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This book presents an integrated framework for
developing and testing computational models in
psychology and related disciplines. Researchers and
students are given the knowledge and tools to
interpret models published in their area, as well as to
develop, fit, and test their own models.

Doing Bayesian Data Analysis
A self-contained introduction to probability,
exchangeability and Bayes’ rule provides a theoretical
understanding of the applied material. Numerous
examples with R-code that can be run "as-is" allow
the reader to perform the data analyses themselves.
The development of Monte Carlo and Markov chain
Monte Carlo methods in the context of data analysis
examples provides motivation for these
computational methods.

Bayesian Methods for Data Analysis,
Third Edition
Bayesian Statistics the Fun Way gets you
understanding the theory behind data analysis
without making you slog through a load of dry
concepts first - with no programming experience
necessary. You'll learn about probability with LEGO,
statistics through Star Wars, distributions with bomb
fuses, estimation through precipitation, and come
away with some strong mathematical reasoning skills.
This is a super approachable book for people who
need to do data science and probability work in their
lives, but never got a good grip on the underlying
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theory.

Bayesian Ideas and Data Analysis
There are many excellent R resources for
visualization, data science, and package
development. Hundreds of scattered vignettes, web
pages, and forums explain how to use R in particular
domains. But little has been written on how to simply
make R work effectively—until now. This hands-on
book teaches novices and experienced R users how to
write efficient R code. Drawing on years of experience
teaching R courses, authors Colin Gillespie and Robin
Lovelace provide practical advice on a range of
topics—from optimizing the set-up of RStudio to
leveraging C++—that make this book a useful
addition to any R user’s bookshelf. Academics,
business users, and programmers from a wide range
of backgrounds stand to benefit from the guidance in
Efficient R Programming. Get advice for setting up an
R programming environment Explore general
programming concepts and R coding techniques
Understand the ingredients of an efficient R workflow
Learn how to efficiently read and write data in R Dive
into data carpentry—the vital skill for cleaning raw
data Optimize your code with profiling, standard
tricks, and other methods Determine your hardware
capabilities for handling R computation Maximize the
benefits of collaborative R programming Accelerate
your transition from R hacker to R programmer

Bayesian Cognitive Modeling
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Featuring actual datasets as illustrative examples,
this book reveals numerous ways to apply structural
equation modeling (SEM) to any repeated-measures
study. Initial chapters lay the groundwork for
modeling a longitudinal change process, from
measurement, design, and specification issues to
model evaluation and interpretation. Covering both
big-picture ideas and technical "how-to-do-it" details,
the author deftly walks through when and how to use
longitudinal confirmatory factor analysis, longitudinal
panel models (including the multiple-group case),
multilevel models, growth curve models, and complex
factor models, as well as models for mediation and
moderation. User-friendly features include equation
boxes that clearly explain the elements in every
equation, end-of-chapter glossaries, and annotated
suggestions for further reading. The companion
website (www.guilford.com/little-materials) provides
datasets for all of the examples--which include studies
of bullying, adolescent students' emotions, and
healthy aging--with syntax and output from LISREL,
Mplus, and R (lavaan).

A Student’s Guide to Bayesian Statistics
Broadening its scope to nonstatisticians, Bayesian
Methods for Data Analysis, Third Edition provides an
accessible introduction to the foundations and
applications of Bayesian analysis. Along with a
complete reorganization of the material, this edition
concentrates more on hierarchical Bayesian modeling
as implemented via Markov chain Monte Carlo
(MCMC) methods and related data analytic
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techniques. New to the Third Edition New data
examples, corresponding R and WinBUGS code, and
homework problems Explicit descriptions and
illustrations of hierarchical modeling—now
commonplace in Bayesian data analysis A new
chapter on Bayesian design that emphasizes Bayesian
clinical trials A completely revised and expanded
section on ranking and histogram estimation A new
case study on infectious disease modeling and the
1918 flu epidemic A solutions manual for qualifying
instructors that contains solutions, computer code,
and associated output for every homework
problem—available both electronically and in print
Ideal for Anyone Performing Statistical Analyses
Focusing on applications from biostatistics,
epidemiology, and medicine, this text builds on the
popularity of its predecessors by making it suitable for
even more practitioners and students.

Bayesian Data Analysis, Third Edition
This Bayesian modeling book provides a selfcontained entry to computational Bayesian statistics.
Focusing on the most standard statistical models and
backed up by real datasets and an all-inclusive R
(CRAN) package called bayess, the book provides an
operational methodology for conducting Bayesian
inference, rather than focusing on its theoretical and
philosophical justifications. Readers are empowered
to participate in the real-life data analysis situations
depicted here from the beginning. Special attention is
paid to the derivation of prior distributions in each
case and specific reference solutions are given for
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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. In particular, all R codes are discussed with
enough detail to make them readily understandable
and expandable. Bayesian Essentials with R can be
used as a textbook at both undergraduate and
graduate levels. It is particularly useful with students
in professional degree programs and scientists to
analyze data the Bayesian way. The text will also
enhance introductory courses on Bayesian statistics.
Prerequisites for the book are an undergraduate
background in probability and statistics, if not in
Bayesian statistics.

Bayesian Statistics
Effective visualization is the best way to communicate
information from the increasingly large and complex
datasets in the natural and social sciences. But with
the increasing power of visualization software today,
scientists, engineers, and business analysts often
have to navigate a bewildering array of visualization
choices and options. This practical book takes you
through many commonly encountered visualization
problems, and it provides guidelines on how to turn
large datasets into clear and compelling figures. What
visualization type is best for the story you want to
tell? How do you make informative figures that are
visually pleasing? Author Claus O. Wilke teaches you
the elements most critical to successful data
visualization. Explore the basic concepts of color as a
tool to highlight, distinguish, or represent a value
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Understand the importance of redundant coding to
ensure you provide key information in multiple ways
Use the book’s visualizations directory, a graphical
guide to commonly used types of data visualizations
Get extensive examples of good and bad figures
Learn how to use figures in a document or report and
how employ them effectively to tell a compelling story

Bayesian Methods for Hackers
This comprehensive guide to Bayesian methods in
astronomy enables hands-on work by supplying
complete R, JAGS, Python, and Stan code, to use
directly or to adapt. It begins by examining the
normal model from both frequentist and Bayesian
perspectives and then progresses to a full range of
Bayesian generalized linear and mixed or hierarchical
models, as well as additional types of models such as
ABC and INLA. The book provides code that is largely
unavailable elsewhere and includes details on
interpreting and evaluating Bayesian models. Initial
discussions offer models in synthetic form so that
readers can easily adapt them to their own data; later
the models are applied to real astronomical data. The
consistent focus is on hands-on modeling, analysis of
data, and interpretations that address scientific
questions. A must-have for astronomers, its concrete
approach will also be attractive to researchers in the
sciences more generally.

Introduction to WinBUGS for Ecologists
Using a practical, hands-on approach, this book will
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teach anyone how to carry out Bayesian analyses and
interpret the results.

Bayesian Computation with R
This volume provides full coverage of Bayesian
statistics--perhaps the only fully self-consistent
approach in statistics. The book furnishes an
understandable treatment of the basic concepts and
gives the reader useful information on where and why
this somewhat controversial approach differs from
"classical" statistics. The appendices include useful
tables that are not readily available in other
references. The book is based on a a highly successful
lecture series for advanced undergraduates and fills a
need for a text that is never too elemental nor too
technical.

Learning Statistics with R
A practical approach to using regression and
computation to solve real-world problems of
estimation, prediction, and causal inference.

Bayesian Essentials with R
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
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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 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.

Data Analysis
Doing Bayesian Data Analysis: A Tutorial with R, JAGS,
and Stan, Second Edition provides an accessible
approach for conducting Bayesian data analysis, as
material is explained clearly with concrete examples.
Included are step-by-step instructions on how to carry
out Bayesian data analyses in the popular and free
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software R and WinBugs, as well as new programs in
JAGS and Stan. The new programs are designed to be
much easier to use than the scripts in the first edition.
In particular, there are now compact high-level scripts
that make it easy to run the programs on your own
data sets. The book is divided into three parts and
begins with the basics: models, probability, Bayes’
rule, and the R programming language. The
discussion then moves to the fundamentals applied to
inferring a binomial probability, before concluding
with chapters on the generalized linear model. Topics
include metric-predicted variable on one or two
groups; metric-predicted variable with one metric
predictor; metric-predicted variable with multiple
metric predictors; metric-predicted variable with one
nominal predictor; and metric-predicted variable with
multiple nominal predictors. The exercises found in
the text have explicit purposes and guidelines for
accomplishment. This book is intended for first-year
graduate students or advanced undergraduates in
statistics, data analysis, psychology, cognitive
science, social sciences, clinical sciences, and
consumer sciences in business. Accessible, including
the basics of essential concepts of probability and
random sampling Examples with R programming
language and JAGS software Comprehensive coverage
of all scenarios addressed by non-Bayesian textbooks:
t-tests, analysis of variance (ANOVA) and comparisons
in ANOVA, multiple regression, and chi-square
(contingency table analysis) Coverage of experiment
planning R and JAGS computer programming code on
website Exercises have explicit purposes and
guidelines for accomplishment Provides step-by-step
instructions on how to conduct Bayesian data
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analyses in the popular and free software R and
WinBugs

Introduction to Information Retrieval
Bayesian Biostatistics
Supported by a wealth of learning features, exercises,
and visual elements as well as online video tutorials
and interactive simulations, this book is the first
student-focused introduction to Bayesian statistics.
Without sacrificing technical integrity for the sake of
simplicity, the author draws upon accessible, studentfriendly language to provide approachable instruction
perfectly aimed at statistics and Bayesian
newcomers. Through a logical structure that
introduces and builds upon key concepts in a gradual
way and slowly acclimatizes students to using R and
Stan software, the book covers: An introduction to
probability and Bayesian inference Understanding
Bayes' rule Nuts and bolts of Bayesian analytic
methods Computational Bayes and real-world
Bayesian analysis Regression analysis and
hierarchical methods This unique guide will help
students develop the statistical confidence and skills
to put the Bayesian formula into practice, from the
basic concepts of statistical inference to complex
applications of analyses.

Bayesian Data Analysis
An introduction to the Bayesian approach to statistical
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inference that demonstrates its superiority to
orthodox frequentist statistical analysis. This book
offers an introduction to the Bayesian approach to
statistical inference, with a focus on nonparametric
and distribution-free methods. It covers not only welldeveloped methods for doing Bayesian statistics but
also novel tools that enable Bayesian statistical
analyses for cases that previously did not have a full
Bayesian solution. The book's premise is that there
are fundamental problems with orthodox frequentist
statistical analyses that distort the scientific process.
Side-by-side comparisons of Bayesian and frequentist
methods illustrate the mismatch between the needs
of experimental scientists in making inferences from
data and the properties of the standard tools of
classical statistics.

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

Efficient R Programming
Class-tested and coherent, this textbook teaches
classical and web information retrieval, including web
search and the related areas of text classification and
text clustering from basic concepts. It gives an up-todate treatment of all aspects of the design and
implementation of systems for gathering, indexing,
and searching documents; methods for evaluating
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systems; and an introduction to the use of machine
learning methods on text collections. All the
important ideas are explained using examples and
figures, making it perfect for introductory courses in
information retrieval for advanced undergraduates
and graduate students in computer science. Based on
feedback from extensive classroom experience, the
book has been carefully structured in order to make
teaching more natural and effective. Slides and
additional exercises (with solutions for lecturers) are
also available through the book's supporting website
to help course instructors prepare their lectures.

Bayesian Statistics the Fun Way
There is an explosion of interest in Bayesian statistics,
primarily because recently created computational
methods have finally made Bayesian analysis
tractable and accessible to a wide audience. Doing
Bayesian Data Analysis, A Tutorial Introduction with R
and BUGS, is for first year graduate students or
advanced undergraduates and provides an accessible
approach, as all mathematics is explained intuitively
and with concrete examples. It assumes only algebra
and ‘rusty’ calculus. Unlike other textbooks, this book
begins with the basics, including essential concepts of
probability and random sampling. The book gradually
climbs all the way to advanced hierarchical modeling
methods for realistic data. The text provides complete
examples with the R programming language and
BUGS software (both freeware), and begins with basic
programming examples, working up gradually to
complete programs for complex analyses and
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presentation graphics. These templates can be easily
adapted for a large variety of students and their own
research needs.The textbook bridges the students
from their undergraduate training into modern
Bayesian methods. Accessible, including the basics of
essential concepts of probability and random
sampling Examples with R programming language
and BUGS software Comprehensive coverage of all
scenarios addressed by non-bayesian textbooks- ttests, analysis of variance (ANOVA) and comparisons
in ANOVA, multiple regression, and chi-square
(contingency table analysis). Coverage of experiment
planning R and BUGS computer programming code on
website Exercises have explicit purposes and
guidelines for accomplishment

Data Analysis
Incorporating new and updated information, this
second edition of THE bestselling text in Bayesian
data analysis continues to emphasize practice over
theory, describing how to conceptualize, perform, and
critique statistical analyses from a Bayesian
perspective. Its world-class authors provide guidance
on all aspects of Bayesian data analysis and include
examples of real statistical analyses, based on their
own research, that demonstrate how to solve
complicated problems. Changes in the new edition
include: Stronger focus on MCMC Revision of the
computational advice in Part III New chapters on
nonlinear models and decision analysis Several
additional applied examples from the authors' recent
research Additional chapters on current models for
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Bayesian data analysis such as nonlinear models,
generalized linear mixed models, and more
Reorganization of chapters 6 and 7 on model
checking and data collection Bayesian computation is
currently at a stage where there are many reasonable
ways to compute any given posterior distribution.
However, the best approach is not always clear ahead
of time. Reflecting this, the new edition offers a more
pluralistic presentation, giving advice on performing
computations from many perspectives while making
clear the importance of being aware that there are
different ways to implement any given iterative
simulation computation. The new approach, additional
examples, and updated information make Bayesian
Data Analysis an excellent introductory text and a
reference that working scientists will use throughout
their professional life.

A First Course in Bayesian Statistical
Methods
The purpose of this book is to introduce Bayesian
modeling by the use of computation using R
language. R provides a wide range of functions dor
data manipulation, calculation, and graphical
displays.

Bayesian Analysis for the Social Sciences
Bayesian and Frequentist Regression Methods
provides a modern account of both Bayesian and
frequentist methods of regression analysis. Many
texts cover one or the other of the approaches, but
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this is the most comprehensive combination of
Bayesian and frequentist methods that exists in one
place. The two philosophical approaches to regression
methodology are featured here as complementary
techniques, with theory and data analysis providing
supplementary components of the discussion. In
particular, methods are illustrated using a variety of
data sets. The majority of the data sets are drawn
from biostatistics but the techniques are
generalizable to a wide range of other disciplines.

Introduction to Bayesian Statistics
Unleash the power and flexibility of the Bayesian
framework About This Book Simplify the Bayes
process for solving complex statistical problems using
Python; Tutorial guide that will take the you through
the journey of Bayesian analysis with the help of
sample problems and practice exercises; Learn how
and when to use Bayesian analysis in your
applications with this guide. Who This Book Is For
Students, researchers and data scientists who wish to
learn Bayesian data analysis with Python and
implement probabilistic models in their day to day
projects. Programming experience with Python is
essential. No previous statistical knowledge is
assumed. What You Will Learn Understand the
essentials Bayesian concepts from a practical point of
view Learn how to build probabilistic models using the
Python library PyMC3 Acquire the skills to sanitycheck your models and modify them if necessary Add
structure to your models and get the advantages of
hierarchical models Find out how different models can
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be used to answer different data analysis questions
When in doubt, learn to choose between alternative
models. Predict continuous target outcomes using
regression analysis or assign classes using logistic
and softmax regression. Learn how to think
probabilistically and unleash the power and flexibility
of the Bayesian framework In Detail The purpose of
this book is to teach the main concepts of Bayesian
data analysis. We will learn how to effectively use
PyMC3, a Python library for probabilistic
programming, to perform Bayesian parameter
estimation, to check models and validate them. This
book begins presenting the key concepts of the
Bayesian framework and the main advantages of this
approach from a practical point of view. Moving on,
we will explore the power and flexibility of generalized
linear models and how to adapt them to a wide array
of problems, including regression and classification.
We will also look into mixture models and clustering
data, and we will finish with advanced topics like nonparametrics models and Gaussian processes. With the
help of Python and PyMC3 you will learn to
implement, check and expand Bayesian models to
solve data analysis problems. Style and approach
Bayes algorithms are widely used in statistics,
machine learning, artificial intelligence, and data
mining. This will be a practical guide allowing the
readers to use Bayesian methods for statistical
modelling and analysis using Python.

Bayesian Data Analysis, Second Edition
"This account of how a once reviled theory, Baye’s
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rule, came to underpin modern life is both
approachable and engrossing" (Sunday Times). A New
York Times Book Review Editors’ Choice Bayes' rule
appears to be a straightforward, one-line theorem: by
updating our initial beliefs with objective new
information, we get a new and improved belief. To its
adherents, it is an elegant statement about learning
from experience. To its opponents, it is subjectivity
run amok. In the first-ever account of Bayes' rule for
general readers, Sharon Bertsch McGrayne explores
this controversial theorem and the generations-long
human drama surrounding it. McGrayne traces the
rule’s discovery by an 18th century amateur
mathematician through its development by French
scientist Pierre Simon Laplace. She reveals why
respected statisticians rendered it professionally
taboo for 150 years—while practitioners relied on it to
solve crises involving great uncertainty and scanty
information, such as Alan Turing's work breaking
Germany's Enigma code during World War II.
McGrayne also explains how the advent of computer
technology in the 1980s proved to be a gamechanger. Today, Bayes' rule is used everywhere from
DNA de-coding to Homeland Security. Drawing on
primary source material and interviews with
statisticians and other scientists, The Theory That
Would Not Die is the riveting account of how a
seemingly simple theorem ignited one of the greatest
controversies of all time.

Statistical Rethinking
The first edition of Bayesian Methods: A Social and
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Behavioral Sciences Approach helped pave the way
for Bayesian approaches to become more prominent
in social science methodology. While the focus
remains on practical modeling and basic theory as
well as on intuitive explanations and derivations
without skipping steps, this second edition
incorporates the latest methodology and recent
changes in software offerings. New to the Second
Edition Two chapters on Markov chain Monte Carlo
(MCMC) that cover ergodicity, convergence, mixing,
simulated annealing, reversible jump MCMC, and
coupling Expanded coverage of Bayesian linear and
hierarchical models More technical and philosophical
details on prior distributions A dedicated R package
(BaM) with data and code for the examples as well as
a set of functions for practical purposes such as
calculating highest posterior density (HPD) intervals
Requiring only a basic working knowledge of linear
algebra and calculus, this text is one of the few to
offer a graduate-level introduction to Bayesian
statistics for social scientists. It first introduces
Bayesian statistics and inference, before moving on to
assess model quality and fit. Subsequent chapters
examine hierarchical models within a Bayesian
context and explore MCMC techniques and other
numerical methods. Concentrating on practical
computing issues, the author includes specific details
for Bayesian model building and testing and uses the
R and BUGS software for examples and exercises.

Bayesian inference with INLA
One of the strengths of this book is the author's ability
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to motivate the use of Bayesian methods through
simple yet effective examples. - Katie St. Clair MAA
Reviews.

Bayesian Analysis with Stata
This book is based on over a dozen years teaching a
Bayesian Statistics course. The material presented
here has been used by students of different levels
and disciplines, including advanced undergraduates
studying Mathematics and Statistics and students in
graduate programs in Statistics, Biostatistics,
Engineering, Economics, Marketing, Pharmacy, and
Psychology. The goal of the book is to impart the
basics of designing and carrying out Bayesian
analyses, and interpreting and communicating the
results. In addition, readers will learn to use the
predominant software for Bayesian model-fitting, R
and OpenBUGS. The practical approach this book
takes will help students of all levels to build
understanding of the concepts and procedures
required to answer real questions by performing
Bayesian analysis of real data. Topics covered include
comparing and contrasting Bayesian and classical
methods, specifying hierarchical models, and
assessing Markov chain Monte Carlo output. Kate
Cowles taught Suzuki piano for many years before
going to graduate school in Biostatistics. Her research
areas are Bayesian and computational statistics, with
application to environmental science. She is on the
faculty of Statistics at The University of Iowa.

Bayesian Statistics for Beginners
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The integrated nested Laplace approximation (INLA)
is a recent computational method that can fit
Bayesian models in a fraction of the time required by
typical Markov chain Monte Carlo (MCMC) methods.
INLA focuses on marginal inference on the model
parameters of latent Gaussian Markov random fields
models and exploits conditional independence
properties in the model for computational speed.
Bayesian Inference with INLA provides a description of
INLA and its associated R package for model fitting.
This book describes the underlying methodology as
well as how to fit a wide range of models with R.
Topics covered include generalized linear mixedeffects models, multilevel models, spatial and spatiotemporal models, smoothing methods, survival
analysis, imputation of missing values, and mixture
models. Advanced features of the INLA package and
how to extend the number of priors and latent models
available in the package are discussed. All examples
in the book are fully reproducible and datasets and R
code are available from the book website. This book
will be helpful to researchers from different areas with
some background in Bayesian inference that want to
apply the INLA method in their work. The examples
cover topics on biostatistics, econometrics, education,
environmental science, epidemiology, public health,
and the social sciences.

Bayesian and Frequentist Regression
Methods
Bayesian methods are increasingly being used in the
social sciences, as the problems encountered lend
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themselves so naturally to the subjective qualities of
Bayesian methodology. This book provides an
accessible introduction to Bayesian methods, tailored
specifically for social science students. It contains lots
of real examples from political science, psychology,
sociology, and economics, exercises in all chapters,
and detailed descriptions of all the key concepts,
without assuming any background in statistics beyond
a first course. It features examples of how to
implement the methods using WinBUGS – the mostwidely used Bayesian analysis software in the world –
and R – an open-source statistical software. The book
is supported by a Website featuring WinBUGS and R
code, and data sets.

Regression and Other Stories
Introduction to WinBUGS for Ecologists introduces
applied Bayesian modeling to ecologists using the
highly acclaimed, free WinBUGS software. It offers an
understanding of statistical models as abstract
representations of the various processes that give rise
to a data set. Such an understanding is basic to the
development of inference models tailored to specific
sampling and ecological scenarios. The book begins
by presenting the advantages of a Bayesian approach
to statistics and introducing the WinBUGS software. It
reviews the four most common statistical
distributions: the normal, the uniform, the binomial,
and the Poisson. It describes the two different kinds of
analysis of variance (ANOVA): one-way and two- or
multiway. It looks at the general linear model, or
ANCOVA, in R and WinBUGS. It introduces generalized
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linear model (GLM), i.e., the extension of the normal
linear model to allow error distributions other than the
normal. The GLM is then extended contain additional
sources of random variation to become a generalized
linear mixed model (GLMM) for a Poisson example and
for a binomial example. The final two chapters
showcase two fairly novel and nonstandard versions
of a GLMM. The first is the site-occupancy model for
species distributions; the second is the binomial (or
N-) mixture model for estimation and modeling of
abundance. Introduction to the essential theories of
key models used by ecologists Complete juxtaposition
of classical analyses in R and Bayesian analysis of the
same models in WinBUGS Provides every detail of R
and WinBUGS code required to conduct all analyses
Companion Web Appendix that contains all code
contained in the book and additional material
(including more code and solutions to exercises)

Understanding Machine Learning
Master Bayesian Inference through Practical Examples
and Computation–Without Advanced Mathematical
Analysis Bayesian methods of inference are deeply
natural and extremely powerful. However, most
discussions of Bayesian inference rely on intensely
complex mathematical analyses and artificial
examples, making it inaccessible to anyone without a
strong mathematical background. Now, though,
Cameron Davidson-Pilon introduces Bayesian
inference from a computational perspective, bridging
theory to practice–freeing you to get results using
computing power. Bayesian Methods for Hackers
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illuminates Bayesian inference through probabilistic
programming with the powerful PyMC language and
the closely related Python tools NumPy, SciPy, and
Matplotlib. Using this approach, you can reach
effective solutions in small increments, without
extensive mathematical intervention. Davidson-Pilon
begins by introducing the concepts underlying
Bayesian inference, comparing it with other
techniques and guiding you through building and
training your first Bayesian model. Next, he
introduces PyMC through a series of detailed
examples and intuitive explanations that have been
refined after extensive user feedback. You’ll learn
how to use the Markov Chain Monte Carlo algorithm,
choose appropriate sample sizes and priors, work with
loss functions, and apply Bayesian inference in
domains ranging from finance to marketing. Once
you’ve mastered these techniques, you’ll constantly
turn to this guide for the working PyMC code you need
to jumpstart future projects. Coverage includes •
Learning the Bayesian “state of mind” and its
practical implications • Understanding how computers
perform Bayesian inference • Using the PyMC Python
library to program Bayesian analyses • Building and
debugging models with PyMC • Testing your model’s
“goodness of fit” • Opening the “black box” of the
Markov Chain Monte Carlo algorithm to see how and
why it works • Leveraging the power of the “Law of
Large Numbers” • Mastering key concepts, such as
clustering, convergence, autocorrelation, and thinning
• Using loss functions to measure an estimate’s
weaknesses based on your goals and desired
outcomes • Selecting appropriate priors and
understanding how their influence changes with
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dataset size • Overcoming the “exploration versus
exploitation” dilemma: deciding when “pretty good” is
good enough • Using Bayesian inference to improve
A/B testing • Solving data science problems when
only small amounts of data are available Cameron
Davidson-Pilon has worked in many areas of applied
mathematics, from the evolutionary dynamics of
genes and diseases to stochastic modeling of financial
prices. His contributions to the open source
community include lifelines, an implementation of
survival analysis in Python. Educated at the University
of Waterloo and at the Independent University of
Moscow, he currently works with the online commerce
leader Shopify.

Computational Modeling of Cognition
and Behavior
Bayesian Analysis with Stata is a compendium of
Stata user-written commands for Bayesian analysis.

Applied Bayesian Statistics
This is an entry-level book on Bayesian statistics
written in a casual, and conversational tone. The
authors walk a reader through many sample problems
step-by-step to provide those with little background in
math or statistics with the vocabulary, notation, and
understanding of the calculations used in many
Bayesian problems.

Fundamentals of Data Visualization
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"this edition is useful and effective in teaching
Bayesian inference at both elementary and
intermediate levels. It is a well-written book on
elementary Bayesian inference, and the material is
easily accessible. It is both concise and timely, and
provides a good collection of overviews and reviews
of important tools used in Bayesian statistical
methods." There is a strong upsurge in the use of
Bayesian methods in applied statistical analysis, yet
most introductory statistics texts only present
frequentist methods. Bayesian statistics has many
important advantages that students should learn
about if they are going into fields where statistics will
be used. In this third Edition, four newly-added
chapters address topics that reflect the rapid
advances in the field of Bayesian statistics. The
authors continue to provide a Bayesian treatment of
introductory statistical topics, such as scientific data
gathering, discrete random variables, robust Bayesian
methods, and Bayesian approaches to inference for
discrete random variables, binomial proportions,
Poisson, and normal means, and simple linear
regression. In addition, more advanced topics in the
field are presented in four new chapters: Bayesian
inference for a normal with unknown mean and
variance; Bayesian inference for a Multivariate Normal
mean vector; Bayesian inference for the Multiple
Linear Regression Model; and Computational Bayesian
Statistics including Markov Chain Monte Carlo. The
inclusion of these topics will facilitate readers' ability
to advance from a minimal understanding of Statistics
to the ability to tackle topics in more applied,
advanced level books. Minitab macros and R functions
are available on the book's related website to assist
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with chapter exercises. Introduction to Bayesian
Statistics, Third Edition also features: Topics including
the Joint Likelihood function and inference using
independent Jeffreys priors and join conjugate prior
The cutting-edge topic of computational Bayesian
Statistics in a new chapter, with a unique focus on
Markov Chain Monte Carlo methods Exercises
throughout the book that have been updated to
reflect new applications and the latest software
applications Detailed appendices that guide readers
through the use of R and Minitab software for
Bayesian analysis and Monte Carlo simulations, with
all related macros available on the book's website
Introduction to Bayesian Statistics, Third Edition is a
textbook for upper-undergraduate or first-year
graduate level courses on introductory statistics
course with a Bayesian emphasis. It can also be used
as a reference work for statisticians who require a
working knowledge of Bayesian statistics.

Bayesian Models for Astrophysical Data
Bayesian Statistics for Experimental
Scientists
Emphasizing the use of WinBUGS and R to analyze
real data, Bayesian Ideas and Data Analysis: An
Introduction for Scientists and Statisticians presents
statistical tools to address scientific questions. It
highlights foundational issues in statistics, the
importance of making accurate predictions, and the
need for scientists and statisticians to collaborate in
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analyzing data. The WinBUGS code provided offers a
convenient platform to model and analyze a wide
range of data. The first five chapters of the book
contain core material that spans basic Bayesian ideas,
calculations, and inference, including modeling one
and two sample data from traditional sampling
models. The text then covers Monte Carlo methods,
such as Markov chain Monte Carlo (MCMC) simulation.
After discussing linear structures in regression, it
presents binomial regression, normal regression,
analysis of variance, and Poisson regression, before
extending these methods to handle correlated data.
The authors also examine survival analysis and binary
diagnostic testing. A complementary chapter on
diagnostic testing for continuous outcomes is
available on the book’s website. The last chapter on
nonparametric inference explores density estimation
and flexible regression modeling of mean functions.
The appropriate statistical analysis of data involves a
collaborative effort between scientists and
statisticians. Exemplifying this approach, Bayesian
Ideas and Data Analysis focuses on the necessary
tools and concepts for modeling and analyzing
scientific data. Data sets and codes are provided on a
supplemental website.

Bayesian Methods
Statistics lectures have often been viewed with
trepidation by engineering and science students
taking an ancillary course in this subject. Whereas
there are many texts showing "how" statistical
methods are applied, few provide a clear explanation
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for non-statisticians of how the principlesof data
analysis can be based on probability theory. Data
Analysis: A Bayesian Tutorial provides such a text,
putting emphasis as much on understanding "why"
and "when" certain statistical procedures should be
used as "how". This difference in approach makes the
text ideal as a tutorial guide forsenior undergraduates
and research students, in science and engineering.
After explaining the basic principles of Bayesian
probability theory, their use is illustrated with a
variety of examples ranging from elementary
parameter estimation to image processing. With its
central emphasis on a fewfundamental rules, this
book takes the mystery out of statistics by providing a
clear rationale for some of the most widely-used
procedures.

Doing Bayesian Data Analysis
This book provides an authoritative account of
Bayesian methodology, from its most basic elements
to its practical implementations, with an emphasis on
healthcare techniques. Contains introductory
explanations of Bayesian principles common to all
areas.

The Theory That Would Not Die
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 modelbased statistics, the book pushes readers to perform
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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 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.
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