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Unlike traditional introductory math/stat textbooks, Probability and Statistics: The Science of
Uncertainty brings a modern flavor based on incorporating the computer to the course and an
integrated approach to inference. From the start the book integrates simulations into its
theoretical coverage, and emphasizes the use of computer-powered computation throughout.*
Math and science majors with just one year of calculus can use this text and experience a
refreshing blend of applications and theory that goes beyond merely mastering the
technicalities. They'll get a thorough grounding in probability theory, and go beyond that to the
theory of statistical inference and its applications. An integrated approach to inference is
presented that includes the frequency approach as well as Bayesian methodology. Bayesian
inference is developed as a logical extension of likelihood methods. A separate chapter is
devoted to the important topic of model checking and this is applied in the context of the
standard applied statistical techniques. Examples of data analyses using real-world data are
presented throughout the text. A final chapter introduces a number of the most important
stochastic process models using elementary methods. *Note: An appendix in the book
contains Minitab code for more involved computations. The code can be used by students as
templates for their own calculations. If a software package like Minitab is used with the course
then no programming is required by the students.
This book outlines Bayesian statistical analysis in great detail, from the development of a
model through the process of making statistical inference. The key feature of this book is that it
covers models that are most commonly used in social science research - including the linear
regression model, generalized linear models, hierarchical models, and multivariate regression
models - and it thoroughly develops each real-data example in painstaking detail.
Through four previous editions, Introductory Statistics has made statistics both interesting and
accessible to a wide and varied audience. The realistic content of its examples and exercises,
the clarity and brevity of its presentation, and the soundness of its pedagogical approach have
received the highest remarks from both students and instructors. Now this bestseller is
available in a new Fifth Edition.
Statistical physics is a core component of most undergraduate (and some post-graduate)
physics degree courses. It is primarily concerned with the behavior of matter in bulk-from
boiling water to the superconductivity of metals. Ultimately, it seeks to uncover the laws
governing random processes, such as the snow on your TV screen. This essential new
textbook guides the reader quickly and critically through a statistical view of the physical world,
including a wide range of physical applications to illustrate the methodology. It moves from
basic examples to more advanced topics, such as broken symmetry and the Bose-Einstein
equation. To accompany the text, the author, a renowned expert in the field, has written a
Solutions Manual/Instructor's Guide, available free of charge to lecturers who adopt this book
for their courses. Introduction to Statistical Physics will appeal to students and researchers in
physics, applied mathematics and statistics.
Exercises and Solutions in Statistical Theory helps students and scientists obtain an in-depth
understanding of statistical theory by working on and reviewing solutions to interesting and
challenging exercises of practical importance. Unlike similar books, this text incorporates many
exercises that apply to real-world settings and provides much more thorough solutions. The
exercises and selected detailed solutions cover from basic probability theory through to the
theory of statistical inference. Many of the exercises deal with important, real-life scenarios in
areas such as medicine, epidemiology, actuarial science, social science, engineering, physics,
chemistry, biology, environmental health, and sports. Several exercises illustrate the utility of
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study design strategies, sampling from finite populations, maximum likelihood, asymptotic
theory, latent class analysis, conditional inference, regression analysis, generalized linear
models, Bayesian analysis, and other statistical topics. The book also contains references to
published books and articles that offer more information about the statistical concepts.
Designed as a supplement for advanced undergraduate and graduate courses, this text is a
valuable source of classroom examples, homework problems, and examination questions. It is
also useful for scientists interested in enhancing or refreshing their theoretical statistical skills.
The book improves readers’ comprehension of the principles of statistical theory and helps
them see how the principles can be used in practice. By mastering the theoretical statistical
strategies necessary to solve the exercises, readers will be prepared to successfully study
even higher-level statistical theory.
Introduction to Statistical Investigations leads students to learn about the process of
conducting statistical investigations from data collection, to exploring data, to statistical
inference, to drawing appropriate conclusions. The text is designed for a one-semester
introductory statistics course. It focuses on genuine research studies, active learning, and
effective use of technology. Simulations and randomization tests introduce statistical inference,
yielding a strong conceptual foundation that bridges students to theory-based inference
approaches. Repetition allows students to see the logic and scope of inference. This
implementation follows the GAISE recommendations endorsed by the American Statistical
Association.
A thought-provoking look at statistical learning theory and its role in understanding human
learning and inductive reasoning A joint endeavor from leading researchers in the fields of
philosophy and electrical engineering, An Elementary Introduction to Statistical Learning
Theory is a comprehensive and accessible primer on the rapidly evolving fields of statistical
pattern recognition and statistical learning theory. Explaining these areas at a level and in a
way that is not often found in other books on the topic, the authors present the basic theory
behind contemporary machine learning and uniquely utilize its foundations as a framework for
philosophical thinking about inductive inference. Promoting the fundamental goal of statistical
learning, knowing what is achievable and what is not, this book demonstrates the value of a
systematic methodology when used along with the needed techniques for evaluating the
performance of a learning system. First, an introduction to machine learning is presented that
includes brief discussions of applications such as image recognition, speech recognition,
medical diagnostics, and statistical arbitrage. To enhance accessibility, two chapters on
relevant aspects of probability theory are provided. Subsequent chapters feature coverage of
topics such as the pattern recognition problem, optimal Bayes decision rule, the nearest
neighbor rule, kernel rules, neural networks, support vector machines, and boosting.
Appendices throughout the book explore the relationship between the discussed material and
related topics from mathematics, philosophy, psychology, and statistics, drawing insightful
connections between problems in these areas and statistical learning theory. All chapters
conclude with a summary section, a set of practice questions, and a reference sections that
supplies historical notes and additional resources for further study. An Elementary Introduction
to Statistical Learning Theory is an excellent book for courses on statistical learning theory,
pattern recognition, and machine learning at the upper-undergraduate and graduate levels. It
also serves as an introductory reference for researchers and practitioners in the fields of
engineering, computer science, philosophy, and cognitive science that would like to further
their knowledge of the topic.
Helping students develop a good understanding of asymptotic theory, Introduction to Statistical
Limit Theory provides a thorough yet accessible treatment of common modes of convergence
and their related tools used in statistics. It also discusses how the results can be applied to
several common areas in the field.The author explains as much of the
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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
Introduction to Statistical Decision Theory: Utility Theory and Causal Analysis provides the
theoretical background to approach decision theory from a statistical perspective. It covers
both traditional approaches, in terms of value theory and expected utility theory, and recent
developments, in terms of causal inference. The book is specifically designed to appeal to
students and researchers that intend to acquire a knowledge of statistical science based on
decision theory. Features Covers approaches for making decisions under certainty, risk, and
uncertainty Illustrates expected utility theory and its extensions Describes approaches to elicit
the utility function Reviews classical and Bayesian approaches to statistical inference based on
decision theory Discusses the role of causal analysis in statistical decision theory
Designed for a one-semester advanced undergraduate or graduate course, Statistical Theory:
A Concise Introduction clearly explains the underlying ideas and principles of major statistical
concepts, including parameter estimation, confidence intervals, hypothesis testing, asymptotic
analysis, Bayesian inference, and elements of decision theory. It introduces these topics on a
clear intuitive level using illustrative examples in addition to the formal definitions, theorems,
and proofs. Based on the authors’ lecture notes, this student-oriented, self-contained book
maintains a proper balance between the clarity and rigor of exposition. In a few cases, the
authors present a "sketched" version of a proof, explaining its main ideas rather than giving
detailed technical mathematical and probabilistic arguments. Chapters and sections marked by
asterisks contain more advanced topics and may be omitted. A special chapter on linear
models shows how the main theoretical concepts can be applied to the well-known and
frequently used statistical tool of linear regression. Requiring no heavy calculus, simple
questions throughout the text help students check their understanding of the material. Each
chapter also includes a set of exercises that range in level of difficulty.
This short book introduces the main ideas of statistical inference in a way that is both user
friendly and mathematically sound. Particular emphasis is placed on the common foundation of
many models used in practice. In addition, the book focuses on the formulation of appropriate
statistical models to study problems in business, economics, and the social sciences, as well
as on how to interpret the results from statistical analyses. The book will be useful to students
who are interested in rigorous applications of statistics to problems in business, economics and
the social sciences, as well as students who have studied statistics in the past, but need a
more solid grounding in statistical techniques to further their careers. Jacco Thijssen is
professor of finance at the University of York, UK. He holds a PhD in mathematical economics
from Tilburg University, Netherlands. His main research interests are in applications of optimal
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stopping theory, stochastic calculus, and game theory to problems in economics and finance.
Professor Thijssen has earned several awards for his statistics teaching.
Designed for a one-semester advanced undergraduate or graduate course, Statistical Theory:
A Concise Introduction clearly explains the underlying ideas and principles of major statistical
concepts, including parameter estimation, confidence intervals, hypothesis testing, asymptotic
analysis, Bayesian inference, and elements of decision theory. It i
Machine learning allows computers to learn and discern patterns without actually being
programmed. When Statistical techniques and machine learning are combined together they
are a powerful tool for analysing various kinds of data in many computer science/engineering
areas including, image processing, speech processing, natural language processing, robot
control, as well as in fundamental sciences such as biology, medicine, astronomy, physics, and
materials. Introduction to Statistical Machine Learning provides a general introduction to
machine learning that covers a wide range of topics concisely and will help you bridge the gap
between theory and practice. Part I discusses the fundamental concepts of statistics and
probability that are used in describing machine learning algorithms. Part II and Part III explain
the two major approaches of machine learning techniques; generative methods and
discriminative methods. While Part III provides an in-depth look at advanced topics that play
essential roles in making machine learning algorithms more useful in practice. The
accompanying MATLAB/Octave programs provide you with the necessary practical skills
needed to accomplish a wide range of data analysis tasks. Provides the necessary background
material to understand machine learning such as statistics, probability, linear algebra, and
calculus. Complete coverage of the generative approach to statistical pattern recognition and
the discriminative approach to statistical machine learning. Includes MATLAB/Octave
programs so that readers can test the algorithms numerically and acquire both mathematical
and practical skills in a wide range of data analysis tasks Discusses a wide range of
applications in machine learning and statistics and provides examples drawn from image
processing, speech processing, natural language processing, robot control, as well as biology,
medicine, astronomy, physics, and materials.

Based on the authors’ lecture notes, Introduction to the Theory of Statistical
Inference presents concise yet complete coverage of statistical inference theory,
focusing on the fundamental classical principles. Suitable for a second-semester
undergraduate course on statistical inference, the book offers proofs to support
the mathematics. It illustrates core concepts using cartoons and provides
solutions to all examples and problems. Highlights Basic notations and ideas of
statistical inference are explained in a mathematically rigorous, but
understandable, form Classroom-tested and designed for students of
mathematical statistics Examples, applications of the general theory to special
cases, exercises, and figures provide a deeper insight into the material Solutions
provided for problems formulated at the end of each chapter Combines the
theoretical basis of statistical inference with a useful applied toolbox that includes
linear models Theoretical, difficult, or frequently misunderstood problems are
marked The book is aimed at advanced undergraduate students, graduate
students in mathematics and statistics, and theoretically-interested students from
other disciplines. Results are presented as theorems and corollaries. All
theorems are proven and important statements are formulated as guidelines in
prose. With its multipronged and student-tested approach, this book is an
excellent introduction to the theory of statistical inference.
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Now in its second edition, this textbook serves as an introduction to probability
and statistics for non-mathematics majors who do not need the exhaustive detail
and mathematical depth provided in more comprehensive treatments of the
subject. The presentation covers the mathematical laws of random phenomena,
including discrete and continuous random variables, expectation and variance,
and common probability distributions such as the binomial, Poisson, and normal
distributions. More classical examples such as Montmort's problem, the ballot
problem, and Bertrand’s paradox are now included, along with applications such
as the Maxwell-Boltzmann and Bose-Einstein distributions in physics. Key
features in new edition: * 35 new exercises * Expanded section on the algebra of
sets * Expanded chapters on probabilities to include more classical examples *
New section on regression * Online instructors' manual containing solutions to all
exercises“/p> Advanced undergraduate and graduate students in computer
science, engineering, and other natural and social sciences with only a basic
background in calculus will benefit from this introductory text balancing theory
with applications. Review of the first edition: This textbook is a classical and wellwritten introduction to probability theory and statistics. ... the book is written ‘for
an audience such as computer science students, whose mathematical
background is not very strong and who do not need the detail and mathematical
depth of similar books written for mathematics or statistics majors.’ ... Each new
concept is clearly explained and is followed by many detailed examples. ...
numerous examples of calculations are given and proofs are well-detailed."
(Sophie Lemaire, Mathematical Reviews, Issue 2008 m)
This classic textbook is suitable for a first course in the theory of statistics for
students with a background in calculus, multivariate calculus, and the elements of
matrix algebra.
They then examine the Bernoulli, Poisson, and Normal (univariate and
multivariate) data generating processes.
The purpose of applying mathematical theory to the theory of statistical inference
is to make it simpler and more elegant. Theory of Statistical Inference is
concerned with the development of a type of optimization theory which can be
used to inform the choice of statistical methodology.
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 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.
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Knowledge of the renormalization group and field theory is a key part of physics,
and is essential in condensed matter and particle physics. Written for advanced
undergraduate and beginning graduate students, this textbook provides a
concise introduction to this subject. The textbook deals directly with the loop
expansion of the free energy, also known as the background field method. This is
a powerful method, especially when dealing with symmetries, and statistical
mechanics. In focussing on free energy, the author avoids long developments on
field theory techniques. The necessity of renormalization then follows.
This text offers a sound and self-contained introduction to classical statistical
theory. The material is suitable for students who have successfully completed a
single year's course in calculus, and no prior knowledge of statistics or probability
is assumed. Practical examples and problems are included.
An Introduction to Statistical Learning provides an accessible overview of the
field of statistical learning, an essential toolset for making sense of the vast and
complex data sets that have emerged in fields ranging from biology to finance to
marketing to astrophysics in the past twenty years. This book presents some of
the most important modeling and prediction techniques, along with relevant
applications. Topics include linear regression, classification, resampling methods,
shrinkage approaches, tree-based methods, support vector machines, clustering,
and more. Color graphics and real-world examples are used to illustrate the
methods presented. Since the goal of this textbook is to facilitate the use of these
statistical learning techniques by practitioners in science, industry, and other
fields, each chapter contains a tutorial on implementing the analyses and
methods presented in R, an extremely popular open source statistical software
platform. Two of the authors co-wrote The Elements of Statistical Learning
(Hastie, Tibshirani and Friedman, 2nd edition 2009), a popular reference book for
statistics and machine learning researchers. An Introduction to Statistical
Learning covers many of the same topics, but at a level accessible to a much
broader audience. This book is targeted at statisticians and non-statisticians alike
who wish to use cutting-edge statistical learning techniques to analyze their data.
The text assumes only a previous course in linear regression and no knowledge
of matrix algebra.
This book gives a nice overview of the diversity of current trends in computational
and statistical group theory. It presents the latest research and a number of
specific topics, such as growth, black box groups, measures on groups, product
replacement algorithms, quantum automata, and more. It includes contributions
by speakers at AMS Special Sessions at The University of Nevada (Las Vegas)
and the Stevens Institute of Technology (Hoboken, NJ). It is suitable for graduate
students and research mathematicians interested in group theory.
During the past decade there has been an explosion in computation and
information technology. With it have come vast amounts of data in a variety of
fields such as medicine, biology, finance, and marketing. The challenge of
understanding these data has led to the development of new tools in the field of
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statistics, and spawned new areas such as data mining, machine learning, and
bioinformatics. Many of these tools have common underpinnings but are often
expressed with different terminology. This book describes the important ideas in
these areas in a common conceptual framework. While the approach is
statistical, the emphasis is on concepts rather than mathematics. Many examples
are given, with a liberal use of color graphics. It should be a valuable resource for
statisticians and anyone interested in data mining in science or industry. The
book’s coverage is broad, from supervised learning (prediction) to unsupervised
learning. The many topics include neural networks, support vector machines,
classification trees and boosting---the first comprehensive treatment of this topic
in any book. This major new edition features many topics not covered in the
original, including graphical models, random forests, ensemble methods, least
angle regression & path algorithms for the lasso, non-negative matrix
factorization, and spectral clustering. There is also a chapter on methods for
“wide” data (p bigger than n), including multiple testing and false discovery rates.
Trevor Hastie, Robert Tibshirani, and Jerome Friedman are professors of
statistics at Stanford University. They are prominent researchers in this area:
Hastie and Tibshirani developed generalized additive models and wrote a
popular book of that title. Hastie co-developed much of the statistical modeling
software and environment in R/S-PLUS and invented principal curves and
surfaces. Tibshirani proposed the lasso and is co-author of the very successful
An Introduction to the Bootstrap. Friedman is the co-inventor of many datamining tools including CART, MARS, projection pursuit and gradient boosting.
This book builds theoretical statistics from the first principles of probability theory.
Starting from the basics of probability, the authors develop the theory of statistical
inference using techniques, definitions, and concepts that are statistical and are
natural extensions and consequences of previous concepts. Intended for firstyear graduate students, this book can be used for students majoring in statistics
who have a solid mathematics background. It can also be used in a way that
stresses the more practical uses of statistical theory, being more concerned with
understanding basic statistical concepts and deriving reasonable statistical
procedures for a variety of situations, and less concerned with formal optimality
investigations. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
Directly oriented towards real practical application, this book develops both the
basic theoretical framework of extreme value models and the statistical inferential
techniques for using these models in practice. Intended for statisticians and nonstatisticians alike, the theoretical treatment is elementary, with heuristics often
replacing detailed mathematical proof. Most aspects of extreme modeling
techniques are covered, including historical techniques (still widely used) and
contemporary techniques based on point process models. A wide range of
worked examples, using genuine datasets, illustrate the various modeling
procedures and a concluding chapter provides a brief introduction to a number of
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more advanced topics, including Bayesian inference and spatial extremes. All the
computations are carried out using S-PLUS, and the corresponding datasets and
functions are available via the Internet for readers to recreate examples for
themselves. An essential reference for students and researchers in statistics and
disciplines such as engineering, finance and environmental science, this book will
also appeal to practitioners looking for practical help in solving real problems.
Stuart Coles is Reader in Statistics at the University of Bristol, UK, having
previously lectured at the universities of Nottingham and Lancaster. In 1992 he
was the first recipient of the Royal Statistical Society's research prize. He has
published widely in the statistical literature, principally in the area of extreme
value modeling.
This lively and engaging book explains the things you have to know in order to
read empirical papers in the social and health sciences, as well as the techniques
you need to build statistical models of your own. The discussion in the book is
organized around published studies, as are many of the exercises. Relevant
journal articles are reprinted at the back of the book. Freedman makes a
thorough appraisal of the statistical methods in these papers and in a variety of
other examples. He illustrates the principles of modelling, and the pitfalls. The
discussion shows you how to think about the critical issues - including the
connection (or lack of it) between the statistical models and the real phenomena.
The book is written for advanced undergraduates and beginning graduate
students in statistics, as well as students and professionals in the social and
health sciences.
Increasing the noise immunity of complex signal processing systems is the main
problem in various areas of signal processing. At the present time there are many
books and periodical articles devoted to signal detection, but many important problems
remain to be solved. New approaches to complex problems allow us not only to
summarize investigations, but also to improve the quality of signal detection in noise.
This book is devoted to fundamental problems in the generalized approach to signal
processing in noise based on a seemingly abstract idea: the introduction of an
additional noise source that does not carry any information about the signal in order to
improve the qualitative performance of complex signal processing systems. Theoretical
and experimental studies carried out by the author lead to the conclusion that the
proposed generalized approach to signal processing in noise allows us to formulate a
decision-making rule based on the determi nation of the jointly sufficient statistics of the
mean and variance of the likelihood function (or functional). Classical and modern
signal detection theories allow us to define only the sufficient statistic of the mean of the
likelihood function (or functional). The presence of additional information about the
statistical characteristics of the like lihood function (or functional) leads to better-quality
signal detection in comparison with the optimal signal detection algorithms of classical
and modern theories.
Classical and modern theories have given us a degree of noise immunity by defining
the sufficient statistic of the mean of the likelihood function. The generalized theory
moves beyond these limitations to determine the jointly sufficient statistics of the mean
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and variance of the likelihood function. Signal and Image Processing in Navigational
Systems introduces us to the generalized approach, and then delves rigorously into the
theory and practical applications of this approach. This volume represents the most indepth discussion of the generalized approach to date, providing many examples and
computer models to demonstrate how this approach raises the upper limits of noise
immunity for navigation systems, leading to better detection performances. This book is
vital for signal and image processing experts, radar, communications, acoustics, and
navigational systems designers, as well as professionals in the fields of statistical
pattern recognition, biomedicine, astronomy, and robotics who wish to extend the
boundaries of noise immunity and improve qualitative performance of their systems.
Authoritative introduction covers the role of Green's function in mathematical physics,
essential differences between spatial and time filters, fundamental relations of paraxial
optics, and effects of aberration terms on image formation. "An excellent book; wellorganized, and well-written." — Journal of the Optical Society of America. 80
illustrations. 1963 edition.
Emphasizing concepts rather than recipes, An Introduction to Statistical Inference and
Its Applications with R provides a clear exposition of the methods of statistical inference
for students who are comfortable with mathematical notation. Numerous examples,
case studies, and exercises are included. R is used to simplify computation, create
figures
Additive and multiplicative noise in the information signal can significantly limit the
potential of complex signal processing systems, especially when those systems use
signals with complex phase structure. During the last few years this problem has been
the focus of much research, and its solution could lead to profound improvements in
applications of complex signals and coherent signal processing. Signal Processing
Noise sets forth a generalized approach to signal processing in multiplicative and
additive noise that represents a remarkable advance in signal processing and detection
theory. This approach extends the boundaries of the noise immunity set by classical
and modern signal processing theories, and systems constructed on this basis achieve
better detection performance than that of systems currently in use. Featuring the results
of the author's own research, the book is filled with examples and applications, and
each chapter contains an analysis of recent observations obtained by computer
modelling and experiments. Tables and illustrations clearly show the superiority of the
generalized approach over both classical and modern approaches to signal processing
noise. Addressing a fundamental problem in complex signal processing systems, this
book offers not only theoretical development, but practical recommendations for raising
noise immunity in a wide range of applications.
A Hands-On Approach to Teaching Introductory StatisticsExpanded with over 100 more
pages, Introduction to Statistical Data Analysis for the Life Sciences, Second Edition
presents the right balance of data examples, statistical theory, and computing to teach
introductory statistics to students in the life sciences. This popular textbook covers the
m
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