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The choice of examples used in this text clearly illustrate its use for a one-year
graduate course. The material to be presented in the classroom constitutes a
little more than half the text, while the rest of the text provides background,
offers different routes that could be pursued in the classroom, as well as
additional material that is appropriate for self-study. Of particular interest is a
presentation of the major central limit theorems via Steins method either prior
to or alternative to a characteristic function presentation. Additionally, there is
considerable emphasis placed on the quantile function as well as the distribution
function, with both the bootstrap and trimming presented. The section on
martingales covers censored data martingales.
This book provides an introduction to those parts of analysis that are most
useful in applications for graduate students. The material is selected for use in
applied problems, and is presented clearly and simply but without sacrificing
mathematical rigor. The text is accessible to students from a wide variety of
backgrounds, including undergraduate students entering applied mathematics
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from non-mathematical fields and graduate students in the sciences and
engineering who want to learn analysis. A basic background in calculus, linear
algebra and ordinary differential equations, as well as some familiarity with
functions and sets, should be sufficient.
The founder of Hungary's Probability Theory School, A. Rényi made significant
contributions to virtually every area of mathematics. This introductory text is
the product of his extensive teaching experience and is geared toward readers
who wish to learn the basics of probability theory, as well as those who wish to
attain a thorough knowledge in the field. Based on the author's lectures at the
University of Budapest, this text requires no preliminary knowledge of
probability theory. Readers should, however, be familiar with other branches of
mathematics, including a thorough understanding of the elements of the
differential and integral calculus and the theory of real and complex functions.
These well-chosen problems and exercises illustrate the algebras of events,
discrete random variables, characteristic functions, and limit theorems. The text
concludes with an extensive appendix that introduces information theory.
Probability is an area of mathematics of tremendous contemporary importance
across all aspects of human endeavour. This book is a compact account of the
basic features of probability and random processes at the level of first and
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second year mathematics undergraduates and Masters' students in cognate
fields. It is suitable for a first course in probability, plus a follow-up course in
random processes including Markov chains. A special feature is the authors'
attention to rigorous mathematics: not everything is rigorous, but the need for
rigour is explained at difficult junctures. The text is enriched by simple
exercises, together with problems (with very brief hints) many of which are
taken from final examinations at Cambridge and Oxford. The first eight chapters
form a course in basic probability, being an account of events, random variables,
and distributions - discrete and continuous random variables are treated
separately - together with simple versions of the law of large numbers and the
central limit theorem. There is an account of moment generating functions and
their applications. The following three chapters are about branching processes,
random walks, and continuous-time random processes such as the Poisson
process. The final chapter is a fairly extensive account of Markov chains in
discrete time. This second edition develops the success of the first edition
through an updated presentation, the extensive new chapter on Markov chains,
and a number of new sections to ensure comprehensive coverage of the syllabi
at major universities.
High-Dimensional Probability
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Probability Theory II
Primer for Data Analytics and Graduate Study in Statistics
An Introduction with Applications in Data Science
This second edition of Daniel W. Stroock's text is suitable for first-year
graduate students with a good grasp of introductory, undergraduate
probability theory and a sound grounding in analysis. It is intended to
provide readers with an introduction to probability theory and the analytic
ideas and tools on which the modern theory relies. It includes more than 750
exercises. Much of the content has undergone significant revision. In
particular, the treatment of Levy processes has been rewritten, and a
detailed account of Gaussian measures on a Banach space is given.
This book provides a clear exposition of the theory of probability along with
applications in statistics.
This market-leading introduction to probability features exceptionally clear
explanations of the mathematics of probability theory and explores its many
diverse applications through numerous interesting and motivational
examples. The outstanding problem sets are a hallmark feature of this book.
Provides clear, complete explanations to fully explain mathematical
concepts. Features subsections on the probabilistic method and the
maximum-minimums identity. Includes many new examples relating to DNA
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matching, utility, finance, and applications of the probabilistic method.
Features an intuitive treatment of probability—intuitive explanations follow
many examples. The Probability Models Disk included with each copy of the
book, contains six probability models that are referenced in the book and
allow readers to quickly and easily perform calculations and simulations.
An integrated package of powerful probabilistic tools and key applications in
modern mathematical data science.
Probability-1
A Comprehensive Course
A Graduate Course
A first graduate course in probability
This is a textbook for a one-semester graduate course in measuretheoretic probability theory, but with ample material to cover an
ordinary year-long course at a more leisurely pace. Khoshnevisan's
approach is to develop the ideas that are absolutely central to
modern probability theory, and to showcase them by presenting
their various applications. As a result, a few of the familiar topics
are replaced by interesting non-standard ones. The topics range
from undergraduate probability and classical limit theorems to
Brownian motion and elements of stochastic calculus. Throughout,
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the reader will find many exciting applications of probability theory
and probabilistic reasoning. There are numerous exercises, ranging
from the routine to the very difficult. Each chapter concludes with
historical notes.
The use of the Black-Scholes model and formula is pervasive in
financial markets. There are very few undergraduate textbooks
available on the subject and, until now, almost none written by
mathematicians. Based on a course given by the author, the goal of
ProbabilityA Graduate CourseSpringer Science & Business Media
A Course in Large Sample Theory is presented in four parts. The
first treats basic probabilistic notions, the second features the
basic statistical tools for expanding the theory, the third contains
special topics as applications of the general theory, and the fourth
covers more standard statistical topics. Nearly all topics are
covered in their multivariate setting.The book is intended as a first
year graduate course in large sample theory for statisticians. It has
been used by graduate students in statistics, biostatistics,
mathematics, and related fields. Throughout the book there are
many examples and exercises with solutions. It is an ideal text for
self study.
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A Concise Course in Statistical Inference
Applied Analysis
Probability
概率统计高级教程

This book is specially designed to refresh and elevate the level of understanding
of the foundational background in probability and distributional theory required to
be successful in a graduate-level statistics program. Advanced undergraduate
students and introductory graduate students from a variety of quantitative
backgrounds will benefit from the transitional bridge that this volume offers, from
a more generalized study of undergraduate mathematics and statistics to the
career-focused, applied education at the graduate level. In particular, it focuses
on growing fields that will be of potential interest to future M.S. and Ph.D.
students, as well as advanced undergraduates heading directly into the
workplace: data analytics, statistics and biostatistics, and related areas.
The book covers basic concepts such as random experiments, probability
axioms, conditional probability, and counting methods, single and multiple
random variables (discrete, continuous, and mixed), as well as momentgenerating functions, characteristic functions, random vectors, and inequalities;
limit theorems and convergence; introduction to Bayesian and classical statistics;
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random processes including processing of random signals, Poisson processes,
discrete-time and continuous-time Markov chains, and Brownian motion;
simulation using MATLAB and R.
Like its predecessor, this book starts from the premise that, rather than being a
purely mathematical discipline, probability theory is an intimate companion of
statistics. The book starts with the basic tools, and goes on to cover a number of
subjects in detail, including chapters on inequalities, characteristic functions and
convergence. This is followed by a thorough treatment of the three main subjects
in probability theory: the law of large numbers, the central limit theorem, and the
law of the iterated logarithm. After a discussion of generalizations and
extensions, the book concludes with an extensive chapter on martingales. The
new edition is comprehensively updated, including some new material as well as
around a dozen new references.
This text is an introduction to the modern theory and applications of probability
and stochastics. The style and coverage is geared towards the theory of
stochastic processes, but with some attention to the applications. In many
instances the gist of the problem is introduced in practical, everyday language
and then is made precise in mathematical form. The first four chapters are on
probability theory: measure and integration, probability spaces, conditional
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expectations, and the classical limit theorems. There follows chapters on
martingales, Poisson random measures, Levy Processes, Brownian motion, and
Markov Processes. Special attention is paid to Poisson random measures and
their roles in regulating the excursions of Brownian motion and the jumps of Levy
and Markov processes. Each chapter has a large number of varied examples and
exercises. The book is based on the author’s lecture notes in courses offered
over the years at Princeton University. These courses attracted graduate
students from engineering, economics, physics, computer sciences, and
mathematics. Erhan Cinlar has received many awards for excellence in teaching,
including the President’s Award for Distinguished Teaching at Princeton
University. His research interests include theories of Markov processes, point
processes, stochastic calculus, and stochastic flows. The book is full of insights
and observations that only a lifetime researcher in probability can have, all told in
a lucid yet precise style.
Probability Theory in Finance
统计学基础. II
Statistics and Random Processes
Probability Theory with Applications
The material in this book is designed for a standard graduate
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course on probability theory, including some important
applications. It was prepared from the sets of lecture notes for
a course that I have taught several times over the past 20
years. The present version reflects the reactions of my
audiences as well as some of the textbooks that I used.
This book is intended as a text for graduate students and as a
reference for workers in probability and statistics. The
prerequisite is honest calculus. The material covered in Parts
Two to Five inclusive requires about three to four semesters of
graduate study. The introductory part may serve as a text for an
undergraduate course in elementary probability theory. Numerous
historical marks about results, methods, and the evolution of
various fields are an intrinsic part of the text. About a third
of the second volume is devoted to conditioning and properties
of sequences of various types of dependence. The other two
thirds are devoted to random functions; the last Part on
Elements of random analysis is more sophisticated.
This textbook offers an accessible and comprehensive overview of
statistical estimation and inference that reflects current
trends in statistical research. It draws from three main themes
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throughout: the finite-sample theory, the asymptotic theory, and
Bayesian statistics. The authors have included a chapter on
estimating equations as a means to unify a range of useful
methodologies, including generalized linear models, generalized
estimation equations, quasi-likelihood estimation, and
conditional inference. They also utilize a standardized set of
assumptions and tools throughout, imposing regular conditions
and resulting in a more coherent and cohesive volume. Written
for the graduate-level audience, this text can be used in a onesemester or two-semester course.
This text develops the necessary background in probability
theory underlying diverse treatments of stochastic processes and
their wide-ranging applications. In this second edition, the
text has been reorganized for didactic purposes, new exercises
have been added and basic theory has been expanded. General
Markov dependent sequences and their convergence to equilibrium
is the subject of an entirely new chapter. The introduction of
conditional expectation and conditional probability very early
in the text maintains the pedagogic innovation of the first
edition; conditional expectation is illustrated in detail in the
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context of an expanded treatment of martingales, the Markov
property, and the strong Markov property. Weak convergence of
probabilities on metric spaces and Brownian motion are two
topics to highlight. A selection of large deviation and/or
concentration inequalities ranging from those of Chebyshev,
Cramer–Chernoff, Bahadur–Rao, to Hoeffding have been added, with
illustrative comparisons of their use in practice. This also
includes a treatment of the Berry–Esseen error estimate in the
central limit theorem. The authors assume mathematical maturity
at a graduate level; otherwise the book is suitable for students
with varying levels of background in analysis and measure
theory. For the reader who needs refreshers, theorems from
analysis and measure theory used in the main text are provided
in comprehensive appendices, along with their proofs, for ease
of reference. Rabi Bhattacharya is Professor of Mathematics at
the University of Arizona. Edward Waymire is Professor of
Mathematics at Oregon State University. Both authors have coauthored numerous books, including a series of four upcoming
graduate textbooks in stochastic processes with applications.
A Basic Course in Probability Theory
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An Introduction to Probability
A Course in Large Sample Theory
Knowing the Odds
John Walsh, one of the great masters of the subject, has written a superb book on
probability. It covers at a leisurely pace all the important topics that students
need to know, and provides excellent examples. I regret his book was not
available when I taught such a course myself, a few years ago. --Ioannis Karatzas,
Columbia University In this wonderful book, John Walsh presents a panoramic
view of Probability Theory, starting from basic facts on mean, median and mode,
continuing with an excellent account of Markov chains and martingales, and
culminating with Brownian motion. Throughout, the author's personal style is
apparent; he manages to combine rigor with an emphasis on the key ideas so the
reader never loses sight of the forest by being surrounded by too many trees. As
noted in the preface, ``To teach a course with pleasure, one should learn at the
same time.'' Indeed, almost all instructors will learn something new from the book
(e.g. the potential-theoretic proof of Skorokhod embedding) and at the same
time, it is attractive and approachable for students. --Yuval Peres, Microsoft With
many examples in each section that enhance the presentation, this book is a
welcome addition to the collection of books that serve the needs of advanced
undergraduate as well as first year graduate students. The pace is leisurely which
makes it more attractive as a text. --Srinivasa Varadhan, Courant Institute, New
York This book covers in a leisurely manner all the standard material that one
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would want in a full year probability course with a slant towards applications in
financial analysis at the graduate or senior undergraduate honors level. It
contains a fair amount of measure theory and real analysis built in but it
introduces sigma-fields, measure theory, and expectation in an especially
elementary and intuitive way. A large variety of examples and exercises in each
chapter enrich the presentation in the text.
Aimed primarily at graduate students and researchers, this text is a
comprehensive course in modern probability theory and its measure-theoretical
foundations. It covers a wide variety of topics, many of which are not usually
found in introductory textbooks. The theory is developed rigorously and in a selfcontained way, with the chapters on measure theory interlaced with the
probabilistic chapters in order to display the power of the abstract concepts in
the world of probability theory. In addition, plenty of figures, computer
simulations, biographic details of key mathematicians, and a wealth of examples
support and enliven the presentation.
Probability and Mathematical Statistics: A Series of Monographs and Textbooks: A
Graduate Course in Probability presents some of the basic theorems of analytic
probability theory in a cohesive manner. This book discusses the probability
spaces and distributions, stochastic independence, basic limiting operations, and
strong limit theorems for independent random variables. The central limit
theorem, conditional expectation and martingale theory, and Brownian motion
are also elaborated. The prerequisite for this text is knowledge of real analysis or
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measure theory, particularly the Lebesgue dominated convergence theorem,
Fubini's theorem, Radon-Nikodym theorem, Egorov's theorem, monotone
convergence theorem, and theorem on unique extension of a sigma-finite
measure from an algebra to the sigma-algebra generated by it. This publication is
suitable for a one-year graduate course in probability given in a mathematics
program and preferably for students in their second year of graduate work.
This book grew out of the notes for a one-semester basic graduate course in
probability. As the title suggests, it is meant to be an introduction to probability
and could serve as textbook for a year long text for a basic graduate course. It
assumes some familiarity with measure theory and integration so in this book we
emphasize only those aspects of measure theory that have special probabilistic
uses.The book covers the topics which is part of the culture of an aspiring
probabilist. The book is guided by the author's personal belief that probability
was and is a theory driven by examples. The examples form the main attraction of
this subject. For this reason a large book is devoted to an eclectic collection of
examples, from classical to modern, from mainstream to 'exotic'. The text is
complemented by nearly 200 exercises, quite a few nontrivial, but all meant to
enhance comprehension and enlarge the reader's horizons. While teaching
probability both at undergraduate and graduate level the author discovered the
revealing power of simulations. For this reason the book contains a veiled
invitation to the reader to familiarize with the programing language R. We
describe in an appendix a few of the most frequently used operations and the
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text is sprinkled with (less than optimal) R codes. Nowadays one can do on a
laptop simulations and computations we could only dream as an undergraduate in
the past. This is a book written by a probability outsider. That brings along a bit
of freshness together with certain 'naiveties'.
A First Course in Probability and Statistics
Probability for Statisticians
A First Course in Probability
A Graduate Course on Statistical Inference

The series is devoted to the publication of monographs and high-level
textbooks in mathematics, mathematical methods and their
applications. Apart from covering important areas of current interest, a
major aim is to make topics of an interdisciplinary nature accessible to
the non-specialist. The works in this series are addressed to advanced
students and researchers in mathematics and theoretical physics. In
addition, it can serve as a guide for lectures and seminars on a
graduate level. The series de Gruyter Studies in Mathematics was
founded ca. 30 years ago by the late Professor Heinz Bauer and
Professor Peter Gabriel with the aim to establish a series of
monographs and textbooks of high standard, written by scholars with
an international reputation presenting current fields of research in pure
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and applied mathematics. While the editorial board of the Studies has
changed with the years, the aspirations of the Studies are unchanged.
In times of rapid growth of mathematical knowledge carefully written
monographs and textbooks written by experts are needed more than
ever, not least to pave the way for the next generation of
mathematicians. In this sense the editorial board and the publisher of
the Studies are devoted to continue the Studies as a service to the
mathematical community. Please submit any book proposals to Niels
Jacob.
This book is intended as an introduction to Probability Theory and
Mathematical Statistics for students in mathematics, the physical
sciences, engineering, and related fields. It is based on the author’s 25
years of experience teaching probability and is squarely aimed at
helping students overcome common difficulties in learning the subject.
The focus of the book is an explanation of the theory, mainly by the
use of many examples. Whenever possible, proofs of stated results are
provided. All sections conclude with a short list of problems. The book
also includes several optional sections on more advanced topics. This
textbook would be ideal for use in a first course in Probability Theory.
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Contents: Probabilities Conditional Probabilities and Independence
Random Variables and Their Distribution Operations on Random
Variables Expected Value, Variance, and Covariance Normally
Distributed Random Vectors Limit Theorems Mathematical Statistics
Appendix Bibliography Index
This is a revised and expanded edition of a successful graduate and
reference text. The book is designed for a standard graduate course on
probability theory, including some important applications. The new
edition offers a detailed treatment of the core area of probability, and
both structural and limit results are presented in detail. Compared to
the first edition, the material and presentation are better highlighted;
each chapter is improved and updated.
"Suitable for a graduate course in analytic probability, this text requires
only a limited background in real analysis. Topics include probability
spaces and distributions, stochastic independence, basic limiting
options, strong limit theorems for independent random variables,
central limit theorem, conditional expectation and Martingale theory,
and an introduction to stochastic processes"-Introduction to Probability
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An Introduction
An Analytic View
An Intermediate Course in Probability
This book covers the basics of modern probability theory. It begins
with probability theory on finite and countable sample spaces and
then passes from there to a concise course on measure theory, which
is followed by some initial applications to probability theory, including
independence and conditional expectations. The second half of the
book deals with Gaussian random variables, with Markov chains, with
a few continuous parameter processes, including Brownian motion,
and, finally, with martingales, both discrete and continuous parameter
ones. The book is a self-contained introduction to probability theory
and the measure theory required to study it.
This is the only book that gives a rigorous and comprehensive
treatment with lots of examples, exercises, remarks on this particular
level between the standard first undergraduate course and the first
graduate course based on measure theory. There is no competitor to
this book. The book can be used in classrooms as well as for selfstudy.
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This textbook on the theory of probability starts from the premise that
rather than being a purely mathematical discipline, probability theory
is an intimate companion of statistics. The book starts with the basic
tools, and goes on to cover a number of subjects in detail, including
chapters on inequalities, characteristic functions and convergence.
This is followed by explanations of the three main subjects in
probability: the law of large numbers, the central limit theorem, and
the law of the iterated logarithm. After a discussion of generalizations
and extensions, the book concludes with an extensive chapter on
martingales.
Advanced maths students have been waiting for this, the third edition
of a text that deals with one of the fundamentals of their field. This
book contains a systematic treatment of probability from the ground
up, starting with intuitive ideas and gradually developing more
sophisticated subjects, such as random walks and the Kalman-Bucy
filter. Examples are discussed in detail, and there are a large number
of exercises. This third edition contains new problems and exercises,
new proofs, expanded material on financial mathematics, financial
engineering, and mathematical statistics, and a final chapter on the
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history of probability theory.
All of Statistics
Probability and Stochastics
Mathematics of Probability
A First Course in Probability Theory and Statistics
Probability theory is one branch of mathematics that is simultaneously deep and immediately applicable
in diverse areas of human endeavor. It is as fundamental as calculus. Calculus explains the external world,
and probability theory helps predict a lot of it. In addition, problems in probability theory have an innate
appeal, and the answers are often structured and strikingly beautiful. A solid background in probability
theory and probability models will become increasingly more useful in the twenty-?rst century, as dif?cult
new problems emerge, that will require more sophisticated models and analysis. Thisisa text onthe
fundamentalsof thetheoryofprobabilityat anundergraduate or ?rst-year graduate level for students in
science, engineering,and economics. The only mathematical background required is knowledge of
univariate and multiva- ate calculus and basic linear algebra. The book covers all of the standard topics in
basic probability, such as combinatorial probability, discrete and continuous distributions, moment
generating functions, fundamental probability inequalities, the central limit theorem, and joint and
conditional distributions of discrete and continuous random variables. But it also has some unique
features and a forwa- looking feel.
Taken literally, the title "All of Statistics" is an exaggeration. But in spirit, the title is apt, as the book does
cover a much broader range of topics than a typical introductory book on mathematical statistics. This
book is for people who want to learn probability and statistics quickly. It is suitable for graduate or
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advanced undergraduate students in computer science, mathematics, statistics, and related disciplines.
The book includes modern topics like non-parametric curve estimation, bootstrapping, and classification,
topics that are usually relegated to follow-up courses. The reader is presumed to know calculus and a little
linear algebra. No previous knowledge of probability and statistics is required. Statistics, data mining, and
machine learning are all concerned with collecting and analysing data.
This text is designed for an introductory probability course at the university level for sophomores,
juniors, and seniors in mathematics, physical and social sciences, engineering, and computer science. It
presents a thorough treatment of ideas and techniques necessary for a firm understanding of the subject.
The text is also recommended for use in discrete probability courses. The material is organized so that the
discrete and continuous probability discussions are presented in a separate, but parallel, manner. This
organization does not emphasize an overly rigorous or formal view of probability and therefore offers
some strong pedagogical value. Hence, the discrete discussions can sometimes serve to motivate the more
abstract continuous probability discussions. Features: Key ideas are developed in a somewhat leisurely
style, providing a variety of interesting applications to probability and showing some nonintuitive ideas.
Over 600 exercises provide the opportunity for practicing skills and developing a sound understanding of
ideas. Numerous historical comments deal with the development of discrete probability. The text includes
many computer programs that illustrate the algorithms or the methods of computation for important
problems. The book is a beautiful introduction to probability theory at the beginning level. The book
contains a lot of examples and an easy development of theory without any sacrifice of rigor, keeping the
abstraction to a minimal level. It is indeed a valuable addition to the study of probability theory.
--Zentralblatt MATH
Probability Theory
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Graduate Course in Probability
A Mathematical Guide to the Black-Scholes Formula, Second Edition
Introduction to Probability, Statistics, and Random Processes
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