stratonovichstochastic integrals, Itô’s formula;
stochasticdifferential equations (SDEs); solutions of
SDEs as Markovprocesses; application examples in
physical sciences and finance;simulation of solutions of
SDEs (strong and weak approximations).Exercises with
hints and/or solutions are also provided.
This 3rd edition of the successful Elements of Applied
Stochastic Processes improves on the last edition by
condensing the material and organising it into a more
teachable format. It provides more in-depth coverage of
Markov chains and simple Markov process and gives
added emphasis to statistical inference in stochastic
processes. Integration of theory and application offers
improved teachability Provides a comprehensive
introduction to stationary processes and time series
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analysis Integrates a broad set of applications into the
text Utilizes a wealth of examples from research papers
and monographs
Stochastic kinetic methods are currently considered to
be the most realistic and elegant means of representing
and simulating the dynamics of biochemical and
biological networks. Deterministic versus stochastic
modelling in biochemistry and systems biology
introduces and critically reviews the deterministic and
stochastic foundations of biochemical kinetics, covering
applied stochastic process theory for application in the
field of modelling and simulation of biological processes
at the molecular scale. Following an overview of
deterministic chemical kinetics and the stochastic
approach to biochemical kinetics, the book goes onto
discuss the specifics of stochastic simulation algorithms,
modelling in systems biology and the structure of
biochemical models. Later chapters cover reactiondiffusion systems, and provide an analysis of the Kinfer
and BlenX software systems. The final chapter looks at
simulation of ecodynamics and food web dynamics.
Introduces mathematical concepts and formalisms of
deterministic and stochastic modelling through clear and
simple examples Presents recently developed discrete
stochastic formalisms for modelling biological systems
and processes Describes and applies stochastic
simulation algorithms to implement a stochastic
formulation of biochemical and biological kinetics
Asymptotic analysis of stochastic stock price models is
the central topic of the present volume. Special
examples of such models are stochastic volatility
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models, that have been developed as an answer to
certain imperfections in a celebrated Black-Scholes
model of option pricing. In a stock price model with
stochastic volatility, the random behavior of the volatility
is described by a stochastic process. For instance, in the
Hull-White model the volatility process is a geometric
Brownian motion, the Stein-Stein model uses an
Ornstein-Uhlenbeck process as the stochastic volatility,
and in the Heston model a Cox-Ingersoll-Ross process
governs the behavior of the volatility. One of the author's
main goals is to provide sharp asymptotic formulas with
error estimates for distribution densities of stock prices,
option pricing functions, and implied volatilities in various
stochastic volatility models. The author also establishes
sharp asymptotic formulas for the implied volatility at
extreme strikes in general stochastic stock price models.
The present volume is addressed to researchers and
graduate students working in the area of financial
mathematics, analysis, or probability theory. The reader
is expected to be familiar with elements of classical
analysis, stochastic analysis and probability theory.
A First Course in Probability with an Emphasis on
Stochastic Modeling Probability and Stochastic Modeling
not only covers all the topics found in a traditional
introductory probability course, but also emphasizes
stochastic modeling, including Markov chains, birthdeath processes, and reliability models. Unlike most
undergraduate-level probability texts, the book also
focuses on increasingly important areas, such as
martingales, classification of dependency structures, and
risk evaluation. Numerous examples, exercises, and
Page 17/21

Read PDF Elements Of Stochastic Modelling
models using real-world data demonstrate the practical
possibilities and restrictions of different approaches and
help students grasp general concepts and theoretical
results. The text is suitable for majors in mathematics
and statistics as well as majors in computer science,
economics, finance, and physics. The author offers two
explicit options to teaching the material, which is
reflected in "routes" designated by special "roadside"
markers. The first route contains basic, self-contained
material for a one-semester course. The second
provides a more complete exposition for a two-semester
course or self-study.

This textbook introduces the theory of stochastic
processes, that is, randomness which proceeds in
time. Using concrete examples like repeated
gambling and jumping frogs, it presents fundamental
mathematical results through simple, clear, logical
theorems and examples. It covers in detail such
essential material as Markov chain recurrence
criteria, the Markov chain convergence theorem, and
optional stopping theorems for martingales. The final
chapter provides a brief introduction to Brownian
motion, Markov processes in continuous time and
space, Poisson processes, and renewal
theory.Interspersed throughout are applications to
such topics as gambler's ruin probabilities, random
walks on graphs, sequence waiting times, branching
processes, stock option pricing, and Markov Chain
Monte Carlo (MCMC) algorithms.The focus is always
on making the theoryPage
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accessible as possible, to allow students and
readers to learn this fascinating subject as easily and
painlessly as possible.
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.
This practical and accessible text enables students
in engineering, business, operations research, public
policy and computer science to analyze stochastic
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systems. Emphasizing the modeling of real-life
situations with stochastic elements and analyzing the
resulting stochastic model, it presents the major
cases of useful stochastic processes-discrete and
continuous time Markov chains, renewal processes,
regenerative processes, and Markov regenerative
processes. The author provides user-friendly, yet
rigorous coverage. He demonstrates both numerical
and analytical solution methods in detail and
includes numerous worked examples and exercises.
This is the expanded second edition of a successful
textbook that provides a broad introduction to
important areas of stochastic modelling. The original
text was developed from lecture notes for a onesemester course for third-year science and actuarial
students at the University of Melbourne. It reviewed
the basics of probability theory and then covered the
following topics: Markov chains, Markov decision
processes, jump Markov processes, elements of
queueing theory, basic renewal theory, elements of
time series and simulation. The present edition adds
new chapters on elements of stochastic calculus and
introductory mathematical finance that logically
complement the topics chosen for the first edition.
This makes the book suitable for a larger variety of
university courses presenting the fundamentals of
modern stochastic modelling. Instead of rigorous
proofs we often give only sketches of the arguments,
with indications as to why a particular result holds
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and also how it is related to other results, and
illustrate them by examples. Wherever possible, the
book includes references to more specialised texts
on respective topics that contain both proofs and
more advanced material. Request Inspection Copy
A self-contained and coherent account of
probabilistic techniques, covering: distance
measures, kernel rules, nearest neighbour rules,
Vapnik-Chervonenkis theory, parametric
classification, and feature extraction. Each chapter
concludes with problems and exercises to further the
readers understanding. Both research workers and
graduate students will benefit from this wide-ranging
and up-to-date account of a fast- moving field.
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