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This revised and updated text introduces readers to the application probability
theory to phenomena in fields such as engineering, computer science,
management and actuarial science, the physical and social sciences, and
operations research. It contains exercises and worked examples.
Contains Nearly 100 Pages of New Material The recent financial crisis has shown
that credit risk in particular and finance in general remain important fields for the
application of mathematical concepts to real-life situations. While continuing to
focus on common mathematical approaches to model credit portfolios,
Introduction to Credit Risk Modeling, Second Edition presents updates on model
developments that have occurred since the publication of the best-selling first
edition. New to the Second Edition An expanded section on techniques for the
generation of loss distributions Introductory sections on new topics, such as
spectral risk measures, an axiomatic approach to capital allocation, and
nonhomogeneous Markov chains Updated sections on the probability of default,
exposure-at-default, loss-given-default, and regulatory capital A new section on
multi-period models Recent developments in structured credit The financial crisis
illustrated the importance of effectively communicating model outcomes and
ensuring that the variation in results is clearly understood by decision makers.
The crisis also showed that more modeling and more analysis are superior to
only one model. This accessible, self-contained book recommends using a
variety of models to shed light on different aspects of the true nature of a credit
risk problem, thereby allowing the problem to be viewed from different angles.
This book provides a comprehensive and accessible presentation of algorithms
for solving continuous optimization problems. It relies on rigorous mathematical
analysis, but also aims at an intuitive exposition that makes use of visualization
where possible. It places particular emphasis on modern developments, and their
widespread applications in fields such as large-scale resource allocation
problems, signal processing, and machine learning. The 3rd edition brings the
book in closer harmony with the companion works Convex Optimization Theory
(Athena Scientific, 2009), Convex Optimization Algorithms (Athena Scientific,
2015), Convex Analysis and Optimization (Athena Scientific, 2003), and Network
Optimization (Athena Scientific, 1998). These works are complementary in that
they deal primarily with convex, possibly nondifferentiable, optimization problems
and rely on convex analysis. By contrast the nonlinear programming book
focuses primarily on analytical and computational methods for possibly
nonconvex differentiable problems. It relies primarily on calculus and variational
analysis, yet it still contains a detailed presentation of duality theory and its uses
for both convex and nonconvex problems. This on-line edition contains detailed
solutions to all the theoretical book exercises. Among its special features, the
book: Provides extensive coverage of iterative optimization methods within a
unifying framework Covers in depth duality theory from both a variational and a
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geometric point of view Provides a detailed treatment of interior point methods for
linear programming Includes much new material on a number of topics, such as
proximal algorithms, alternating direction methods of multipliers, and conic
programming Focuses on large-scale optimization topics of much current
interest, such as first order methods, incremental methods, and distributed
asynchronous computation, and their applications in machine learning, signal
processing, neural network training, and big data applications Includes a large
number of examples and exercises Was developed through extensive classroom
use in first-year graduate courses
index
This text introduces engineering students to probability theory and stochastic
processes. Along with thorough mathematical development of the subject, the
book presents intuitive explanations of key points in order to give students the
insights they need to apply math to practical engineering problems. The first
seven chapters contain the core material that is essential to any introductory
course. In one-semester undergraduate courses, instructors can select material
from the remaining chapters to meet their individual goals. Graduate courses can
cover all chapters in one semester.
Using everyday examples to demystify probability, this classic is now in its third
edition with new chapters, exercises and examples.
This is the leading and most up-to-date textbook on the far-ranging algorithmic
methodology of Dynamic Programming, which can be used for optimal control,
Markovian decision problems, planning and sequential decision making under
uncertainty, and discrete/combinatorial optimization. The treatment focuses on
basic unifying themes, and conceptual foundations. It illustrates the versatility,
power, and generality of the method with many examples and applications from
engineering, operations research, and other fields. It also addresses extensively
the practical application of the methodology, possibly through the use of
approximations, and provides an extensive treatment of the far-reaching
methodology of Neuro-Dynamic Programming/Reinforcement Learning. Among
its special features, the book 1) provides a unifying framework for sequential
decision making, 2) treats simultaneously deterministic and stochastic control
problems popular in modern control theory and Markovian decision popular in
operations research, 3) develops the theory of deterministic optimal control
problems including the Pontryagin Minimum Principle, 4) introduces recent
suboptimal control and simulation-based approximation techniques (neurodynamic programming), which allow the practical application of dynamic
programming to complex problems that involve the dual curse of large dimension
and lack of an accurate mathematical model, 5) provides a comprehensive
treatment of infinite horizon problems in the second volume, and an introductory
treatment in the first volume.
Since the publication of the first edition of this classic textbook over thirty years
ago, tens of thousands of students have used A Course in Probability Theory.
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New in this edition is an introduction to measure theory that expands the market,
as this treatment is more consistent with current courses. While there are several
books on probability, Chung's book is considered a classic, original work in
probability theory due to its elite level of sophistication.
The significantly expanded and updated new edition of a widely used text on
reinforcement learning, one of the most active research areas in artificial intelligence.
Reinforcement learning, one of the most active research areas in artificial intelligence,
is a computational approach to learning whereby an agent tries to maximize the total
amount of reward it receives while interacting with a complex, uncertain environment. In
Reinforcement Learning, Richard Sutton and Andrew Barto provide a clear and simple
account of the field's key ideas and algorithms. This second edition has been
significantly expanded and updated, presenting new topics and updating coverage of
other topics. Like the first edition, this second edition focuses on core online learning
algorithms, with the more mathematical material set off in shaded boxes. Part I covers
as much of reinforcement learning as possible without going beyond the tabular case
for which exact solutions can be found. Many algorithms presented in this part are new
to the second edition, including UCB, Expected Sarsa, and Double Learning. Part II
extends these ideas to function approximation, with new sections on such topics as
artificial neural networks and the Fourier basis, and offers expanded treatment of offpolicy learning and policy-gradient methods. Part III has new chapters on reinforcement
learning's relationships to psychology and neuroscience, as well as an updated casestudies chapter including AlphaGo and AlphaGo Zero, Atari game playing, and IBM
Watson's wagering strategy. The final chapter discusses the future societal impacts of
reinforcement learning.
?This revised textbook motivates and illustrates the techniques of applied probability by
applications in electrical engineering and computer science (EECS). The author
presents information processing and communication systems that use algorithms based
on probabilistic models and techniques, including web searches, digital links, speech
recognition, GPS, route planning, recommendation systems, classification, and
estimation. He then explains how these applications work and, along the way, provides
the readers with the understanding of the key concepts and methods of applied
probability. Python labs enable the readers to experiment and consolidate their
understanding. The book includes homework, solutions, and Jupyter notebooks. This
edition includes new topics such as Boosting, Multi-armed bandits, statistical tests,
social networks, queuing networks, and neural networks. The companion website now
has many examples of Python demos and also Python labs used in Berkeley.
Model inference is often based on a single best models, despite modern computers
easily can process many models concurrently. One reason is the manual labour
involved. Managing model ensembles can become tedious when performed manually.
This work presents the software design and a prototype that is concerned to facilitate
that task. Requirements are discussed and examples given. Practitioners who do not
shy away from interactive ensemble model management will certainly benefit from
these ideas. Other readers are welcome to re-check with model ensembles and see the
myth of tedious labour dissolving.
The first edition of this single volume on the theory of probability has become a highlypraised standard reference for many areas of probability theory. Chapters from the first
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edition have been revised and corrected, and this edition contains four new chapters.
New material covered includes multivariate and ratio ergodic theorems, shift coupling,
Palm distributions, Harris recurrence, invariant measures, and strong and weak
ergodicity.
This is the first text on pattern recognition to present the Bayesian viewpoint, one that
has become increasing popular in the last five years. It presents approximate inference
algorithms that permit fast approximate answers in situations where exact answers are
not feasible. It provides the first text to use graphical models to describe probability
distributions when there are no other books that apply graphical models to machine
learning. It is also the first four-color book on pattern recognition. The book is suitable
for courses on machine learning, statistics, computer science, signal processing,
computer vision, data mining, and bioinformatics. Extensive support is provided for
course instructors, including more than 400 exercises, graded according to difficulty.
Example solutions for a subset of the exercises are available from the book web site,
while solutions for the remainder can be obtained by instructors from the publisher.
This textbook emphasizes the applications of statistics and probability to finance. It
reviews the basics and advanced topics are introduced, including behavioral finance.
The book serves as a text in courses, and those in the finance industry can use it for
self-study.
Knowing how to work with data to extract insights generates significant value. This book
will help you to develop data analysis skills using a hands-on approach and real-world
data. You’ll get up to speed with pandas 1.x in no time and build some software
engineering skills in the process, vastly expanding your data science toolbox.
Many probability books are written by mathematicians and have the built-in bias that the
reader is assumed to be a mathematician coming to the material for its beauty. This
textbook is geared towards beginning graduate students from a variety of disciplines
whose primary focus is not necessarily mathematics for its own sake. Instead, A
Probability Path is designed for those requiring a deep understanding of advanced
probability for their research in statistics, applied probability, biology, operations
research, mathematical finance and engineering. A one-semester course is laid out in
an efficient and readable manner covering the core material. The first three chapters
provide a functioning knowledge of measure theory. Chapter 4 discusses
independence, with expectation and integration covered in Chapter 5, followed by
topics on different modes of convergence, laws of large numbers with applications to
statistics (quantile and distribution function estimation) and applied probability. Two
subsequent chapters offer a careful treatment of convergence in distribution and the
central limit theorem. The final chapter treats conditional expectation and martingales,
closing with a discussion of two fundamental theorems of mathematical finance. Like
Adventures in Stochastic Processes, Resnick’s related and very successful textbook, A
Probability Path is rich in appropriate examples, illustrations and problems and is
suitable for classroom use or self-study. The present uncorrected, softcover reprint is
designed to make this classic textbook available to a wider audience. This book is
different from the classical textbooks on probability theory in that it treats the measure
theoretic background not as a prerequisite but as an integral part of probability theory.
The result is that the reader gets a thorough and well-structured framework needed to
understand the deeper concepts of current day advanced probability as it is used in
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statistics, engineering, biology and finance.... The pace of the book is quick and
disciplined. Yet there are ample examples sprinkled over the entire book and each
chapter finishes with a wealthy section of inspiring problems. —Publications of the
International Statistical Institute This textbook offers material for a one-semester course
in probability, addressed to students whose primary focus is not necessarily
mathematics.... Each chapter is completed by an exercises section. Carefully selected
examples enlighten the reader in many situations. The book is an excellent introduction
to probability and its applications. —Revue Roumaine de Mathématiques Pures et
Appliquées
Probability and Statistics are studied by most science students. Many current texts in
the area are just cookbooks and, as a result, students do not know why they perform
the methods they are taught, or why the methods work. This book readdresses these
shortcomings; by using examples, often from real-life and using real data, the authors
show how the fundamentals of probabilistic and statistical theories arise intuitively.
There are numerous quick exercises to give direct feedback to students, and over 350
exercises, half of which have answers, of which half have full solutions. A website gives
access to the data files used in the text, and, for instructors, the remaining solutions.
The only prerequisite is a first course in calculus.
This is a masterly introduction to the modern, and rigorous, theory of probability. The
author emphasises martingales and develops all the necessary measure theory.
An accessible introduction to probability, stochastic processes, and statistics for
computer science and engineering applications This updated and revised edition of the
popular classic relates fundamental concepts in probability and statistics to the
computer sciences and engineering. The author uses Markov chains and other
statistical tools to illustrate processes in reliability of computer systems and networks,
fault tolerance, and performance. This edition features an entirely new section on
stochastic Petri nets?as well as new sections on system availability modeling, wireless
system modeling, numerical solution techniques for Markov chains, and software
reliability modeling, among other subjects. Extensive revisions take new developments
in solution techniques and applications into account and bring this work totally up to
date. It includes more than 200 worked examples and self-study exercises for each
section. Probability and Statistics with Reliability, Queuing and Computer Science
Applications, Second Edition offers a comprehensive introduction to probability,
stochastic processes, and statistics for students of computer science, electrical and
computer engineering, and applied mathematics. Its wealth of practical examples and
up-to-date information makes it an excellent resource for practitioners as well. An
Instructor's Manual presenting detailed solutions to all the problems in the book is
available from the Wiley editorial department.
The essential lifesaver for students who want to master probability For students
learning probability, its numerous applications, techniques, and methods can seem
intimidating and overwhelming. That's where The Probability Lifesaver steps in.
Designed to serve as a complete stand-alone introduction to the subject or as a
supplement for a course, this accessible and user-friendly study guide helps students
comfortably navigate probability's terrain and achieve positive results. The Probability
Lifesaver is based on a successful course that Steven Miller has taught at Brown
University, Mount Holyoke College, and Williams College. With a relaxed and informal
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style, Miller presents the math with thorough reviews of prerequisite materials, workedout problems of varying difficulty, and proofs. He explores a topic first to build intuition,
and only after that does he dive into technical details. Coverage of topics is
comprehensive, and materials are repeated for reinforcement—both in the guide and on
the book's website. An appendix goes over proof techniques, and video lectures of the
course are available online. Students using this book should have some familiarity with
algebra and precalculus. The Probability Lifesaver not only enables students to survive
probability but also to achieve mastery of the subject for use in future courses. A helpful
introduction to probability or a perfect supplement for a course Numerous worked-out
examples Lectures based on the chapters are available free online Intuition of problems
emphasized first, then technical proofs given Appendixes review proof techniques
Relaxed, conversational approach
This famous little book remains a foundational text for the understanding of probability
theory, important both to students beginning a serious study of probability and to
historians of modern mathematics. 1956 second edition.
This book takes a broad-based approach that emphasizes the historical, cultural,
political, religious, social, and economic factors that underlie an understanding of both
global and domestic terrorism. This unique text-reader combines original essays with
the best of the existing literature on terrorism. Each chapter of this text begins with an
overview essay written by the authors, followed by two relevant and engaging articles
culled from a wide variety of popular, academic, and governmental sources. This is the
only major terrorism text to incorporate readings from top terrorism experts into a
traditional textbook format, allowing readers to deepen their understanding of each
aspect of terrorism.
Teaches the entire exploratory data analysis process using a single case study.
The purpose of this book is to develop in greater depth some of the methods from the
author's Reinforcement Learning and Optimal Control recently published textbook
(Athena Scientific, 2019). In particular, we present new research, relating to systems
involving multiple agents, partitioned architectures, and distributed asynchronous
computation. We pay special attention to the contexts of dynamic programming/policy
iteration and control theory/model predictive control. We also discuss in some detail the
application of the methodology to challenging discrete/combinatorial optimization
problems, such as routing, scheduling, assignment, and mixed integer programming,
including the use of neural network approximations within these contexts. The book
focuses on the fundamental idea of policy iteration, i.e., start from some policy, and
successively generate one or more improved policies. If just one improved policy is
generated, this is called rollout, which, based on broad and consistent computational
experience, appears to be one of the most versatile and reliable of all reinforcement
learning methods. In this book, rollout algorithms are developed for both discrete
deterministic and stochastic DP problems, and the development of distributed
implementations in both multiagent and multiprocessor settings, aiming to take
advantage of parallelism. Approximate policy iteration is more ambitious than rollout,
but it is a strictly off-line method, and it is generally far more computationally intensive.
This motivates the use of parallel and distributed computation. One of the purposes of
the monograph is to discuss distributed (possibly asynchronous) methods that relate to
rollout and policy iteration, both in the context of an exact and an approximate
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implementation involving neural networks or other approximation architectures. Much of
the new research is inspired by the remarkable AlphaZero chess program, where policy
iteration, value and policy networks, approximate lookahead minimization, and parallel
computation all play an important role.
This classroom-tested textbook is an introduction to probability theory, with the right balance
between mathematical precision, probabilistic intuition, and concrete applications. Introduction
to Probability covers the material precisely, while avoiding excessive technical details. After
introducing the basic vocabulary of randomness, including events, probabilities, and random
variables, the text offers the reader a first glimpse of the major theorems of the subject: the law
of large numbers and the central limit theorem. The important probability distributions are
introduced organically as they arise from applications. The discrete and continuous sides of
probability are treated together to emphasize their similarities. Intended for students with a
calculus background, the text teaches not only the nuts and bolts of probability theory and how
to solve specific problems, but also why the methods of solution work.
An explosion of Web-based language techniques, merging of distinct fields, availability of
phone-based dialogue systems, and much more make this an exciting time in speech and
language processing. The first of its kind to thoroughly cover language technology – at all
levels and with all modern technologies – this book takes an empirical approach to the subject,
based on applying statistical and other machine-learning algorithms to large corporations.
Builds each chapter around one or more worked examples demonstrating the main idea of the
chapter, usingthe examples to illustrate the relative strengths and weaknesses of various
approaches. Adds coverage of statistical sequence labeling, information extraction, question
answering and summarization, advanced topics in speech recognition, speech synthesis.
Revises coverage of language modeling, formal grammars, statistical parsing, machine
translation, and dialog processing. A useful reference for professionals in any of the areas of
speech and language processing.
The Second Edition of INTRODUCTION TO PROBABILITY AND MATHEMATICAL
STATISTICS focuses on developing the skills to build probability (stochastic) models. Lee J.
Bain and Max Engelhardt focus on the mathematical development of the subject, with
examples and exercises oriented toward applications.
A comprehensive introduction to machine learning that uses probabilistic models and inference
as a unifying approach. Today's Web-enabled deluge of electronic data calls for automated
methods of data analysis. Machine learning provides these, developing methods that can
automatically detect patterns in data and then use the uncovered patterns to predict future
data. This textbook offers a comprehensive and self-contained introduction to the field of
machine learning, based on a unified, probabilistic approach. The coverage combines breadth
and depth, offering necessary background material on such topics as probability, optimization,
and linear algebra as well as discussion of recent developments in the field, including
conditional random fields, L1 regularization, and deep learning. The book is written in an
informal, accessible style, complete with pseudo-code for the most important algorithms. All
topics are copiously illustrated with color images and worked examples drawn from such
application domains as biology, text processing, computer vision, and robotics. Rather than
providing a cookbook of different heuristic methods, the book stresses a principled modelbased approach, often using the language of graphical models to specify models in a concise
and intuitive way. Almost all the models described have been implemented in a MATLAB
software package—PMTK (probabilistic modeling toolkit)—that is freely available online. The
book is suitable for upper-level undergraduates with an introductory-level college math
background and beginning graduate students.
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
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probability and random processes at the level of first and 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.Three
specialfeatures of this book are its modest size, the fairly broad range of topics covered, and
its approach to mathematical rigour: not everything is rigorous, but the need for rigour is
explained wherenecessary.This second edition develops the success of the first edition
through an updated presentation, an extensive new chapter on Markov chains, and a number
of new sections to ensure comprehensive coverage of the syllabi at major universities.
Preface to the Instructor This is a text for a one-quarter or one-semester course in probability,
aimed at stu dents who have done a year of calculus. The book is organized so a student can
learn the fundamental ideas of probability from the first three chapters without reliance on
calculus. Later chapters develop these ideas further using calculus tools. The book contains
more than the usual number of examples worked out in detail. It is not possible to go through
all these examples in class. Rather, I suggest that you deal quickly with the main points of
theory, then spend class time on problems from the exercises, or your own favorite problems.
The most valuable thing for students to learn from a course like this is how to pick up a
probability problem in a new setting and relate it to the standard body of theory. The more they
see this happen in class, and the more they do it themselves in exercises, the better. The style
of the text is deliberately informal. My experience is that students learn more from intuitive
explanations, diagrams, and examples than they do from theo rems and proofs. So the
emphasis is on problem solving rather than theory.
This book offers you a chance to trade AMZN Stock at predicted prices. Eight methods for
buying, and the same number for selling AMZN Stock at predicted low/high prices are
introduced. These predicted prices are very close to the lowest and highest prices of the stock
in a day. All methods are explained in a very easy-to-understand way by using many
examples, formulas, figures, and tables. The data of the 5783 consecutive trading days (from
May 15, 1997 to May 7, 2020) are utilized. The methods do not require any background on
mathematics from readers. Furthermore, they are easy to use. Each of them takes you no
more than 30 seconds for calculation to obtain a predicted price.The methods are not transient.
They cannot be beaten by Mr. Market in several years, even until the stock doubles its current
age. They are traits of Mr. Market. The reason is that the author uses the law of large numbers
in the probability theory to construct them. In other words, you can use the methods in a long
time without worrying about their change.The book is very useful for1)Investors who have
decided to buy the stock and keep it for a long time (as the strategy of Warren Buffett), or to
sell the stock and pay attention to other stocks. The methods will help them to maximize profits
for their decision.2)Day traders who buy and sell the stock many times in a day. Although each
method is valid one time per day, the information from the methods will help the traders
buy/sell the stock in the second time, third time or more in a day.3)Beginners to AMZN Stock.
The book gives an insight about the behavior of the stock. They will surely gain their
knowledge of AMZN Stock after reading the book.4)Everyone who want to know about the
stock market.
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 highlyqualified 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
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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.

This Third Edition provides a solid and well-balancedintroduction to probability
theory and mathematicalstatistics. The book is divided into three parts:
Chapters1-6 form the core of probability fundamentals and foundations;Chapters
7-11 cover statistics inference; and the remainingchapters focus on special
topics. For course sequences thatseparate probability and mathematics statistics,
the first part ofthe book can be used for a course in probability theory, followedby
a course in mathematical statistics based on the second part,and possibly, one or
more chapters on special topics. Thebook contains over 550 problems, 350
worked-out examples, and 200side notes for reader reference. Numerous figures
have beenadded to illustrate examples and proofs, and answers to
selectproblems are now included. Many parts of the book haveundergone
substantial rewriting, and the book has also beenreorganized. Chapters 6 and 7
have been interchanged to emphasizethe role of asymptotics in statistics, and the
new Chapter 7contains all of the needed basic material on asymptotics. Chapter
6 also includes new material on resampling, specificallybootstrap. The new
Further Results chapter include someestimation procedures such as Mestimatesand bootstrapping. A new chapter on regression analysishas also been
added and contains sections on linear regression,multiple regression, subset
regression, logistic regression, andPoisson regression.
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
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and the Feynman-Kac formula Expanded discussion of Itô's formula and the
Black-Scholes 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.
An insightful, concise, and rigorous treatment of the basic theory of convex sets
and functions in finite dimensions, and the analytical/geometrical foundations of
convex optimization and duality theory. Convexity theory is first developed in a
simple accessible manner, using easily visualized proofs. Then the focus shifts to
a transparent geometrical line of analysis to develop the fundamental duality
between descriptions of convex functions in terms of points, and in terms of
hyperplanes. Finally, convexity theory and abstract duality are applied to
problems of constrained optimization, Fenchel and conic duality, and game
theory to develop the sharpest possible duality results within a highly visual
geometric framework. This on-line version of the book, includes an extensive set
of theoretical problems with detailed high-quality solutions, which significantly
extend the range and value of the book. The book may be used as a text for a
theoretical convex optimization course; the author has taught several variants of
such a course at MIT and elsewhere over the last ten years. It may also be used
as a supplementary source for nonlinear programming classes, and as a
theoretical foundation for classes focused on convex optimization models (rather
than theory). It is an excellent supplement to several of our books: Convex
Optimization Algorithms (Athena Scientific, 2015), Nonlinear Programming
(Athena Scientific, 2017), Network Optimization(Athena Scientific, 1998),
Introduction to Linear Optimization (Athena Scientific, 1997), and Network Flows
and Monotropic Optimization (Athena Scientific, 1998).
A general framework for constructing and using probabilistic models of complex
systems that would enable a computer to use available information for making
decisions. Most tasks require a person or an automated system to reason—to
reach conclusions based on available information. The framework of probabilistic
graphical models, presented in this book, provides a general approach for this
task. The approach is model-based, allowing interpretable models to be
constructed and then manipulated by reasoning algorithms. These models can
also be learned automatically from data, allowing the approach to be used in
cases where manually constructing a model is difficult or even impossible.
Because uncertainty is an inescapable aspect of most real-world applications, the
book focuses on probabilistic models, which make the uncertainty explicit and
provide models that are more faithful to reality. Probabilistic Graphical Models
discusses a variety of models, spanning Bayesian networks, undirected Markov
networks, discrete and continuous models, and extensions to deal with dynamical
systems and relational data. For each class of models, the text describes the
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three fundamental cornerstones: representation, inference, and learning,
presenting both basic concepts and advanced techniques. Finally, the book
considers the use of the proposed framework for causal reasoning and decision
making under uncertainty. The main text in each chapter provides the detailed
technical development of the key ideas. Most chapters also include boxes with
additional material: skill boxes, which describe techniques; case study boxes,
which discuss empirical cases related to the approach described in the text,
including applications in computer vision, robotics, natural language
understanding, and computational biology; and concept boxes, which present
significant concepts drawn from the material in the chapter. Instructors (and
readers) can group chapters in various combinations, from core topics to more
technically advanced material, to suit their particular needs.
Praise for the First Edition "…[t]he book is great for readers who need to apply the
methods and models presented but have little background in mathematics and
statistics." -MAA Reviews Thoroughly updated throughout, Introduction to Time
Series Analysis and Forecasting, Second Edition presents the underlying
theories of time series analysis that are needed to analyze time-oriented data
and construct real-world short- to medium-term statistical forecasts. Authored by
highly-experienced academics and professionals in engineering statistics, the
Second Edition features discussions on both popular and modern time series
methodologies as well as an introduction to Bayesian methods in forecasting.
Introduction to Time Series Analysis and Forecasting, Second Edition also
includes: Over 300 exercises from diverse disciplines including health care,
environmental studies, engineering, and finance More than 50 programming
algorithms using JMP®, SAS®, and R that illustrate the theory and practicality of
forecasting techniques in the context of time-oriented data New material on
frequency domain and spatial temporal data analysis Expanded coverage of the
variogram and spectrum with applications as well as transfer and intervention
model functions A supplementary website featuring PowerPoint® slides, data
sets, and select solutions to the problems Introduction to Time Series Analysis
and Forecasting, Second Edition is an ideal textbook upper-undergraduate and
graduate-levels courses in forecasting and time series. The book is also an
excellent reference for practitioners and researchers who need to model and
analyze time series data to generate forecasts.
Developed from celebrated Harvard statistics lectures, Introduction to Probability
provides essential language and tools for understanding statistics, randomness,
and uncertainty. The book explores a wide variety of applications and examples,
ranging from coincidences and paradoxes to Google PageRank and Markov
chain Monte Carlo (MCMC). Additional application areas explored include
genetics, medicine, computer science, and information theory. The print book
version includes a code that provides free access to an eBook version. The
authors present the material in an accessible style and motivate concepts using
real-world examples. Throughout, they use stories to uncover connections
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between the fundamental distributions in statistics and conditioning to reduce
complicated problems to manageable pieces. The book includes many intuitive
explanations, diagrams, and practice problems. Each chapter ends with a section
showing how to perform relevant simulations and calculations in R, a free
statistical software environment.
A nonmeasure theoretic introduction to stochastic processes. Considers its
diverse range of applications and provides readers with probabilistic intuition and
insight in thinking about problems. This revised edition contains additional
material on compound Poisson random variables including an identity which can
be used to efficiently compute moments; a new chapter on Poisson
approximations; and coverage of the mean time spent in transient states as well
as examples relating to the Gibb's sampler, the Metropolis algorithm and mean
cover time in star graphs. Numerous exercises and problems have been added
throughout the text.
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