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A Course in Large Sample Theory

A Course in Large Sample Theory is presented in
four parts. The first treats basic probabilistic
notions, the second features the basic statistical
tools for expanding the theory, the third contains
special topics as applications of the general theory,
and the fourth covers more standard statistical
topics. Nearly all topics are covered in their
multivariate setting.The book is intended as a first
year graduate course in large sample theory for
statisticians. It has been used by graduate students
in statistics, biostatistics, mathematics, and related
fields. Throughout the book there are many
examples and exercises with solutions. It is an ideal
text for self study.
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Theory of Point Estimation

This second, much enlarged edition by Lehmann
and Casella of Lehmann's classic text on point
estimation maintains the outlook and general style
of the first edition. All of the topics are updated,
while an entirely new chapter on Bayesian and
hierarchical Bayesian approaches is provided, and
there is much new material on simultaneous
estimation. Each chapter concludes with a Notes
section which contains suggestions for further
study. This is a companion volume to the second
edition of Lehmann's \"Testing Statistical
Hypotheses\".

Theory and Application of the Linear
Model

Mathematical concepts. Statistical concepts. The
multidimensional normal distribution. Distributions
of quadratic forms. Models. General linear model.
Computing techniques. Applications of the general
linear model. Sampling from the multivariate normal
distribution. Multiple regression. Correlation. Some
applications of the regression model. Desing
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models. Two-factor desing model. Components-of-
variance models.

Optimal State Estimation

This graduate textbook covers topics in statistical
theory essential for graduate students preparing for
work on a Ph.D. degree in statistics. This new
edition has been revised and updated and in this
fourth printing, errors have been ironed out. The
first chapter provides a quick overview of concepts
and results in measure-theoretic probability theory
that are useful in statistics. The second chapter
introduces some fundamental concepts in statistical
decision theory and inference. Subsequent
chapters contain detailed studies on some
important topics: unbiased estimation, parametric
estimation, nonparametric estimation, hypothesis
testing, and confidence sets. A large number of
exercises in each chapter provide not only practice
problems for students, but also many additional
results.

Introduction to Probability and Statistics
for Engineers and Scientists
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Elements of probability; Random variables and
expectation; Special; random variables; Sampling;
Parameter estimation; Hypothesis testing;
Regression; Analysis of variance; Goodness of fit
and nonparametric testing; Life testing; Quality
control; Simulation.

A Modern Approach to Probability
Theory

COSMIC Function Points

Students and teachers of mathematics and related
fields will find this book a comprehensive and
modern approach to probability theory, providing
the background and techniques to go from the
beginning graduate level to the point of
specialization in research areas of current interest.
The book is designed for a two- or three-semester
course, assuming only courses in undergraduate
real analysis or rigorous advanced calculus, and
some elementary linear algebra. A variety of
applications—Bayesian statistics, financial
mathematics, information theory, tomography, and
signal processing—appear as threads to both
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enhance the understanding of the relevant
mathematics and motivate students whose main
interests are outside of pure areas.

Mathematical Statistics

Designed to conform to the ISO/IEC standard
14143, the Common Software Measurement
International Consortium (COSMIC) Function Point
method has become the major estimation technique
based on international standards for building
software-intensive systems. COSMIC Function
Points: Theory and Advanced Practices supplies a
cutting-edge look at current a

Theoretical Statistics

Intended as the text for a sequence of advanced
courses, this book covers major topics in theoretical
statistics in a concise and rigorous fashion. The
discussion assumes a background in advanced
calculus, linear algebra, probability, and some
analysis and topology. Measure theory is used, but
the notation and basic results needed are
presented in an initial chapter on probability, so
prior knowledge of these topics is not essential. The
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presentation is designed to expose students to as
many of the central ideas and topics in the
discipline as possible, balancing various
approaches to inference as well as exact,
numerical, and large sample methods. Moving
beyond more standard material, the book includes
chapters introducing bootstrap methods,
nonparametric regression, equivariant estimation,
empirical Bayes, and sequential design and
analysis. The book has a rich collection of
exercises. Several of them illustrate how the theory
developed in the book may be used in various
applications. Solutions to many of the exercises are
included in an appendix.

Probability and Statistical Inference

This user-friendly introduction to the mathematics of
probability and statistics (for readers with a
background in calculus) uses numerous
applications--drawn from biology, education,
economics, engineering, environmental studies,
exercise science, health science, manufacturing,
opinion polls, psychology, sociology, and sports--to
help explain and motivate the concepts. A review of
selected mathematical techniques is included, and
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an accompanying CD-ROM contains many of the
figures (many animated), and the data included in
the examples and exercises (stored in both Minitab
compatible format and ASCII). Empirical and
Probability Distributions. Probability. Discrete
Distributions. Continuous Distributions.
Multivariable Distributions. Sampling Distribution
Theory. Importance of Understanding Variability.
Estimation. Tests of Statistical Hypotheses. Theory
of Statistical Inference. Quality Improvement
Through Statistical Methods. For anyone interested
in the Mathematics of Probability and Statistics.

Power System State Estimation

Offering an up-to-date account of the strategies
utilized in state estimation of electric power
systems, this text provides a broad overview of
power system operation and the role of state
estimation in overall energy management. It uses
an abundance of examples, models, tables, and
guidelines to clearly examine new aspects of state
estimation, the testing of network observability, and
methods to assure computational efficiency.
Includes numerous tutorial examples that fully
analyze problems posed by the inclusion of current
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measurements in existing state estimators and
illustrate practical solutions to these challenges.
Written by two expert researchers in the field,
Power System State Estimation extensively details
topics never before covered in depth in any other
text, including novel robust state estimation
methods, estimation of parameter and topology
errors, and the use of ampere measurements for
state estimation. It introduces various methods and
computational issues involved in the formulation
and implementation of the weighted least squares
(WLS) approach, presents statistical tests for the
detection and identification of bad data in system
measurements, and reveals alternative topological
and numerical formulations for the network
observability problem.

Understanding Machine Learning

Point processes and random measures find wide
applicability in telecommunications, earthquakes,
image analysis, spatial point patterns, and
stereology, to name but a few areas. The authors
have made a major reshaping of their work in their
first edition of 1988 and now present their
Introduction to the Theory of Point Processes in two
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volumes with sub-titles Elementary Theory and
Models and General Theory and Structure. Volume
One contains the introductory chapters from the first
edition, together with an informal treatment of some
of the later material intended to make it more
accessible to readers primarily interested in models
and applications. The main new material in this
volume relates to marked point processes and to
processes evolving in time, where the conditional
intensity methodology provides a basis for model
building, inference, and prediction. There are
abundant examples whose purpose is both didactic
and to illustrate further applications of the ideas and
models that are the main substance of the text.

Elements of Information Theory

The latest edition of this classic is updated with new
problem sets and material The Second Edition of
this fundamental textbook maintains the book's
tradition of clear, thought-provoking instruction.
Readers are provided once again with an instructive
mix of mathematics, physics, statistics, and
information theory. All the essential topics in
information theory are covered in detail, including
entropy, data compression, channel capacity, rate
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distortion, network information theory, and
hypothesis testing. The authors provide readers
with a solid understanding of the underlying theory
and applications. Problem sets and a telegraphic
summary at the end of each chapter further assist
readers. The historical notes that follow each
chapter recap the main points. The Second Edition
features: * Chapters reorganized to improve
teaching * 200 new problems * New material on
source coding, portfolio theory, and feedback
capacity * Updated references Now current and
enhanced, the Second Edition of Elements of
Information Theory remains the ideal textbook for
upper-level undergraduate and graduate courses in
electrical engineering, statistics, and
telecommunications.

Statistical Inference

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 first-year graduate students,
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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.

Information Theory, Inference and
Learning Algorithms

Table of contents

Mathematical Statistics for Economics
and Business

Mathematical Statistics for Economics and
Business, Second Edition, provides a
comprehensive introduction to the principles of
mathematical statistics which underpin statistical
analyses in the fields of economics, business, and
econometrics. The selection of topics in this
textbook is designed to provide students with a
conceptual foundation that will facilitate a
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substantial understanding of statistical applications
in these subjects. This new edition has been
updated throughout and now also includes a
downloadable Student Answer Manual containing
detailed solutions to half of the over 300 end-of-
chapter problems. After introducing the concepts of
probability, random variables, and probability
density functions, the author develops the key
concepts of mathematical statistics, most notably:
expectation, sampling, asymptotics, and the main
families of distributions. The latter half of the book is
then devoted to the theories of estimation and
hypothesis testing with associated examples and
problems that indicate their wide applicability in
economics and business. Features of the new
edition include: a reorganization of topic flow and
presentation to facilitate reading and understanding;
inclusion of additional topics of relevance to
statistics and econometric applications; a more
streamlined and simple-to-understand notation for
multiple integration and multiple summation over
general sets or vector arguments; updated
examples; new end-of-chapter problems; a solution
manual for students; a comprehensive answer
manual for instructors; and a theorem and definition
map. This book has evolved from numerous
graduate courses in mathematical statistics and
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econometrics taught by the author, and will be ideal
for students beginning graduate study as well as for
advanced undergraduates.

An Introduction to Probability and
Statistics

A well-balanced introduction to probability theory
and mathematical statistics Featuring updated
material, An Introduction to Probability and
Statistics, Third Edition remains a solid overview to
probability theory and mathematical statistics.
Divided intothree parts, the Third Edition begins by
presenting the fundamentals and foundationsof
probability. The second part addresses statistical
inference, and the remainingchapters focus on
special topics. An Introduction to Probability and
Statistics, Third Edition includes: A new section on
regression analysis to include multiple regression,
logistic regression, and Poisson regression A
reorganized chapter on large sample theory to
emphasize the growing role of asymptotic statistics
Additional topical coverage on bootstrapping,
estimation procedures, and resampling Discussions
on invariance, ancillary statistics, conjugate prior
distributions, and invariant confidence intervals
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Over 550 problems and answers to most problems,
as well as 350 worked out examples and 200
remarks Numerous figures to further illustrate
examples and proofs throughout An Introduction to
Probability and Statistics, Third Edition is an ideal
reference and resource for scientists and engineers
in the fields of statistics, mathematics, physics,
industrial management, and engineering. The book
is also an excellent text for upper-undergraduate
and graduate-level students majoring in probability
and statistics.

Understanding Least Squares Estimation
and Geomatics Data Analysis

A bottom-up approach that enables readers to
master and apply the latest techniques in state
estimation This book offers the best mathematical
approaches to estimating the state of a general
system. The author presents state estimation theory
clearly and rigorously, providing the right amount of
advanced material, recent research results, and
references to enable the reader to apply state
estimation techniques confidently across a variety
of fields in science and engineering. While there are
other textbooks that treat state estimation, this one
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offers special features and a unique perspective
and pedagogical approach that speed learning: *
Straightforward, bottom-up approach begins with
basic concepts and then builds step by step to more
advanced topics for a clear understanding of state
estimation * Simple examples and problems that
require only paper and pen to solve lead to an
intuitive understanding of how theory works in
practice * MATLAB(r)-based source code that
corresponds to examples in the book, available on
the author's Web site, enables readers to recreate
results and experiment with other simulation setups
and parameters Armed with a solid foundation in
the basics, readers are presented with a careful
treatment of advanced topics, including unscented
filtering, high order nonlinear filtering, particle
filtering, constrained state estimation, reduced order
filtering, robust Kalman filtering, and mixed
Kalman/H? filtering. Problems at the end of each
chapter include both written exercises and
computer exercises. Written exercises focus on
improving the reader's understanding of theory and
key concepts, whereas computer exercises help
readers apply theory to problems similar to ones
they are likely to encounter in industry. With its
expert blend of theory and practice, coupled with its
presentation of recent research results, Optimal
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State Estimation is strongly recommended for
undergraduate and graduate-level courses in
optimal control and state estimation theory. It also
serves as a reference for engineers and science
professionals across a wide array of industries.

Risk Models and Their Estimation

Much of actuarial science deals with the analysis
and management of financial risk. In this text we
address the topic of loss models, traditionally called
risk theory by actuaries, including the estimation of
such models from sample data. The theory of
survival models is addressed in other texts,
including the ACTEX work entitled Models for
Quantifying Risk which might be considered a
companion text to this one. In Risk Models and
Their Estimation we consider as well the estimation
of survival models, in both tabular and parametric
form, from sample data. This text is a valuable
reference for those preparing for Exam C of the
Society of Actuaries and Exam 4 of the Casualty
Actuarial Society. A separate solutions' manual with
detailed solutions to the text exercises is also
available.
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Computerized Adaptive Testing: Theory
and Practice

This book offers a comprehensive introduction to
the latest developments in the theory and practice
of CAT. It can be used both as a basic reference
and a valuable resource on test theory. It covers
such topics as item selection and ability estimation,
item pool development and maintenance, item
calibration and model fit, and testlet-based adaptive
testing, as well as the operational aspects of
existing large-scale CAT programs.

Student Solutions Manual, Mathematical
Statistics with Applications

Introduces machine learning and its algorithmic
paradigms, explaining the principles behind
automated learning approaches and the
considerations underlying their usage.

Theory of Stochastic Objects
This book defines and investigates the concept of a

random object. To accomplish this task in a natural
way, it brings together three major areas; statistical
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inference, measure-theoretic probability theory and
stochastic processes. This point of view has not
been explored by existing textbooks; one would
need material on real analysis, measure and
probability theory, as well as stochastic processes -
in addition to at least one text on statistics- to
capture the detail and depth of material that has
gone into this volume. Presents and illustrates
‘random objects’ in different contexts, under a
unified framework, starting with rudimentary results
on random variables and random sequences, all the
way up to stochastic partial differential equations.
Reviews rudimentary probability and introduces
statistical inference, from basic to advanced, thus
making the transition from basic statistical modeling
and estimation to advanced topics more natural and
concrete. Compact and comprehensive
presentation of the material that will be useful to a
reader from the mathematics and statistical
sciences, at any stage of their career, either as a
graduate student, an instructor, or an academician
conducting research and requiring quick references
and examples to classic topics. Includes 378
exercises, with the solutions manual available on
the book's website. 121 illustrative examples of the
concepts presented in the text (many including
multiple items in a single example). The book is
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targeted towards students at the master’s and
Ph.D. levels, as well as, academicians in the
mathematics, statistics and related disciplines.
Basic knowledge of calculus and matrix algebra is
required. Prior knowledge of probability or measure
theory is welcomed but not necessary.

Core Statistics

Core Statistics is a compact starter course on the
theory, models, and computational tools needed to
make informed use of powerful statistical methods.

Introduction to Probability with
Statistical Applications

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.
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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\u003e 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 well-written 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,
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Issue 2008 m)
Prescriptions for Working Statisticians

The first course in statistics, no matter how \"good\"
or \"long\" it is, typically covers inferential
procedures which are valid only if a number of
preconditions are satisfied by the data. For
example, students are taught about regression
procedures valid only if the true residuals are
independent, homoscedastic, and normally
distributed. But they do not learn how to check for
indepen dence, homoscedasticity, or normality, and
certainly do not learn how to adjust their data and/or
model so that these assumptions are met. To help
this student out! | designed a second course,
containing a collec tion of statistical diagnostics and
prescriptions necessary for the applied statistician
so that he can deal with the realities of inference
from data, and not merely with the kind of
classroom problems where all the data satisfy the
assumptions associated with the technique to be
taught. At the same time | realized that | was writing
a book for a wider audience, namely all those away
from the classroom whose formal statistics
education ended with such a course and who apply
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statistical techniques to data.

All of Statistics

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.

Stable Adaptive Control and Estimation
for Nonlinear Systems

Includes a solution manual for problems. Provides
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MATLAB code for examples and solutions. Deals
with robust systems in both theory and practice.

Discrete Choice Methods with Simulation

Provides a modern approach to least squares
estimation and data analysis for undergraduate land
surveying and geomatics programs Rich in theory
and concepts, this comprehensive book on least
square estimation and data analysis provides
examples that are designed to help students extend
their knowledge to solving more practical problems.
The sample problems are accompanied by
suggested solutions, and are challenging, yet easy
enough to manually work through using simple
computing devices, and chapter objectives provide
an overview of the material contained in each
section. Understanding Least Squares Estimation
and Geomatics Data Analysis begins with an
explanation of survey observables, observations,
and their stochastic properties. It reviews matrix
structure and construction and explains the needs
for adjustment. Next, it discusses analysis and error
propagation of survey observations, including the
application of heuristic rule for covariance
propagation. Then, the important elements of
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statistical distributions commonly used in geomatics
are discussed. Main topics of the book include:
concepts of datum definitions; the formulation and
linearization of parametric, conditional and general
model equations involving typical geomatics
observables; geomatics problems; least squares
adjustments of parametric, conditional and general
models; confidence region estimation; problems of
network design and pre-analysis; three-dimensional
geodetic network adjustment; nuisance parameter
elimination and the sequential least squares
adjustment; post-adjustment data analysis and
reliability; the problems of datum; mathematical
filtering and prediction; an introduction to least
squares collocation and the kriging methods; and
more. Contains ample concepts/theory and content,
as well as practical and workable examples Based
on the author's manual, which he developed as a
complete and comprehensive book for his
Adjustment of Surveying Measurements and
Special Topics in Adjustments courses Provides
geomatics undergraduates and geomatics
professionals with required foundational knowledge
An excellent companion to Precision Surveying:
The Principles and Geomatics Practice
Understanding Least Squares Estimation and
Geomatics Data Analysis is recommended for
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undergraduates studying geomatics, and will benefit
many readers from a variety of geomatics
backgrounds, including practicing
surveyors/engineers who are interested in least
squares estimation and data analysis, geomatics
researchers, and software developers for
geomatics.

An Introduction to Probability and
Statistical Inference

An Introduction to Probability and Statistical
Inference, Second Edition, guides you through
probability models and statistical methods and
helps you to think critically about various concepts.
Written by award-winning author George Roussas,
this book introduces readers with no prior
knowledge in probability or statistics to a thinking
process to help them obtain the best solution to a
posed question or situation. It provides a plethora of
examples for each topic discussed, giving the
reader more experience in applying statistical
methods to different situations. This text contains
an enhanced number of exercises and graphical
illustrations where appropriate to motivate the
reader and demonstrate the applicability of
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probability and statistical inference in a great variety
of human activities. Reorganized material is
included in the statistical portion of the book to
ensure continuity and enhance understanding.
Each section includes relevant proofs where
appropriate, followed by exercises with useful clues
to their solutions. Furthermore, there are brief
answers to even-numbered exercises at the back of
the book and detailed solutions to all exercises are
available to instructors in an Answers Manual. This
text will appeal to advanced undergraduate and
graduate students, as well as researchers and
practitioners in engineering, business, social
sciences or agriculture. Content, examples, an
enhanced number of exercises, and graphical
illustrations where appropriate to motivate the
reader and demonstrate the applicability of
probability and statistical inference in a great variety
of human activities Reorganized material in the
statistical portion of the book to ensure continuity
and enhance understanding A relatively rigorous,
yet accessible and always within the prescribed
prerequisites, mathematical discussion of
probability theory and statistical inference important
to students in a broad variety of disciplines
Relevant proofs where appropriate in each section,
followed by exercises with useful clues to their
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solutions Brief answers to even-numbered
exercises at the back of the book and detailed
solutions to all exercises available to instructors in
an Answers Manual

Bayesian Data Analysis, Third Edition

Now in its third edition, this classic book is widely
considered the leading text on Bayesian methods,
lauded for its accessible, practical approach to
analyzing data and solving research problems.
Bayesian Data Analysis, Third Edition continues to
take an applied approach to analysis using up-to-
date Bayesian methods. The authors—all leaders in
the statistics community—introduce basic concepts
from a data-analytic perspective before presenting
advanced methods. Throughout the text, numerous
worked examples drawn from real applications and
research emphasize the use of Bayesian inference
in practice. New to the Third Edition Four new
chapters on nonparametric modeling Coverage of
weakly informative priors and boundary-avoiding
priors Updated discussion of cross-validation and
predictive information criteria Improved
convergence monitoring and effective sample size
calculations for iterative simulation Presentations of
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Hamiltonian Monte Carlo, variational Bayes, and
expectation propagation New and revised software
code The book can be used in three different ways.
For undergraduate students, it introduces Bayesian
inference starting from first principles. For graduate
students, the text presents effective current
approaches to Bayesian modeling and computation
in statistics and related fields. For researchers, it
provides an assortment of Bayesian methods in
applied statistics. Additional materials, including
data sets used in the examples, solutions to
selected exercises, and software instructions, are
available on the book’s web page.

Introduction to Probability and Statistics
Using R

This is a textbook for an undergraduate course in
probability and statistics. The approximate
prerequisites are two or three semesters of calculus
and some linear algebra. Students attending the
class include mathematics, engineering, and
computer science majors.
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Introduction to Probability, Statistics,
and Random Processes

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.

An Introduction to the Theory of Point
Processes

This book describes the new generation of discrete
choice methods, focusing on the many advances
that are made possible by simulation. Researchers
use these statistical methods to examine the
choices that consumers, households, firms, and
other agents make. Each of the major models is
covered: logit, generalized extreme value, or GEV
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(including nested and cross-nested logits), probit,
and mixed logit, plus a variety of specifications that
build on these basics. Simulation-assisted
estimation procedures are investigated and
compared, including maximum stimulated
likelihood, method of simulated moments, and
method of simulated scores. Procedures for
drawing from densities are described, including
variance reduction techniques such as anithetics
and Halton draws. Recent advances in Bayesian
procedures are explored, including the use of the
Metropolis-Hastings algorithm and its variant Gibbs
sampling. The second edition adds chapters on
endogeneity and expectation-maximization (EM)
algorithms. No other book incorporates all these
fields, which have arisen in the past 25 years. The
procedures are applicable in many fields, including
energy, transportation, environmental studies,
health, labor, and marketing.

The Elements of Statistical Learning

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,
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finance, and marketing. The challenge of
understanding these data has led to the
development of new tools in the field of 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,
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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 data-mining tools including CART,
MARS, projection pursuit and gradient boosting.

Statistical Rethinking

Statistical Rethinking: A Bayesian Course with
Examples in R and Stan builds readers’ knowledge
of and confidence in statistical modeling. Reflecting
the need for even minor programming in today’s
model-based statistics, the book pushes readers to
perform step-by-step calculations that are usually
automated. This unique computational approach
ensures that readers understand enough of the
details to make reasonable choices and
interpretations in their own modeling work. The text
presents generalized linear multilevel models from
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a Bayesian perspective, relying on a simple logical
interpretation of Bayesian probability and maximum
entropy. It covers from the basics of regression to
multilevel models. The author also discusses
measurement error, missing data, and Gaussian
process models for spatial and network
autocorrelation. By using complete R code
examples throughout, this book provides a practical
foundation for performing statistical inference.
Designed for both PhD students and seasoned
professionals in the natural and social sciences, it
prepares them for more advanced or specialized
statistical modeling. Web Resource The book is
accompanied by an R package (rethinking) that is
available on the author’s website and GitHub. The
two core functions (map and map2stan) of this
package allow a variety of statistical models to be
constructed from standard model formulas.

Bayesian Core: A Practical Approach to
Computational Bayesian Statistics

This Bayesian modeling book is intended for
practitioners and applied statisticians looking for a
self-contained entry to computational Bayesian
statistics. Focusing on standard statistical models
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and backed up by discussed real datasets available
from the book website, it provides an operational
methodology for conducting Bayesian inference,
rather than focusing on its theoretical justifications.
Special attention is paid to the derivation of prior
distributions in each case and specific reference
solutions are given for each of the models.
Similarly, computational details are worked out to
lead the reader towards an effective programming
of the methods given in the book.

Statistical Design

Statistical design is one of the fundamentals of our
subject, being at the core of the growth of statistics
during the previous century. In this book the basic
theoretical underpinnings are covered. It describes
the principles that drive good designs and good
statistics. Design played a key role in agricultural
statistics and set down principles of good practice,
principles that still apply today. Statistical design is
all about understanding where the variance comes
from, and making sure that is where the replication
is. Indeed, it is probably correct to say that these
principles are even more important today.
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Introducing Monte Carlo Methods with R

This book covers the main tools used in statistical
simulation from a programmer’s point of view,
explaining the R implementation of each simulation
technique and providing the output for better
understanding and comparison.

Theory of Spatial Statistics

Theory of Spatial Statistics: A Concise Introduction
presents the most important models used in spatial
statistics, including random fields and point
processes, from a rigorous mathematical point of
view and shows how to carry out statistical
inference. It contains full proofs, real-life examples
and theoretical exercises. Solutions to the latter are
available in an appendix. Assuming maturity in
probability and statistics, these concise lecture
notes are self-contained and cover enough material
for a semester course. They may also serve as a
reference book for researchers. Features *
Presents the mathematical foundations of spatial
statistics. * Contains worked examples from mining,
disease mapping, forestry, soil and environmental
science, and criminology. * Gives pointers to the
literature to facilitate further study. * Provides
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example code in R to encourage the student to
experiment. * Offers exercises and their solutions to
test and deepen understanding. The book is
suitable for postgraduate and advanced
undergraduate students in mathematics and
statistics.

Mathematical Statistics

Traditional texts in mathematical statistics can
seem - to some readers-heavily weighted with
optimality theory of the various flavors developed in
the 1940s and50s, and not particularly relevant to
statistical practice. Mathematical Statistics stands
apart from these treatments. While mathematically
rigorous, its focus is on providing a set of useful
tools that allow students to understand the
theoretical underpinnings of statistical methodology.
The author concentrates on inferential procedures
within the framework of parametric models, but -
acknowledging that models are often incorrectly
specified - he also views estimation from a non-
parametric perspective. Overall, Mathematical
Statistics places greater emphasis on frequentist
methodology than on Bayesian, but claims no
particular superiority for that approach. It does
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emphasize, however, the utility of statistical and
mathematical software packages, and includes
several sections addressing computational issues.
The result reaches beyond \"nice\" mathematics to
provide a balanced, practical text that brings life
and relevance to a subject so often perceived as
irrelevant and dry.
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