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This empirical research methods course enables informed implementation of statistical
procedures, giving rise to trustworthy evidence.
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 authors present the material in an accessible style and motivate concepts using
real-world examples. Throughout, they use stories to uncover connections 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. The second edition adds many new
examples, exercises, and explanations, to deepen understanding of the ideas, clarify subtle
concepts, and respond to feedback from many students and readers. New supplementary
online resources have been developed, including animations and interactive visualizations, and
the book has been updated to dovetail with these resources. Supplementary material is
available on Joseph Blitzstein’s website www. stat110.net. The supplements include:
Solutions to selected exercises Additional practice problems Handouts including review
material and sample exams Animations and interactive visualizations created in connection
with the edX online version of Stat 110. Links to lecture videos available on ITunes U and
YouTube There is also a complete instructor's solutions manual available to instructors who
require the book for a course.
This book is written for high school and college students learning about probability for the first
time. It will appeal to the reader who has a healthy level of enthusiasm for understanding how
and why the various results of probability come about. All of the standard introductory topics in
probability are covered: combinatorics, the rules of probability, Bayes' theorem, expectation
value, variance, probability density, common distributions, the law of large numbers, the central
limit theorem, correlation, and regression. Calculus is not a prerequisite, although a few of the
problems do involve calculus. These are marked clearly. The book features 150 worked-out
problems in the form of examples in the text and solved problems at the end of each chapter.
These problems, along with the discussions in the text, will be a valuable resource in any
introductory probability course, either as the main text or as a helpful supplement.
Statistics and hypothesis testing are routinely used in areas (such as linguistics) that are
traditionally not mathematically intensive. In such fields, when faced with experimental data,
many students and researchers tend to rely on commercial packages to carry out statistical
data analysis, often without understanding the logic of the statistical tests they rely on. As a
consequence, results are often misinterpreted, and users have difficulty in flexibly applying
techniques relevant to their own research — they use whatever they happen to have learned. A
simple solution is to teach the fundamental ideas of statistical hypothesis testing without using
too much mathematics. This book provides a non-mathematical, simulation-based introduction
to basic statistical concepts and encourages readers to try out the simulations themselves
using the source code and data provided (the freely available programming language R is used
throughout). Since the code presented in the text almost always requires the use of previously
introduced programming constructs, diligent students also acquire basic programming abilities
in R. The book is intended for advanced undergraduate and graduate students in any
discipline, although the focus is on linguistics, psychology, and cognitive science. It is designed
for self-instruction, but it can also be used as a textbook for a first course on statistics. Earlier
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versions of the book have been used in undergraduate and graduate courses in Europe and
the US. ”Vasishth and Broe have written an attractive introduction to the foundations of
statistics. It is concise, surprisingly comprehensive, self-contained and yet quite accessible.
Highly recommended.” Harald Baayen, Professor of Linguistics, University of Alberta, Canada
”By using the text students not only learn to do the specific things outlined in the book, they
also gain a skill set that empowers them to explore new areas that lie beyond the book’s
coverage.” Colin Phillips, Professor of Linguistics, University of Maryland, USA
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
Introduction to ProbabilityAmerican Mathematical Soc.
A highly readable introduction to stochastic integration and stochastic differential equations,
this book combines developments of the basic theory with applications. It is written in a style
suitable for the text of a graduate course in stochastic calculus, following a course in
probability. Using the modern approach, the stochastic integral is defined for predictable
integrands and local martingales; then It’s change of variable formula is developed for
continuous martingales. Applications include a characterization of Brownian motion, Hermite
polynomials of martingales, the Feynman–Kac functional and the Schrödinger equation. For
Brownian motion, the topics of local time, reflected Brownian motion, and time change are
discussed. New to the second edition are a discussion of the Cameron–Martin–Girsanov
transformation and a final chapter which provides an introduction to stochastic differential
equations, as well as many exercises for classroom use. This book will be a valuable resource
to all mathematicians, statisticians, economists, and engineers employing the modern tools of
stochastic analysis. The text also proves that stochastic integration has made an important
impact on mathematical progress over the last decades and that stochastic calculus has
become one of the most powerful tools in modern probability theory. —Journal of the American
Statistical Association An attractive text...written in [a] lean and precise style...eminently
readable. Especially pleasant are the care and attention devoted to details... A very fine book.
—Mathematical Reviews

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
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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
Introductory Statistics is designed for the one-semester, introduction to statistics
course and is geared toward students majoring in fields other than math or
engineering. This text assumes students have been exposed to intermediate
algebra, and it focuses on the applications of statistical knowledge rather than the
theory behind it. The foundation of this textbook is Collaborative Statistics, by
Barbara Illowsky and Susan Dean. Additional topics, examples, and ample
opportunities for practice have been added to each chapter. The development
choices for this textbook were made with the guidance of many faculty members
who are deeply involved in teaching this course. These choices led to innovations
in art, terminology, and practical applications, all with a goal of increasing
relevance and accessibility for students. We strove to make the discipline
meaningful, so that students can draw from it a working knowledge that will
enrich their future studies and help them make sense of the world around them.
Coverage and Scope Chapter 1 Sampling and Data Chapter 2 Descriptive
Statistics Chapter 3 Probability Topics Chapter 4 Discrete Random Variables
Chapter 5 Continuous Random Variables Chapter 6 The Normal Distribution
Chapter 7 The Central Limit Theorem Chapter 8 Confidence Intervals Chapter 9
Hypothesis Testing with One Sample Chapter 10 Hypothesis Testing with Two
Samples Chapter 11 The Chi-Square Distribution Chapter 12 Linear Regression
and Correlation Chapter 13 F Distribution and One-Way ANOVA
Beyond the introductory ideas, there are many wonderful results in probability
that are unfamiliar to laymen, but which are well within their grasp to understand
and appreciate. Some of the most remarkable results in probability are related to
limit theorems. In this book, the author makes them accessible by stating
everything in terms of a game of tossing of a coin: heads or tails. Using this
method, the analysis becomes much clearer, helping to establish the reader.s
intuition about probability. Moreover, very little generality is lost, as many
situations can be modelled from combinations of coin tosses. This book is
suitable for anyone who would like to learn more about mathematical probability
and has had a one-year undergraduate course in analysis
The Most Comprehensive Book on the Subject Chronicles the Development of
the Weibull Distribution in Statistical Theory and Applied Statistics Exploring one
of the most important distributions in statistics, The Weibull Distribution: A
Handbook focuses on its origin, statistical properties, and related distributions.
The book also presents various approaches to estimate the parameters of the
Weibull distribution under all possible situations of sampling data as well as
approaches to parameter and goodness-of-fit testing. Describes the Statistical
Methods, Concepts, Theories, and Applications of This Distribution Compiling
findings from dozens of scientific journals and hundreds of research papers, the
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author first gives a careful and thorough mathematical description of the Weibull
distribution and all of its features. He then deals with Weibull analysis, using
classical and Bayesian approaches along with graphical and linear maximum
likelihood techniques to estimate the three Weibull parameters. The author also
explores the inference of Weibull processes, Weibull parameter testing, and
different types of goodness-of-fit tests and methods. Successfully Apply the
Weibull Model By using inferential procedures for estimating, testing, forecasting,
and simulating data, this self-contained, detailed handbook shows how to solve
statistical life science and engineering problems.
This book constitutes the refereed proceedings of the 12th International
Conference on Cryptology in India, INDOCRYPT 2011, held in Chennai, India, in
December 2011. The 22 revised full papers presented together with the abstracts
of 3 invited talks and 3 tutorials were carefully reviewed and selected from 127
submissions. The papers are organized in topical sections on side-channel
attacks, secret-key cryptography, hash functions, pairings, and protocols.
The fundamental mathematical tools needed to understand machine learning
include linear algebra, analytic geometry, matrix decompositions, vector calculus,
optimization, probability and statistics. These topics are traditionally taught in
disparate courses, making it hard for data science or computer science students,
or professionals, to efficiently learn the mathematics. This self-contained textbook
bridges the gap between mathematical and machine learning texts, introducing
the mathematical concepts with a minimum of prerequisites. It uses these
concepts to derive four central machine learning methods: linear regression,
principal component analysis, Gaussian mixture models and support vector
machines. For students and others with a mathematical background, these
derivations provide a starting point to machine learning texts. For those learning
the mathematics for the first time, the methods help build intuition and practical
experience with applying mathematical concepts. Every chapter includes worked
examples and exercises to test understanding. Programming tutorials are offered
on the book's web site.
Cardano, next to Vesalius the greatest physician of his day, was also a devoted
and skilled gambler who played for personal pleasure and profit. His
mathematical genius enabled him to devise simple rules of probability for his own
benefit and for his gambling contemporaries. These he collected in his Book on
Games of Chance and embellished them with essays on the tricks of cheats and
kibitzers, as well as on psychological rules of play. In this biography of a stormy
Renaissance personality, Cardano's gambling studies are deciphered for the first
time, and a translation of the Book on Games of Chance is appended. Originally
published in 1953. The Princeton Legacy Library uses the latest print-on-demand
technology to again make available previously out-of-print books from the
distinguished backlist of Princeton University Press. These editions preserve the
original texts of these important books while presenting them in durable
paperback and hardcover editions. The goal of the Princeton Legacy Library is to
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vastly increase access to the rich scholarly heritage found in the thousands of
books published by Princeton University Press since its founding in 1905.
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 moment-generating functions, characteristic functions, random vectors,
and inequalities; limit theorems and convergence; introduction to Bayesian and classical
statistics; random processes including processing of random signals, Poisson processes,
discrete-time and continuous-time Markov chains, and Brownian motion; simulation using
MATLAB and R.
If you want to outsmart a crook, learn his tricks—Darrell Huff explains exactly how in the classic
How to Lie with Statistics. From distorted graphs and biased samples to misleading averages,
there are countless statistical dodges that lend cover to anyone with an ax to grind or a product
to sell. With abundant examples and illustrations, Darrell Huff’s lively and engaging primer
clarifies the basic principles of statistics and explains how they’re used to present information
in honest and not-so-honest ways. Now even more indispensable in our data-driven world than
it was when first published, How to Lie with Statistics is the book that generations of readers
have relied on to keep from being fooled.
The twenty-first century has seen a breathtaking expansion of statistical methodology, both in
scope and in influence. 'Big data', 'data science', and 'machine learning' have become familiar
terms in the news, as statistical methods are brought to bear upon the enormous data sets of
modern science and commerce. How did we get here? And where are we going? This book
takes us on an exhilarating journey through the revolution in data analysis following the
introduction of electronic computation in the 1950s. Beginning with classical inferential theories
- Bayesian, frequentist, Fisherian - individual chapters take up a series of influential topics:
survival analysis, logistic regression, empirical Bayes, the jackknife and bootstrap, random
forests, neural networks, Markov chain Monte Carlo, inference after model selection, and
dozens more. The distinctly modern approach integrates methodology and algorithms with
statistical inference. The book ends with speculation on the future direction of statistics and
data science.
Features an introduction to probability theory using measure theory. This work provides proofs
of the essential introductory results and presents the measure theory and mathematical details
in terms of intuitive probabilistic concepts, rather than as separate, imposing subjects.
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.
This is the first text in a generation to re-examine the purpose of the mathematical statistics
course. The book's approach interweaves traditional topics with data analysis and reflects the
use of the computer with close ties to the practice of statistics. The author stresses analysis of
data, examines real problems with real data, and motivates the theory. The book's descriptive
statistics, graphical displays, and realistic applications stand in strong contrast to traditional
texts that are set in abstract settings. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
The LNCS journal Transactions on Rough Sets is devoted to the entire spectrum of rough sets
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related issues, from logical and mathematical foundations, through all aspects of rough set
theory and its applications, such as data mining, knowledge discovery, and intelligent
information processing, to relations between rough sets and other approaches to uncertainty,
vagueness, and incompleteness, such as fuzzy sets and theory of evidence. This third volume
of the Transactions on Rough Sets presents 11 revised papers that have been through a
careful peer reviewing process by the journal's Editorial Board. The research monograph "Time
Complexity of Decision Trees" by Mikhail Ju. Moshkov is presented in the section on
dissertation and monographs. Among the regular papers the one by Zdzislaw Pawlak entitled
"Flow Graphs and Data Mining" deserves a special mention.

This book explores four real-world topics through the lens of probability theory. It
can be used to supplement a standard text in probability or statistics. Most
elementary textbooks present the basic theory and then illustrate the ideas with
some neatly packaged examples. Here the authors assume that the reader has
seen, or is learning, the basic theory from another book and concentrate in some
depth on the following topics: streaks, the stock market, lotteries, and
fingerprints. This extended format allows the authors to present multiple
approaches to problems and to pursue promising side discussions in ways that
would not be possible in a book constrained to cover a fixed set of topics. To
keep the main narrative accessible, the authors have placed the more technical
mathematical details in appendices. The appendices can be understood by
someone who has taken one or two semesters of calculus.
Class-tested and coherent, this textbook teaches classical and web information
retrieval, including web search and the related areas of text classification and text
clustering from basic concepts. It gives an up-to-date treatment of all aspects of
the design and implementation of systems for gathering, indexing, and searching
documents; methods for evaluating systems; and an introduction to the use of
machine learning methods on text collections. All the important ideas are
explained using examples and figures, making it perfect for introductory courses
in information retrieval for advanced undergraduates and graduate students in
computer science. Based on feedback from extensive classroom experience, the
book has been carefully structured in order to make teaching more natural and
effective. Slides and additional exercises (with solutions for lecturers) are also
available through the book's supporting website to help course instructors
prepare their lectures.
Stochastic processes are an essential part of numerous branches of physics, as
well as in biology, chemistry, and finance. This textbook provides a solid
understanding of stochastic processes and stochastic calculus in physics, without
the need for measure theory. In avoiding measure theory, this textbook gives
readers the tools necessary to use stochastic methods in research with a
minimum of mathematical background. Coverage of the more exotic Levy
processes is included, as is a concise account of numerical methods for
simulating stochastic systems driven by Gaussian noise. The book concludes
with a non-technical introduction to the concepts and jargon of measure-theoretic
probability theory. With over 70 exercises, this textbook is an easily accessible
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introduction to stochastic processes and their applications, as well as methods
for numerical simulation, for graduate students and researchers in physics.
This book provides a self-contained and up-to-date treatment of the Monte Carlo
method and develops a common framework under which various Monte Carlo
techniques can be "standardized" and compared. Given the interdisciplinary
nature of the topics and a moderate prerequisite for the reader, this book should
be of interest to a broad audience of quantitative researchers such as
computational biologists, computer scientists, econometricians, engineers,
probabilists, and statisticians. It can also be used as a textbook for a graduatelevel course on Monte Carlo methods.
An introductory 2001 textbook on probability and induction written by a foremost
philosopher of science.
Consists of two separate but closely related parts. Originally published in 1966,
the first section deals with elements of integration and has been updated and
corrected. The latter half details the main concepts of Lebesgue measure and
uses the abstract measure space approach of the Lebesgue integral because it
strikes directly at the most important results—the convergence theorems.
Starting around the late 1950s, several research communities began relating the
geometry of graphs to stochastic processes on these graphs. This book, twenty
years in the making, ties together research in the field, encompassing work on
percolation, isoperimetric inequalities, eigenvalues, transition probabilities, and
random walks. Written by two leading researchers, the text emphasizes intuition,
while giving complete proofs and more than 850 exercises. Many recent
developments, in which the authors have played a leading role, are discussed,
including percolation on trees and Cayley graphs, uniform spanning forests, the
mass-transport technique, and connections on random walks on graphs to
embedding in Hilbert space. This state-of-the-art account of probability on
networks will be indispensable for graduate students and researchers alike.
These are notes for the undergraduate probability class I have taught at the University
of Notre Dame for several years. They cover the topics required for the actuaries Examp. I believe that the best way to understand probability is from examples and computer
simulations. The book contains many classical examples and we have included the
short R-programs used for class simulations. For this reason, the last chapter of the
book offers a very basic introduction to R. We have included many exercises, of varied
difficulty, inspired from undergraduate courses in North America and Europe. The
complete solutions are contained in Appendix B of the book.
Markov chains are central to the understanding of random processes. This is not only
because they pervade the applications of random processes, but also because one can
calculate explicitly many quantities of interest. This textbook, aimed at advanced
undergraduate or MSc students with some background in basic probability theory,
focuses on Markov chains and quickly develops a coherent and rigorous theory whilst
showing also how actually to apply it. Both discrete-time and continuous-time chains
are studied. A distinguishing feature is an introduction to more advanced topics such as
martingales and potentials in the established context of Markov chains. There are
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applications to simulation, economics, optimal control, genetics, queues and many
other topics, and exercises and examples drawn both from theory and practice. It will
therefore be an ideal text either for elementary courses on random processes or those
that are more oriented towards applications.
This is a lively textbook providing a solid introduction to financial option valuation for
undergraduate students armed with a working knowledge of a first year calculus.
Written in a series of short chapters, its self-contained treatment gives equal weight to
applied mathematics, stochastics and computational algorithms. No prior background in
probability, statistics or numerical analysis is required. Detailed derivations of both the
basic asset price model and the Black–Scholes equation are provided along with a
presentation of appropriate computational techniques including binomial, finite
differences and in particular, variance reduction techniques for the Monte Carlo
method. Each chapter comes complete with accompanying stand-alone MATLAB code
listing to illustrate a key idea. Furthermore, the author has made heavy use of figures
and examples, and has included computations based on real stock market data.
"...this edition is useful and effective in teaching Bayesian inference at both elementary
and intermediate levels. It is a well-written book on elementary Bayesian inference, and
the material is easily accessible. It is both concise and timely, and provides a good
collection of overviews and reviews of important tools used in Bayesian statistical
methods." There is a strong upsurge in the use of Bayesian methods in applied
statistical analysis, yet most introductory statistics texts only present frequentist
methods. Bayesian statistics has many important advantages that students should
learn about if they are going into fields where statistics will be used. In this third Edition,
four newly-added chapters address topics that reflect the rapid advances in the field of
Bayesian statistics. The authors continue to provide a Bayesian treatment of
introductory statistical topics, such as scientific data gathering, discrete random
variables, robust Bayesian methods, and Bayesian approaches to inference for discrete
random variables, binomial proportions, Poisson, and normal means, and simple linear
regression. In addition, more advanced topics in the field are presented in four new
chapters: Bayesian inference for a normal with unknown mean and variance; Bayesian
inference for a Multivariate Normal mean vector; Bayesian inference for the Multiple
Linear Regression Model; and Computational Bayesian Statistics including Markov
Chain Monte Carlo. The inclusion of these topics will facilitate readers' ability to
advance from a minimal understanding of Statistics to the ability to tackle topics in more
applied, advanced level books. Minitab macros and R functions are available on the
book's related website to assist with chapter exercises. Introduction to Bayesian
Statistics, Third Edition also features: Topics including the Joint Likelihood function and
inference using independent Jeffreys priors and join conjugate prior The cutting-edge
topic of computational Bayesian Statistics in a new chapter, with a unique focus on
Markov Chain Monte Carlo methods Exercises throughout the book that have been
updated to reflect new applications and the latest software applications Detailed
appendices that guide readers through the use of R and Minitab software for Bayesian
analysis and Monte Carlo simulations, with all related macros available on the book's
website Introduction to Bayesian Statistics, Third Edition is a textbook for upperundergraduate or first-year graduate level courses on introductory statistics course with
a Bayesian emphasis. It can also be used as a reference work for statisticians who
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require a working knowledge of Bayesian statistics.
In a world where we are constantly being asked to make decisions based on
incomplete information, facility with basic probability is an essential skill. This book
provides a solid foundation in basic probability theory designed for intellectually curious
readers and those new to the subject. Through its conversational tone and careful
pacing of mathematical development, the book balances a charming style with
informative discussion. This text will immerse the reader in a mathematical view of the
world, giving them a glimpse into what attracts mathematicians to the subject in the first
place. Rather than simply writing out and memorizing formulas, the reader will come out
with an understanding of what those formulas mean, and how and when to use them.
Readers will also encounter settings where probabilistic reasoning does not apply or
where intuition can be misleading. This book establishes simple principles of counting
collections and sequences of alternatives, and elaborates on these techniques to solve
real world problems both inside and outside the casino. Pair this book with the
HarvardX online course for great videos and interactive learning:
https://harvardx.link/fat-chance.
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