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Multivariate Statistics
Student Solutions Manual to Accompany Loss Models: From Data to Decisions,
Fourth Edition. This volume is organised around the principle that much of actuarial
science consists of the construction and analysis of mathematical models which
describe the process by which funds flow into and out of an insurance system.

Analysis of Longitudinal Data
A guide to the implementation and interpretation of Quantile Regression models
This book explores the theory and numerous applications of quantile regression,
offering empirical data analysis as well as the software tools to implement the
methods. The main focus of this book is to provide the reader with a
comprehensive description of the main issues concerning quantile regression;
these include basic modeling, geometrical interpretation, estimation and inference
for quantile regression, as well as issues on validity of the model, diagnostic tools.
Each methodological aspect is explored and followed by applications using real
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data. Quantile Regression: Presents a complete treatment of quantile regression
methods, including, estimation, inference issues and application of methods.
Delivers a balance between methodolgy and application Offers an overview of the
recent developments in the quantile regression framework and why to use quantile
regression in a variety of areas such as economics, finance and computing.
Features a supporting website (www.wiley.com/go/quantile_regression) hosting
datasets along with R, Stata and SAS software code. Researchers and PhD students
in the field of statistics, economics, econometrics, social and environmental
science and chemistry will benefit from this book.

Probastat '02
Highly recommended by JASA, Technometrics, and other journals, the first edition
of this bestseller showed how to easily perform complex linear mixed model (LMM)
analyses via a variety of software programs. Linear Mixed Models: A Practical
Guide Using Statistical Software, Second Edition continues to lead readers step by
step through the process of fitting LMMs. This second edition covers additional
topics on the application of LMMs that are valuable for data analysts in all fields. It
also updates the case studies using the latest versions of the software procedures
and provides up-to-date information on the options and features of the software
procedures available for fitting LMMs in SAS, SPSS, Stata, R/S-plus, and HLM. New
to the Second Edition A new chapter on models with crossed random effects that
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uses a case study to illustrate software procedures capable of fitting these models
Power analysis methods for longitudinal and clustered study designs, including
software options for power analyses and suggested approaches to writing
simulations Use of the lmer() function in the lme4 R package New sections on
fitting LMMs to complex sample survey data and Bayesian approaches to making
inferences based on LMMs Updated graphical procedures in the software packages
Substantially revised index to enable more efficient reading and easier location of
material on selected topics or software options More practical recommendations on
using the software for analysis A new R package (WWGbook) that contains all of
the data sets used in the examples Ideal for anyone who uses software for
statistical modeling, this book eliminates the need to read multiple softwarespecific texts by covering the most popular software programs for fitting LMMs in
one handy guide. The authors illustrate the models and methods through realworld examples that enable comparisons of model-fitting options and results
across the software procedures.

Stochastic Dynamic Programming and the Control of Queueing
Systems
This book collects the proceedings of the 10th Workshop on Model-Oriented Design
and Analysis (mODa). A model-oriented view on the design of experiments, which
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is the unifying theme of all mODa meetings, assumes some knowledge of the form
of the data-generating process and naturally leads to the so-called optimum
experimental design. Its theory and practice have since become important in many
scientific and technological fields, ranging from optimal designs for dynamic
models in pharmacological research, to designs for industrial experimentation, to
designs for simulation experiments in environmental risk management, to name
but a few. The methodology has become even more important in recent years
because of the increased speed of scientific developments, the complexity of the
systems currently under investigation and the mounting pressure on businesses,
industries and scientific researchers to reduce product and process development
times. This increased competition requires ever increasing efficiency in
experimentation, thus necessitating new statistical designs. This book presents a
rich collection of carefully selected contributions ranging from statistical
methodology to emerging applications. It primarily aims to provide an overview of
recent advances and challenges in the field, especially in the context of new
formulations, methods and state-of-the-art algorithms. The topics included in this
volume will be of interest to all scientists and engineers and statisticians who
conduct experiments.

A First Guide to Statistical Computations in R
The essential introduction to the theory and application of linear models—now in a
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valuable new edition Since most advanced statistical tools are generalizations of
the linear model, it is neces-sary to first master the linear model in order to move
forward to more advanced concepts. The linear model remains the main tool of the
applied statistician and is central to the training of any statistician regardless of
whether the focus is applied or theoretical. This completely revised and updated
new edition successfully develops the basic theory of linear models for regression,
analysis of variance, analysis of covariance, and linear mixed models. Recent
advances in the methodology related to linear mixed models, generalized linear
models, and the Bayesian linear model are also addressed. Linear Models in
Statistics, Second Edition includes full coverage of advanced topics, such as mixed
and generalized linear models, Bayesian linear models, two-way models with
empty cells, geometry of least squares, vector-matrix calculus, simultaneous
inference, and logistic and nonlinear regression. Algebraic, geometrical,
frequentist, and Bayesian approaches to both the inference of linear models and
the analysis of variance are also illustrated. Through the expansion of relevant
material and the inclusion of the latest technological developments in the field, this
book provides readers with the theoretical foundation to correctly interpret
computer software output as well as effectively use, customize, and understand
linear models. This modern Second Edition features: New chapters on Bayesian
linear models as well as random and mixed linear models Expanded discussion of
two-way models with empty cells Additional sections on the geometry of least
squares Updated coverage of simultaneous inference The book is complemented
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with easy-to-read proofs, real data sets, and an extensive bibliography. A thorough
review of the requisite matrix algebra has been addedfor transitional purposes,
and numerous theoretical and applied problems have been incorporated with
selected answers provided at the end of the book. A related Web site includes
additional data sets and SAS® code for all numerical examples. Linear Model in
Statistics, Second Edition is a must-have book for courses in statistics, biostatistics,
and mathematics at the upper-undergraduate and graduate levels. It is also an
invaluable reference for researchers who need to gain a better understanding of
regression and analysis of variance.

Statistical Analysis of Designed Experiments
The first all-inclusive introduction to modern statistical research methods in the
natural resource sciences The use of Bayesian statistical analysis has become
increasingly important to natural resource scientists as a practical tool for solving
various research problems. However, many important contemporary methods of
applied statistics, such as generalized linear modeling, mixed-effects modeling,
and Bayesian statistical analysis and inference, remain relatively unknown among
researchers and practitioners in this field. Through its inclusive, hands-on
treatment of real-world examples, Contemporary Bayesian and Frequentist
Statistical Research Methods for Natural Resource Scientists successfully
introduces the key concepts of statistical analysis and inference with an accessible,
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easy-to-follow approach. The book provides case studies illustrating common
problems that exist in the natural resource sciences and presents the statistical
knowledge and tools needed for a modern treatment of these issues. Subsequent
chapter coverage features: An introduction to the fundamental concepts of
Bayesian statistical analysis, including its historical background, conjugate
solutions, Bayesian hypothesis testing and decision-making, and Markov Chain
Monte Carlo solutions The relevant advantages of using Bayesian statistical
analysis, rather than the traditional frequentist approach, to address research
problems Two alternative strategies—the a posteriori model selection strategy and
the a priori parsimonious model selection strategy using AIC and DIC—to model
selection and inference The ideas of generalized linear modeling (GLM), focusing
on the most popular GLM of logistic regression An introduction to mixed-effects
modeling in S-Plus® and R for analyzing natural resource data sets with varying
error structures and dependencies Each statistical concept is accompanied by an
illustration of its frequentist application in S-Plus® or R as well as its Bayesian
application in WinBUGS. Brief introductions to these software packages are also
provided to help the reader fully understand the concepts of the statistical
methods that are presented throughout the book. Assuming only a minimal
background in introductory statistics, Contemporary Bayesian and Frequentist
Statistical Research Methods for Natural Resource Scientists is an ideal text for
natural resource students studying statistical research methods at the upperundergraduate or graduate level and also serves as a valuable problem-solving
Page 8/44

Read Book Statistical Tests For Mixed Linear Models Wiley Series In
Probability And Statistics
guide for natural resource scientists across a broad range of disciplines, including
biology, wildlife management, forestry management, fisheries management, and
the environmental sciences.

Statistical Analysis of Categorical Data
An advanced discussion of linear models with mixed or randomeffects. In recent
years a breakthrough has occurred in our ability todraw inferences from exact and
optimum tests of variance componentmodels, generating much research activity
that relies on linearmodels with mixed and random effects. This volume covers the
mostimportant research of the past decade as well as the latestdevelopments in
hypothesis testing. It compiles all currentlyavailable results in the area of exact
and optimum tests forvariance component models and offers the only
comprehensivetreatment for these models at an advanced level. Statistical Tests
for Mixed Linear Models: Combines analysis and testing in one selfcontainedvolume. Describes analysis of variance (ANOVA) procedures in
balancedand unbalanced data situations. Examines methods for determining the
effect of imbalance ondata analysis. Explains exact and optimum tests and
methods for theirderivation. Summarizes test procedures for multivariate mixed
and randommodels. Enables novice readers to skip the derivations and
discussionson optimum tests. Offers plentiful examples and exercises, manyof
which are numerical in flavor. Provides solutions to selected exercises. Statistical
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Tests for Mixed Linear Models is an accessiblereference for researchers in analysis
of variance, experimentaldesign, variance component analysis, and linear mixed
models. It isalso an important text for graduate students interested in
mixedmodels.

Introduction to Mixed Modelling
A path-breaking account of Markov decision processes-theory and computation
This book's clear presentation of theory, numerous chapter-end problems, and
development of a unified method for the computation of optimal policies in both
discrete and continuous time make it an excellent course text for graduate
students and advanced undergraduates. Its comprehensive coverage of important
recent advances in stochastic dynamic programming makes it a valuable working
resource for operations research professionals, management scientists, engineers,
and others. Stochastic Dynamic Programming and the Control of Queueing
Systems presents the theory of optimization under the finite horizon, infinite
horizon discounted, and average cost criteria. It then shows how optimal rules of
operation (policies) for each criterion may be numerically determined. A great
wealth of examples from the application area of the control of queueing systems is
presented. Nine numerical programs for the computation of optimal policies are
fully explicated. The Pascal source code for the programs is available for viewing
and downloading on the Wiley Web site at
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www.wiley.com/products/subject/mathematics. The site contains a link to the
author's own Web site and is also a place where readers may discuss
developments on the programs or other aspects of the material. The source files
are also available via ftp at ftp://ftp.wiley.com/public/sci_tech_med/stochastic
Stochastic Dynamic Programming and the Control of Queueing Systems features: *
Path-breaking advances in Markov decision process techniques, brought together
for the first time in book form * A theorem/proof format (proofs may be omitted
without loss of continuity) * Development of a unified method for the computation
of optimal rules of system operation * Numerous examples drawn mainly from the
control of queueing systems * Detailed discussions of nine numerical programs *
Helpful chapter-end problems * Appendices with complete treatment of
background material

Linear Models in Statistics
The first edition of Analysis for Longitudinal Data has become a classic. Describing
the statistical models and methods for the analysis of longitudinal data, it covers
both the underlying statistical theory of each method, and its application to a
range of examples from the agricultural and biomedical sciences. The main topics
discussed are design issues, exploratory methods of analysis, linear models for
continuous data, general linear models for discrete data, and models and methods
for handling data and missing values. Under each heading, worked examples are
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presented in parallel with the methodological development, and sufficient detail is
given to enable the reader to reproduce the author's results using the data-sets as
an appendix. This second edition, published for the first time in paperback,
provides a thorough and expanded revision of this important text. It includes two
new chapters; the first discusses fully parametric models for discrete repeated
measures data, and the second explores statistical models for time-dependent
predictors.

mODa 10 – Advances in Model-Oriented Design and Analysis
Understand and utilize the latest developments in Weibull inferential methods
While the Weibull distribution is widely used in science and engineering, most
engineers do not have the necessary statistical training to implement the
methodology effectively. Using the Weibull Distribution: Reliability, Modeling, and
Inference fills a gap in the current literature on the topic, introducing a selfcontained presentation of the probabilistic basis for the methodology while
providing powerful techniques for extracting information from data. The author
explains the use of the Weibull distribution and its statistical and probabilistic
basis, providing a wealth of material that is not available in the current literature.
The book begins by outlining the fundamental probability and statistical concepts
that serve as a foundation for subsequent topics of coverage, including: • Optimum
burn-in, age and block replacement, warranties and renewal theory • Exact
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inference in Weibull regression • Goodness of fit testing and distinguishing the
Weibull from the lognormal • Inference for the Three Parameter Weibull
Throughout the book, a wealth of real-world examples showcases the discussed
topics and each chapter concludes with a set of exercises, allowing readers to test
their understanding of the presented material. In addition, a related website
features the author's own software for implementing the discussed analyses along
with a set of modules written in Mathcad®, and additional graphical interface
software for performing simulations. With its numerous hands-on examples,
exercises, and software applications, Using the Weibull Distribution is an excellent
book for courses on quality control and reliability engineering at the upperundergraduate and graduate levels. The book also serves as a valuable reference
for engineers, scientists, and business analysts who gather and interpret data that
follows the Weibull distribution

Understanding Uncertainty
Mixed modelling is one of the most promising and exciting areas of statistical
analysis, enabling more powerful interpretation of data through the recognition of
random effects. However, many perceive mixed modelling as an intimidating and
specialized technique. This book introduces mixed modelling analysis in a simple
and straightforward way, allowing the reader to apply the technique confidently in
a wide range of situations. Introduction to Mixed Modelling shows that mixed
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modelling is a natural extension of the more familiar statistical methods of
regression analysis and analysis of variance. In doing so, it provides the ideal
introduction to this important statistical technique for those engaged in the
statistical analysis of data. This essential book: Demonstrates the power of mixed
modelling in a wide range of disciplines, including industrial research, social
sciences, genetics, clinical research, ecology and agricultural research. Illustrates
how the capabilities of regression analysis can be combined with those of ANOVA
by the specification of a mixed model. Introduces the criterion of Restricted
Maximum Likelihood (REML) for the fitting of a mixed model to data. Presents the
application of mixed model analysis to a wide range of situations and explains how
to obtain and interpret Best Linear Unbiased Predictors (BLUPs). Features a
supplementary website containing solutions to exercises, further examples, and
links to the computer software systems GenStat and R. This book provides a
comprehensive introduction to mixed modelling, ideal for final year undergraduate
students, postgraduate students and professional researchers alike. Readers will
come from a wide range of scientific disciplines including statistics, biology,
bioinformatics, medicine, agriculture, engineering, economics, and social sciences.

Analysis of Variance for Random Models, Volume 2:
Unbalanced Data
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Linear mixed-effects models (LMMs) are an important class of statistical models
that can be used to analyze correlated data. Such data are encountered in a
variety of fields including biostatistics, public health, psychometrics, educational
measurement, and sociology. This book aims to support a wide range of uses for
the models by applied researchers in those and other fields by providing state-ofthe-art descriptions of the implementation of LMMs in R. To help readers to get
familiar with the features of the models and the details of carrying them out in R,
the book includes a review of the most important theoretical concepts of the
models. The presentation connects theory, software and applications. It is built up
incrementally, starting with a summary of the concepts underlying simpler classes
of linear models like the classical regression model, and carrying them forward to
LMMs. A similar step-by-step approach is used to describe the R tools for LMMs. All
the classes of linear models presented in the book are illustrated using real-life
data. The book also introduces several novel R tools for LMMs, including new class
of variance-covariance structure for random-effects, methods for influence
diagnostics and for power calculations. They are included into an R package that
should assist the readers in applying these and other methods presented in this
text.

Generalized, Linear, and Mixed Models
R is now the most widely used statistical software in academic science and it is
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rapidly expanding into other fields such as finance. R is almost limitlessly flexible
and powerful, hence its appeal, but can be very difficult for the novice user. There
are no easy pull-down menus, error messages are often cryptic and simple tasks
like importing your data or exporting a graph can be difficult and frustrating.
Introductory R is written for the novice user who knows a little about statistics but
who hasn't yet got to grips with the ways of R. This new edition is completely
revised and greatly expanded with new chapters on the basics of descriptive
statistics and statistical testing, considerably more information on statistics and six
new chapters on programming in R. Topics covered include: A walkthrough of the
basics of R's command line interface Data structures including vectors, matrices
and data frames R functions and how to use them Expanding your analysis and
plotting capacities with add-in R packages A set of simple rules to follow to make
sure you import your data properly An introduction to the script editor and advice
on workflow A detailed introduction to drawing publication-standard graphs in R
How to understand the help files and how to deal with some of the most common
errors that you might encounter. Basic descriptive statistics The theory behind
statistical testing and how to interpret the output of statistical tests Thorough
coverage of the basics of data analysis in R with chapters on using chi-squared
tests, t-tests, correlation analysis, regression, ANOVA and general linear models
What the assumptions behind the analyses mean and how to test them using
diagnostic plots Explanations of the summary tables produced for statistical
analyses such as regression and ANOVA Writing your own functions in R Using
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table operations to manipulate matrices and data frames Using conditional
statements and loops in R programmes. Writing longer R programmes. The
techniques of statistical analysis in R are illustrated by a series of chapters where
experimental and survey data are analysed. There is a strong emphasis on using
real data from real scientific research, with all the problems and uncertainty that
implies, rather than well-behaved made-up data that give ideal and easy to
analyse results.

Statistical Tests for Mixed Linear Models
Generalized Linear Mixed Models: Modern Concepts, Methods and Applications
presents an introduction to linear modeling using the generalized linear mixed
model (GLMM) as an overarching conceptual framework. For readers new to linear
models, the book helps them see the big picture. It shows how linear models fit
with the rest of the core statistics curriculum and points out the major issues that
statistical modelers must consider. Along with describing common applications of
GLMMs, the text introduces the essential theory and main methodology associated
with linear models that accommodate random model effects and non-Gaussian
data. Unlike traditional linear model textbooks that focus on normally distributed
data, this one adopts a generalized mixed model approach throughout: data for
linear modeling need not be normally distributed and effects may be fixed or
random. With numerous examples using SAS® PROC GLIMMIX, this book is ideal
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for graduate students in statistics, statistics professionals seeking to update their
knowledge, and researchers new to the generalized linear model thought process.
It focuses on data-driven processes and provides context for extending traditional
linear model thinking to generalized linear mixed modeling. See Professor Stroup
discuss the book.

Journal of Statistical Planning and Inference
R is a statistical computer program used and developed by statisticians around the
world. It is probably the leading statistical program, at least among statisticians,
and it is freely available. A First Guide to Statistical Computations in R is intended
for the newcomer who wants to do statistical analysis with R and needs a guide to
get started. The book focuses on statistical data problems that are often
encountered within the biosceinces. It puts special emphasis on linear models and
analysis of repeated measurements data, but also deals with binary data and
survival data, among others. Problems are presented and solutions - along with the
corresponding OR code and output - are provided. The guide is divided into two
parts: the first part on R basics and the second part on the statistical analyses
using R. Various datasets are used for illustration and they are all available in the R
package Guide1data.
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Student Solutions Manual to Accompany Loss Models: From
Data to Decisions, Fourth Edition
A comprehensive examination of high-dimensional analysis ofmultivariate methods
and their real-world applications Multivariate Statistics: High-Dimensional and
Large-SampleApproximations is the first book of its kind to explore howclassical
multivariate methods can be revised and used in place ofconventional statistical
tools. Written by prominent researchers inthe field, the book focuses on highdimensional and large-scaleapproximations and details the many basic
multivariate methods usedto achieve high levels of accuracy. The authors begin
with a fundamental presentation of the basictools and exact distributional results
of multivariate statistics,and, in addition, the derivations of most distributional
resultsare provided. Statistical methods for high-dimensional data, suchas curve
data, spectra, images, and DNA microarrays, are discussed.Bootstrap
approximations from a methodological point of view,theoretical accuracies in
MANOVA tests, and model selectioncriteria are also presented. Subsequent
chapters feature additionaltopical coverage including: High-dimensional
approximations of various statistics High-dimensional statistical methods
Approximations with computable error bound Selection of variables based on
model selection approach Statistics with error bounds and their appearance
indiscriminant analysis, growth curve models, generalized linearmodels, profile
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analysis, and multiple comparison Each chapter provides real-world applications
and thoroughanalyses of the real data. In addition, approximation formulasfound
throughout the book are a useful tool for both practical andtheoretical statisticians,
and basic results on exact distributionsin multivariate analysis are included in a
comprehensive, yetaccessible, format. Multivariate Statistics is an excellent book
for courseson probability theory in statistics at the graduate level. It isalso an
essential reference for both practical and theoreticalstatisticians who are
interested in multivariate analysis and whowould benefit from learning the
applications of analyticalprobabilistic methods in statistics.

Linear Mixed-Effects Models Using R
This book provides a comprehensive treatment of linear mixed models for
continuous longitudinal data. Next to model formulation, this edition puts major
emphasis on exploratory data analysis for all aspects of the model, such as the
marginal model, subject-specific profiles, and residual covariance structure.
Further, model diagnostics and missing data receive extensive treatment.
Sensitivity analysis for incomplete data is given a prominent place. Most analyses
were done with the MIXED procedure of the SAS software package, but the data
analyses are presented in a software-independent fashion.
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Applied Mixed Models in Medicine
An advanced discussion of linear models with mixed or random effects. In recent
years a breakthrough has occurred in our ability to draw inferences from exact and
optimum tests of variance component models, generating much research activity
that relies on linear models with mixed and random effects. This volume covers the
most important research of the past decade as well as the latest developments in
hypothesis testing. It compiles all currently available results in the area of exact
and optimum tests for variance component models and offers the only
comprehensive treatment for these models at an advanced level. Statistical Tests
for Mixed Linear Models: Combines analysis and testing in one self-contained
volume. Describes analysis of variance (ANOVA) procedures in balanced and
unbalanced data situations. Examines methods for determining the effect of
imbalance on data analysis. Explains exact and optimum tests and methods for
their derivation. Summarizes test procedures for multivariate mixed and random
models. Enables novice readers to skip the derivations and discussions on
optimum tests. Offers plentiful examples and exercises, many of which are
numerical in flavor. Provides solutions to selected exercises. Statistical Tests for
Mixed Linear Models is an accessible reference for researchers in analysis of
variance, experimental design, variance component analysis, and linear mixed
models. It is also an important text for graduate students interested in mixed
models.
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SAS for Mixed Models
Linear mixed-effects models (LMMs) are an important class of statistical models
that can be used to analyze correlated data. Such data are encountered in a
variety of fields including biostatistics, public health, psychometrics, educational
measurement, and sociology. This book aims to support a wide range of uses for
the models by applied researchers in those and other fields by providing state-ofthe-art descriptions of the implementation of LMMs in R. To help readers to get
familiar with the features of the models and the details of carrying them out in R,
the book includes a review of the most important theoretical concepts of the
models. The presentation connects theory, software and applications. It is built up
incrementally, starting with a summary of the concepts underlying simpler classes
of linear models like the classical regression model, and carrying them forward to
LMMs. A similar step-by-step approach is used to describe the R tools for LMMs. All
the classes of linear models presented in the book are illustrated using real-life
data. The book also introduces several novel R tools for LMMs, including new class
of variance-covariance structure for random-effects, methods for influence
diagnostics and for power calculations. They are included into an R package that
should assist the readers in applying these and other methods presented in this
text.
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Applied Longitudinal Data Analysis
Discover the power of mixed models with SAS. Mixed models—now the mainstream
vehicle for analyzing most research data—are part of the core curriculum in most
master’s degree programs in statistics and data science. In a single volume, this
book updates both SAS® for Linear Models, Fourth Edition, and SAS® for Mixed
Models, Second Edition, covering the latest capabilities for a variety of applications
featuring the SAS GLIMMIX and MIXED procedures. Written for instructors of
statistics, graduate students, scientists, statisticians in business or government,
and other decision makers, SAS® for Mixed Models is the perfect entry for those
with a background in two-way analysis of variance, regression, and intermediatelevel use of SAS. This book expands coverage of mixed models for non-normal data
and mixed-model-based precision and power analysis, including the following
topics: Random-effect-only and random-coefficients models Multilevel, split-plot,
multilocation, and repeated measures models Hierarchical models with nested
random effects Analysis of covariance models Generalized linear mixed models
This book is part of the SAS Press program.

Time Series
Elements of Financial Time Series fills a gap in the market in thearea of financial
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time series analysis by giving both conceptualand practical illustrations. Examples
and discussions in the laterchapters of the book make recent developments in time
series moreaccessible. Examples from finance are maximized as much as
possiblethroughout the book. * Full set of exercises is displayed at the end of
eachchapter. * First seven chapters cover standard topics in time series at ahighintensity level. * Recent and timely developments in nonstandard time
seriestechniques are illustrated with real finance examples indetail. * Examples are
systemically illustrated with S-plus with codes anddata available on an associated
Web site.

Generalized Linear Mixed Models
Wiley Series in Probability and Statistics A modern perspective on mixed models
The availability of powerful computing methods in recent decades has thrust linear
and nonlinear mixed models into the mainstream of statistical application. This
volume offers a modern perspective on generalized, linear, and mixed models,
presenting a unified and accessible treatment of the newest statistical methods for
analyzing correlated, nonnormally distributed data. As a follow-up to Searle's
classic, Linear Models, and Variance Components by Searle, Casella, and
McCulloch, this new work progresses from the basic one-way classification to
generalized linear mixed models. A variety of statistical methods are explained and
illustrated, with an emphasis on maximum likelihood and restricted maximum
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likelihood. An invaluable resource for applied statisticians and industrial
practitioners, as well as students interested in the latest results, Generalized,
Linear, and Mixed Models features: * A review of the basics of linear models and
linear mixed models * Descriptions of models for nonnormal data, including
generalized linear and nonlinear models * Analysis and illustration of techniques
for a variety of real data sets * Information on the accommodation of longitudinal
data using these models * Coverage of the prediction of realized values of random
effects * A discussion of the impact of computing issues on mixed models

Generalized Linear Models
A indispensable guide to understanding and designing modern experiments The
tools and techniques of Design of Experiments (DOE) allow researchers to
successfully collect, analyze, and interpret data across a wide array of disciplines.
Statistical Analysis of Designed Experiments provides a modern and balanced
treatment of DOE methodology with thorough coverage of the underlying theory
and standard designs of experiments, guiding the reader through applications to
research in various fields such as engineering, medicine, business, and the social
sciences. The book supplies a foundation for the subject, beginning with basic
concepts of DOE and a review of elementary normal theory statistical methods.
Subsequent chapters present a uniform, model-based approach to DOE. Each
design is presented in a comprehensive format and is accompanied by a
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motivating example, discussion of the applicability of the design, and a model for
its analysis using statistical methods such as graphical plots, analysis of variance
(ANOVA), confidence intervals, and hypothesis tests. Numerous theoretical and
applied exercises are provided in each chapter, and answers to selected exercises
are included at the end of the book. An appendix features three case studies that
illustrate the challenges often encountered in real-world experiments, such as
randomization, unbalanced data, and outliers. Minitab® software is used to
perform analyses throughout the book, and an accompanying FTP site houses
additional exercises and data sets. With its breadth of real-world examples and
accessible treatment of both theory and applications, Statistical Analysis of
Designed Experiments is a valuable book for experimental design courses at the
upper-undergraduate and graduate levels. It is also an indispensable reference for
practicing statisticians, engineers, and scientists who would like to further their
knowledge of DOE.

Multivariate Density Estimation
This book provides a comprehensive summary of a wide variety of statistical
methods for the analysis of repeated measurements. It is designed to be both a
useful reference for practitioners and a textbook for a graduate-level course
focused on methods for the analysis of repeated measurements. This book will be
of interest to * Statisticians in academics, industry, and research organizations *
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Scientists who design and analyze studies in which repeated measurements are
obtained from each experimental unit * Graduate students in statistics and
biostatistics. The prerequisites are knowledge of mathematical statistics at the
level of Hogg and Craig (1995) and a course in linear regression and ANOVA at the
level of Neter et. al. (1985). The important features of this book include a
comprehensive coverage of classical and recent methods for continuous and
categorical outcome variables; numerous homework problems at the end of each
chapter; and the extensive use of real data sets in examples and homework
problems. The 80 data sets used in the examples and homework problems can be
downloaded from www.springer-ny.com at the list of author websites. Since many
of the data sets can be used to demonstrate multiple methods of analysis,
instructors can easily develop additional homework problems and exam questions
based on the data sets provided. In addition, overhead transparencies produced
using TeX and solutions to homework problems are available to course instructors.
The overheads also include programming statements and computer output for the
examples, prepared primarily using the SAS System. Charles S. Davis is Senior
Director of Biostatistics at Elan Pharmaceuticals, San Diego, California. He
previously was professor in the Department of Biostatistics at the University of
Iowa. He is author or co-author of more than 75 peer-reviewed papers in statistical
and medical journals and one book (Categorical Data Analysis using the SAS
System with Maura Stokes and Gary Koch). His research and teaching interests
include categorical data analysis, methods for the analysis of repeated
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measurements, and clinical trials. Dr. Davis has consulted with numerous
companies and has taught short courses on categorical data analysis, methods for
the analysis of repeated measurements, and clinical trials methodology for
industrial, government, and academic organizations. He received an "Excellence in
Continuing Education" award from the American Statistical Association in 2001 and
has served as associate editor of the journals Controlled Clinical Trials and The
American Statistician and as chair of the Biometrics Section of the ASA.

Linear Mixed Models for Longitudinal Data
Change is constant in everyday life. Infants crawl and then walk, children learn to
read and write, teenagers mature in myriad ways, the elderly become frail and
forgetful. Beyond these natural processes and events, external forces and
interventions instigate and disrupt change: test scores may rise after a coaching
course, drug abusers may remain abstinent after residential treatment. By charting
changes over time and investigating whether and when events occur, researchers
reveal the temporal rhythms of our lives. Applied Longitudinal Data Analysis is a
much-needed professional book for empirical researchers and graduate students in
the behavioral, social, and biomedical sciences. It offers the first accessible indepth presentation of two of today's most popular statistical methods: multilevel
models for individual change and hazard/survival models for event occurrence (in
both discrete- and continuous-time). Using clear, concise prose and real data sets
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from published studies, the authors take you step by step through complete
analyses, from simple exploratory displays that reveal underlying patterns through
sophisticated specifications of complex statistical models. Applied Longitudinal
Data Analysis offers readers a private consultation session with internationally
recognized experts and represents a unique contribution to the literature on
quantitative empirical methods. Visit
http://www.ats.ucla.edu/stat/examples/alda.htm for: · Downloadable data sets ·
Library of computer programs in SAS, SPSS, Stata, HLM, MLwiN, and more ·
Additional material for data analysis

Contemporary Bayesian and Frequentist Statistical Research
Methods for Natural Resource Scientists
An accessible and self-contained introduction to statisticalmodels-now in a
modernized new edition Generalized, Linear, and Mixed Models, Second
Editionprovides an up-to-date treatment of the essential techniques fordeveloping
and applying a wide variety of statistical models. Thebook presents thorough and
unified coverage of the theory behindgeneralized, linear, and mixed models and
highlights theirsimilarities and differences in various construction, application,and
computational aspects. A clear introduction to the basic ideas of fixed effects
models,random effects models, and mixed models is maintained throughout,and
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each chapter illustrates how these models are applicable in awide array of
contexts. In addition, a discussion of generalmethods for the analysis of such
models is presented with anemphasis on the method of maximum likelihood for
the estimation ofparameters. The authors also provide comprehensive coverage of
thelatest statistical models for correlated, non-normally distributeddata.
Thoroughly updated to reflect the latest developments in thefield, the Second
Edition features: A new chapter that covers omitted covariates, incorrect
randomeffects distribution, correlation of covariates and random effects,and robust
variance estimation A new chapter that treats shared random effects models,
latentclass models, and properties of models A revised chapter on longitudinal
data, which now includes adiscussion of generalized linear models, modern
advances inlongitudinal data analysis, and the use between and withincovariate
decompositions Expanded coverage of marginal versus conditional models
Numerous new and updated examples With its accessible style and wealth of
illustrative exercises,Generalized, Linear, and Mixed Models, Second Edition is
anideal book for courses on generalized linear and mixed models atthe upperundergraduate and beginning-graduate levels. It alsoserves as a valuable
reference for applied statisticians,industrial practitioners, and researchers.

Mixed Models
Simplifying the often confusing array of software programs for fitting linear mixed
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models (LMMs), Linear Mixed Models: A Practical Guide Using Statistical Software
provides a basic introduction to primary concepts, notation, software
implementation, model interpretation, and visualization of clustered and
longitudinal data. This easy-to-navigate reference details the use of procedures for
fitting LMMs in five popular statistical software packages: SAS, SPSS, Stata, R/Splus, and HLM. The authors introduce basic theoretical concepts, present a
heuristic approach to fitting LMMs based on both general and hierarchical model
specifications, develop the model-building process step-by-step, and demonstrate
the estimation, testing, and interpretation of fixed-effect parameters and
covariance parameters associated with random effects. These concepts are
illustrated through examples using real-world data sets that enable comparisons of
model fitting options and results across the software procedures. The book also
gives an overview of important options and features available in each procedure.
Making popular software procedures for fitting LMMs easy-to-use, this valuable
resource shows how to perform LMM analyses and provides a clear explanation of
mixed modeling techniques and theories.

Statistical Methods for the Analysis of Repeated Measurements
A fully updated edition of this key text on mixed models, focusing on applications
in medical research The application of mixed models is an increasingly popular way
of analysing medical data, particularly in the pharmaceutical industry. A mixed
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model allows the incorporation of both fixed and random variables within a
statistical analysis, enabling efficient inferences and more information to be gained
from the data. There have been many recent advances in mixed modelling,
particularly regarding the software and applications. This third edition of Brown
and Prescott’s groundbreaking text provides an update on the latest
developments, and includes guidance on the use of current SAS techniques across
a wide range of applications. Presents an overview of the theory and applications
of mixed models in medical research, including the latest developments and new
sections on incomplete block designs and the analysis of bilateral data. Easily
accessible to practitioners in any area where mixed models are used, including
medical statisticians and economists. Includes numerous examples using real data
from medical and health research, and epidemiology, illustrated with SAS code and
output. Features the new version of SAS, including new graphics for model
diagnostics and the procedure PROC MCMC. Supported by a website featuring
computer code, data sets, and further material. This third edition will appeal to
applied statisticians working in medical research and the pharmaceutical industry,
as well as teachers and students of statistics courses in mixed models. The book
will also be of great value to a broad range of scientists, particularly those working
in the medical and pharmaceutical areas.

Generalized Linear Mixed Models
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Systematic treatment of the commonly employed crossed and nested classification
models used in analysis of variance designs with a detailed and thorough
discussion of certain random effects models not commonly found in texts at the
introductory or intermediate level. It also includes numerical examples to analyze
data from a wide variety of disciplines as well as any worked examples containing
computer outputs from standard software packages such as SAS, SPSS, and BMDP
for each numerical example.

Introductory R: A Beginner's Guide to Data Visualisation,
Statistical Analysis and Programming in R
Clarifies modern data analysis through nonparametric density estimation for a
complete working knowledge of the theory and methods Featuring a thoroughly
revised presentation, Multivariate Density Estimation: Theory, Practice, and
Visualization, Second Edition maintains an intuitive approach to the underlying
methodology and supporting theory of density estimation. Including new material
and updated research in each chapter, the Second Edition presents additional
clarification of theoretical opportunities, new algorithms, and up-to-date coverage
of the unique challenges presented in the field of data analysis. The new edition
focuses on the various density estimation techniques and methods that can be
used in the field of big data. Defining optimal nonparametric estimators, the
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Second Edition demonstrates the density estimation tools to use when dealing with
various multivariate structures in univariate, bivariate, trivariate, and quadrivariate
data analysis. Continuing to illustrate the major concepts in the context of the
classical histogram, Multivariate Density Estimation: Theory, Practice, and
Visualization, Second Edition also features: Over 150 updated figures to clarify
theoretical results and to show analyses of real data sets An updated presentation
of graphic visualization using computer software such as R A clear discussion of
selections of important research during the past decade, including mixture
estimation, robust parametric modeling algorithms, and clustering More than 130
problems to help readers reinforce the main concepts and ideas presented Boxed
theorems and results allowing easy identification of crucial ideas Figures in color in
the digital versions of the book A website with related data sets Multivariate
Density Estimation: Theory, Practice, and Visualization, Second Edition is an ideal
reference for theoretical and applied statisticians, practicing engineers, as well as
readers interested in the theoretical aspects of nonparametric estimation and the
application of these methods to multivariate data. The Second Edition is also useful
as a textbook for introductory courses in kernel statistics, smoothing, advanced
computational statistics, and general forms of statistical distributions.

Linear Mixed Models
Includes thorough treatment of logistic and Poisson regression. * Introduction to
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generalized estimating questions. * Numerous examples in fields ranging from
biology and biopharmaceuticals to engineering and quality assurance. * Provides
guidance in using widely available software to illustrate all aspects of model-fitting,
inference, and diagnostic testing.

Linear Mixed-Effects Models Using R
Accessible, up-to-date coverage of a broad range of modern and traditional
methods. The ability to understand and analyze categorical, or count, data is
crucial to the success of statisticians in a wide variety of fields, including
biomedicine, ecology, the social sciences, marketing, and many more. Statistical
Analysis of Categorical Data provides thorough, clear, up-to-date explanations of
all important methods of categorical data analysis at a level accessible to anyone
with a solid undergraduate knowledge of statistics. Featuring a liberal use of realworld examples as well as a regression-based approach familiar to most students,
this book reviews pertinent statistical theory, including advanced topics such as
Score statistics and the transformed central limit theorem. It presents the
distribution theory of Poisson as well as multinomial variables, and it points out the
connections between them. Complete with numerous illustrations and exercises,
this book covers the full range of topics necessary to develop a well-rounded
understanding of modern categorical data analysis, including: * Logistic regression
and log-linear models. * Exact conditional methods. * Generalized linear and
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additive models. * Smoothing count data with practical implementations in S-plus
software. * Thorough description and analysis of five important computer
packages. Supported by an ftp site, which describes the facilities important to a
statistician wanting to analyze and report on categorical data, Statistical Analysis
of Categorical Data is an excellent resource for students, practicing statisticians,
and researchers with a special interest in count data.

Statistical Tests for Mixed Linear Models
Linear Model Theory
A precise and accessible presentation of linear model theory, illustrated with data
examples Statisticians often use linear models for data analysis and for developing
new statistical methods. Most books on the subject have historically discussed
univariate, multivariate, and mixed linear models separately, whereas Linear Model
Theory: Univariate, Multivariate, and Mixed Models presents a unified treatment in
order to make clear the distinctions among the three classes of models. Linear
Model Theory: Univariate, Multivariate, and Mixed Models begins with six chapters
devoted to providing brief and clear mathematical statements of models,
procedures, and notation. Data examples motivate and illustrate the models.
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Chapters 7-10 address distribution theory of multivariate Gaussian variables and
quadratic forms. Chapters 11-19 detail methods for estimation, hypothesis testing,
and confidence intervals. The final chapters, 20-23, concentrate on choosing a
sample size. Substantial sets of excercises of varying difficulty serve instructors for
their classes, as well as help students to test their own knowledge. The reader
needs a basic knowledge of statistics, probability, and inference, as well as a solid
background in matrix theory and applied univariate linear models from a matrix
perspective. Topics covered include: A review of matrix algebra for linear models
The general linear univariate model The general linear multivariate model
Generalizations of the multivariate linear model The linear mixed model
Multivariate distribution theory Estimation in linear models Tests in Gaussian linear
models Choosing a sample size in Gaussian linear models Filling the need for a text
that provides the necessary theoretical foundations for applying a wide range of
methods in real situations, Linear Model Theory: Univariate, Multivariate, and
Mixed Models centers on linear models of interval scale responses with finite
second moments. Models with complex predictors, complex responses, or both,
motivate the presentation.

The Analysis of Covariance and Alternatives
A complete guide to cutting-edge techniques and best practices for applying
covariance analysis methods The Second Edition of Analysis of Covariance and
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Alternatives sheds new light on its topic, offering in-depth discussions of underlying
assumptions, comprehensive interpretations of results, and comparisons of distinct
approaches. The book has been extensively revised and updated to feature an indepth review of prerequisites and the latest developments in the field. The author
begins with a discussion of essential topics relating to experimental design and
analysis, including analysis of variance, multiple regression, effect size measures
and newly developed methods of communicating statistical results. Subsequent
chapters feature newly added methods for the analysis of experiments with
ordered treatments, including two parametric and nonparametric monotone
analyses as well as approaches based on the robust general linear model and
reversed ordinal logistic regression. Four groundbreaking chapters on single-case
designs introduce powerful new analyses for simple and complex single-case
experiments. This Second Edition also features coverage of advanced methods
including: Simple and multiple analysis of covariance using both the Fisher
approach and the general linear model approach Methods to manage assumption
departures, including heterogeneous slopes, nonlinear functions, dichotomous
dependent variables, and covariates affected by treatments Power analysis and
the application of covariance analysis to randomized-block designs, two-factor
designs, pre- and post-test designs, and multiple dependent variable designs
Measurement error correction and propensity score methods developed for quasiexperiments, observational studies, and uncontrolled clinical trials Thoroughly
updated to reflect the growing nature of the field, Analysis of Covariance and
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Alternatives is a suitable book for behavioral and medical scineces courses on
design of experiments and regression and the upper-undergraduate and graduate
levels. It also serves as an authoritative reference work for researchers and
academics in the fields of medicine, clinical trials, epidemiology, public health,
sociology, and engineering.

Planning, Construction, and Statistical Analysis of Comparative
Experiments
Praise for the First Edition “This book will serve to greatly complement the growing
number of texts dealing with mixed models, and I highly recommend including it in
one’s personal library.” —Journal of the American Statistical Association Mixed
modeling is a crucial area of statistics, enabling the analysis of clustered and
longitudinal data. Mixed Models: Theory and Applications with R, Second Edition
fills a gap in existing literature between mathematical and applied statistical books
by presenting a powerful examination of mixed model theory and application with
special attention given to the implementation in R. The new edition provides indepth mathematical coverage of mixed models’ statistical properties and
numerical algorithms, as well as nontraditional applications, such as regrowth
curves, shapes, and images. The book features the latest topics in statistics
including modeling of complex clustered or longitudinal data, modeling data with
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multiple sources of variation, modeling biological variety and heterogeneity,
Healthy Akaike Information Criterion (HAIC), parameter multidimensionality, and
statistics of image processing. Mixed Models: Theory and Applications with R,
Second Edition features unique applications of mixed model methodology, as well
as: Comprehensive theoretical discussions illustrated by examples and figures
Over 300 exercises, end-of-section problems, updated data sets, and R subroutines
Problems and extended projects requiring simulations in R intended to reinforce
material Summaries of major results and general points of discussion at the end of
each chapter Open problems in mixed modeling methodology, which can be used
as the basis for research or PhD dissertations Ideal for graduate-level courses in
mixed statistical modeling, the book is also an excellent reference for professionals
in a range of fields, including cancer research, computer science, and engineering.

Quantile Regression
A valuable guide to conducting experiments and analyzing data across a wide
range of applications Experimental design is an important component of the
scientific method. This book provides guidance on planning efficient investigations.
It compiles designs for a wide range of experimental situations not previously
found in accessible form. Focusing on applications in the physical, engineering,
biological, and social sciences, Planning, Construction, and Statistical Analysis of
Comparative Experiments is a valuable guide to designing experiments and
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correctly analyzing and interpreting the results. The authors draw on their years of
experience in the classroom and as statistical consultants to research programs on
campus, in government, and in industry. The object is always to strike the right
balance between mathematical necessities and practical constraints. Serving both
as a textbook for students of intermediate statistics and a hands-on reference for
active researchers, the text includes: A wide range of applications, including
agricultural sciences, animal and biomedical sciences, and industrial engineering
studies General formulas for estimation and hypothesis testing, presented in a
unified and simplified manner Guidelines for evaluating the power and efficiency of
designs that are not perfectly balanced New developments in the design of
fractional factorials with non-prime numbers of levels in mixed-level fractional
factorials Detailed coverage on the construction of plans and the relationship
among categories of designs Thorough coverage of balanced, lattice, cyclic, and
alpha designs Strategies for sequences of fractional factorials Data sets and SAS®
code on a companion web site An ideal handbook for the investigator planning a
research program, the text comes complete with detailed plans of experiments and
alternative approaches for added flexibility.

Statistical Design and Analysis of Stability Studies
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Linear Mixed Models
The US Food and Drug Administration's Report to the Nation in 2004 and 2005
indicated that one of the top reasons for drug recall was that stability data did not
support existing expiration dates. Pharmaceutical companies conduct stability
studies to characterize the degradation of drug products and to estimate drug shelf
life. Illustrating how stability studies play an important role in drug safety and
quality assurance, Statistical Design and Analysis of Stability Studies presents the
principles and methodologies in the design and analysis of stability studies. After
introducing the basic concepts of stability testing, the book focuses on short-term
stability studies and reviews several methods for estimating drug expiration dating
periods. It then compares some commonly employed study designs and discusses
both fixed and random batch statistical analyses. Following a chapter on the
statistical methods for stability analysis under a linear mixed effects model, the
book examines stability analyses with discrete responses, multiple components,
and frozen drug products. In addition, the author provides statistical methods for
dissolution testing and explores current issues and recent developments in
stability studies. To ensure the safety of consumers, professionals in the field must
carry out stability studies to determine the reliability of drug products during their
expiration period. This book provides the material necessary for you to perform
stability designs and analyses in pharmaceutical research and development.
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Using the Weibull Distribution
Praise for the First Edition "a reference for everyone who is interested in knowing
and handling uncertainty." —Journal of Applied Statistics The critically acclaimed
First Edition of Understanding Uncertainty provided a study of uncertainty
addressed to scholars in all fields, showing that uncertainty could be measured by
probability, and that probability obeyed three basic rules that enabled uncertainty
to be handled sensibly in everyday life. These ideas were extended to embrace the
scientific method and to show how decisions, containing an uncertain element,
could be rationally made. Featuring new material, the Revised Edition remains the
go-to guide for uncertainty and decision making, providing further applications at
an accessible level including: A critical study of transitivity, a basic concept in
probability A discussion of how the failure of the financial sector to use the proper
approach to uncertainty may have contributed to the recent recession A
consideration of betting, showing that a bookmaker's odds are not expressions of
probability Applications of the book’s thesis to statistics A demonstration that some
techniques currently popular in statistics, like significance tests, may be unsound,
even seriously misleading, because they violate the rules of probability
Understanding Uncertainty, Revised Edition is ideal for students studying
probability or statistics and for anyone interested in one of the most fascinating
and vibrant fields of study in contemporary science and mathematics.
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