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Suitable for self study Use real examples and real data sets that will be familiar to the audience Introduction to the bootstrap is
included – this is a modern method missing in many other books
This rapidly developing field encompasses many disciplines including operations research, mathematics, and probability.
Conversely, it is being applied in a wide variety of subjects ranging from agriculture to financial planning and from industrial
engineering to computer networks. This textbook provides a first course in stochastic programming suitable for students with a
basic knowledge of linear programming, elementary analysis, and probability. The authors present a broad overview of the main
themes and methods of the subject, thus helping students develop an intuition for how to model uncertainty into mathematical
problems, what uncertainty changes bring to the decision process, and what techniques help to manage uncertainty in solving the
problems. The early chapters introduce some worked examples of stochastic programming, demonstrate how a stochastic model
is formally built, develop the properties of stochastic programs and the basic solution techniques used to solve them. The book
then goes on to cover approximation and sampling techniques and is rounded off by an in-depth case study. A well-paced and
wide-ranging introduction to this subject.
The study of pharmacogenetics and pharmacogenomics focuses on how our genes and complex gene systems influence our
response to drugs. Recent progress in clinical therapeutics has led to the discovery of new biomarkers that make it technically
easier to identify groups of patients which are more or less likely to respond to individual therapies. The aim is to improve
personalised medicine – not simply to prescribe the right medicine, but to deliver the right drug at the right dose at the right time.
This textbook brings together leading experts to discuss the latest information on how human genetics impacts drug response
phenotypes. It presents not only the basic principles of pharmacogenetics, but also clinically valuable examples that cover a broad
range of specialties and therapeutic areas. This textbook is an invaluable introduction to pharmacogenetics and
pharmacogenomics for health care professionals, medical students, pharmacy students, graduate students and researchers in the
biosciences.
The idea that nature provides services to people is one of the most powerful concepts to have emerged over the last two decades.
It is shaping our understanding of the role that biodiverse ecosystems play in the environment and their benefits for humankind. As
a result, there is a growing interest in operational and methodological issues surrounding ecosystem services amongst
environmental managers, and many institutions are now developing teaching programmes to equip the next generation with the
skills needed to apply the concepts more effectively. This handbook provides a comprehensive reference text on ecosystem
services, integrating natural and social science (including economics). Collectively the chapters, written by the world's leading
authorities, demonstrate the importance of biodiversity for people, policy and practice. They also show how the value of
ecosystems to society can be expressed in monetary and non-monetary terms, so that the environment can be better taken into
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account in decision making. The significance of the ecosystem service paradigm is that it helps us redefine and better
communicate the relationships between people and nature. It is shown how these are essential to resolving challenges such as
sustainable development and poverty reduction, and the creation of a green economy in developing and developed world contexts.
Probability and Statistics
The book covers basic concepts such as random experiments, probability axioms, conditional probability, and counting methods,
single and multiple random variables (discrete, continuous, and mixed), as well as moment-generating functions, characteristic
functions, random vectors, and inequalities; limit theorems and convergence; introduction to Bayesian and classical statistics;
random processes including processing of random signals, Poisson processes, discrete-time and continuous-time Markov chains,
and Brownian motion; simulation using MATLAB and R.
The aim of this graduate textbook is to provide a comprehensive advanced course in the theory of statistics covering those topics
in estimation, testing, and large sample theory which a graduate student might typically need to learn as preparation for work on a
Ph.D. An important strength of this book is that it provides a mathematically rigorous and even-handed account of both Classical
and Bayesian inference in order to give readers a broad perspective. For example, the "uniformly most powerful" approach to
testing is contrasted with available decision-theoretic approaches.

Since the 2014 publication of Introduction to Probability, Statistics, and Random Processes, many have requested the
distribution of solutions to the problems in the textbook. This book contains guided solutions to the odd-numbered end-ofchapter problems found in the companion textbook. Student's Solutions Guide for Introduction to Probability, Statistics,
and Random Processes has been published to help students better understand the subject and learn the necessary
techniques to solve the problems. Additional materials such as videos, lectures, and calculators are available at
www.probabilitycourse.com.
During the past decade there has been an explosion in computation and information technology. With it have come vast
amounts of data in a variety of fields such as medicine, biology, finance, and marketing. The challenge of understanding
these data has led to the development of new tools in the field of statistics, and spawned new areas such as data mining,
machine learning, and bioinformatics. Many of these tools have common underpinnings but are often expressed with
different terminology. This book describes the important ideas in these areas in a common conceptual framework. While
the approach is statistical, the emphasis is on concepts rather than mathematics. Many examples are given, with a liberal
use of color graphics. It should be a valuable resource for statisticians and anyone interested in data mining in science or
industry. The book’s coverage is broad, from supervised learning (prediction) to unsupervised learning. The many topics
include neural networks, support vector machines, classification trees and boosting---the first comprehensive treatment of
this topic in any book. This major new edition features many topics not covered in the original, including graphical
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models, random forests, ensemble methods, least angle regression & path algorithms for the lasso, non-negative matrix
factorization, and spectral clustering. There is also a chapter on methods for “wide” data (p bigger than n), including
multiple testing and false discovery rates. Trevor Hastie, Robert Tibshirani, and Jerome Friedman are professors of
statistics at Stanford University. They are prominent researchers in this area: Hastie and Tibshirani developed
generalized additive models and wrote a popular book of that title. Hastie co-developed much of the statistical modeling
software and environment in R/S-PLUS and invented principal curves and surfaces. Tibshirani proposed the lasso and is
co-author of the very successful An Introduction to the Bootstrap. Friedman is the co-inventor of many data-mining tools
including CART, MARS, projection pursuit and gradient boosting.
This text is intended primarily for readers interested in mathematical probability as applied to mathematics, statistics,
operations research, engineering, and computer science. It is also appropriate for mathematically oriented readers in the
physical and social sciences. Prerequisite material consists of basic set theory and a firm foundation in elementary
calculus, including infinite series, partial differentiation, and multiple integration. Some exposure to rudimentary linear
algebra (e.g., matrices and determinants) is also desirable. This text includes pedagogical techniques not often found in
books at this level, in order to make the learning process smooth, efficient, and enjoyable. Fundamentals of Probability:
Probability Basics. Mathematical Probability. Combinatorial Probability. Conditional Probability and
Independence.Discrete Random Variables: Discrete Random Variables and Their Distributions. Jointly Discrete Random
Variables. Expected Value of Discrete Random Variables.Continuous Random Variables: Continuous Random Variables
and Their Distributions. Jointly Continuous Random Variables. Expected Value of Continuous Random Variables.Limit
Theorems and Advanced Topics: Generating Functions and Limit Theorems. Additional Topics. For all readers interested
in probability.
This manual contains completely worked-out solutions for all the odd-numbered exercises in the text.
Unlike traditional introductory math/stat textbooks, Probability and Statistics: The Science of Uncertainty brings a modern
flavor based on incorporating the computer to the course and an integrated approach to inference. From the start the
book integrates simulations into its theoretical coverage, and emphasizes the use of computer-powered computation
throughout.* Math and science majors with just one year of calculus can use this text and experience a refreshing blend
of applications and theory that goes beyond merely mastering the technicalities. They'll get a thorough grounding in
probability theory, and go beyond that to the theory of statistical inference and its applications. An integrated approach to
inference is presented that includes the frequency approach as well as Bayesian methodology. Bayesian inference is
developed as a logical extension of likelihood methods. A separate chapter is devoted to the important topic of model
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checking and this is applied in the context of the standard applied statistical techniques. Examples of data analyses using
real-world data are presented throughout the text. A final chapter introduces a number of the most important stochastic
process models using elementary methods. *Note: An appendix in the book contains Minitab code for more involved
computations. The code can be used by students as templates for their own calculations. If a software package like
Minitab is used with the course then no programming is required by the students.
These lecture notes provide a mathematical introduction to multi-agent dynamical systems, including their analysis via
algebraic graph theory and their application to engineering design problems. The focus is on fundamental dynamical
phenomena over interconnected network systems, including consensus and disagreement in averaging systems, stable
equilibria in compartmental flow networks, and synchronization in coupled oscillators and networked control systems. The
theoretical results are complemented by numerous examples arising from the analysis of physical and natural systems
and from the design of network estimation, control, and optimization systems.
Go beyond the answers--see what it takes to get there and improve your grade! This manual provides worked-out, stepby-step solutions to selected problems in the text. This gives you the information you need to truly understand how these
problems are solved. Important Notice: Media content referenced within the product description or the product text may
not be available in the ebook version.
PROBABILITY AND STATISTICS FOR ENGINEERS AND SCIENTISTS, Fourth Edition, continues the student-oriented approach that has
made previous editions successful. As a teacher and researcher at a premier engineering school, author Tony Hayter is in touch with
engineers daily--and understands their vocabulary. The result of this familiarity with the professional community is a clear and readable
writing style that students understand and appreciate, as well as high-interest, relevant examples and data sets that keep students' attention.
A flexible approach to the use of computer tools, including tips for using various software packages, allows instructors to choose the program
that best suits their needs. At the same time, substantial computer output (using MINITAB and other programs) gives students the necessary
practice in interpreting output. Extensive use of examples and data sets illustrates the importance of statistical data collection and analysis for
students in the fields of aerospace, biochemical, civil, electrical, environmental, industrial, mechanical, and textile engineering, as well as for
students in physics, chemistry, computing, biology, management, and mathematics. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
This user-friendly introduction to the mathematics of probability and statistics (for readers with a background in calculus) uses numerous
applications--drawn from biology, education, economics, engineering, environmental studies, exercise science, health science,
manufacturing, opinion polls, psychology, sociology, and sports--to help explain and motivate the concepts. A review of selected
mathematical techniques is included, and an accompanying CD-ROM contains many of the figures (many animated), and the data included in
the examples and exercises (stored in both Minitab compatible format and ASCII). Empirical and Probability Distributions. Probability.
Discrete Distributions. Continuous Distributions. Multivariable Distributions. Sampling Distribution Theory. Importance of Understanding
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Variability. Estimation. Tests of Statistical Hypotheses. Theory of Statistical Inference. Quality Improvement Through Statistical Methods. For
anyone interested in the Mathematics of Probability and Statistics.
This book covers the main tools used in statistical simulation from a programmer’s point of view, explaining the R implementation of each
simulation technique and providing the output for better understanding and comparison.
Developed from celebrated Harvard statistics lectures, Introduction to Probability provides essential language and tools for understanding
statistics, randomness, and uncertainty. The book explores a wide variety of applications and examples, ranging from coincidences and
paradoxes to Google PageRank and Markov chain Monte Carlo (MCMC). Additional application areas explored include genetics, medicine,
computer science, and information theory. The authors present the material in an accessible style and motivate concepts using real-world
examples. Throughout, they use stories to uncover connections between the fundamental distributions in statistics and conditioning to reduce
complicated problems to manageable pieces. The book includes many intuitive explanations, diagrams, and practice problems. Each chapter
ends with a section showing how to perform relevant simulations and calculations in R, a free statistical software environment. The second
edition adds many new examples, exercises, and explanations, to deepen understanding of the ideas, clarify subtle concepts, and respond to
feedback from many students and readers. New supplementary online resources have been developed, including animations and interactive
visualizations, and the book has been updated to dovetail with these resources. Supplementary material is available on Joseph Blitzstein’s
website www. stat110.net. The supplements include: Solutions to selected exercises Additional practice problems Handouts including review
material and sample exams Animations and interactive visualizations created in connection with the edX online version of Stat 110. Links to
lecture videos available on ITunes U and YouTube There is also a complete instructor's solutions manual available to instructors who require
the book for a course.
This is the eBook of the printed book and may not include any media, website access codes, or print supplements that may come packaged
with the bound book. This is the standard textbook for courses on probability and statistics, not substantially updated. While helping students
to develop their problem-solving skills, the author motivates students with practical applications from various areas of ECE that demonstrate
the relevance of probability theory to engineering practice. Included are chapter overviews, summaries, checklists of important terms,
annotated references, and a wide selection of fully worked-out real-world examples. In this edition, the Computer Methods sections have
been updated and substantially enhanced and new problems have been added.
Taken literally, the title "All of Statistics" is an exaggeration. But in spirit, the title is apt, as the book does cover a much broader range of
topics than a typical introductory book on mathematical statistics. This book is for people who want to learn probability and statistics quickly. It
is suitable for graduate or advanced undergraduate students in computer science, mathematics, statistics, and related disciplines. The book
includes modern topics like non-parametric curve estimation, bootstrapping, and classification, topics that are usually relegated to follow-up
courses. The reader is presumed to know calculus and a little linear algebra. No previous knowledge of probability and statistics is required.
Statistics, data mining, and machine learning are all concerned with collecting and analysing data.
Now in its third edition, this classic book is widely considered the leading text on Bayesian methods, lauded for its accessible, practical
approach to analyzing data and solving research problems. Bayesian Data Analysis, Third Edition continues to take an applied approach to
analysis using up-to-date Bayesian methods. The authors—all leaders in the statistics community—introduce basic concepts from a dataanalytic perspective before presenting advanced methods. Throughout the text, numerous worked examples drawn from real applications and
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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.

This Bayesian modeling book provides a self-contained 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 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.
Volume I presents fundamental, classical statistical concepts at the doctorate level without using measure theory. It gives careful
proofs of major results and explains how the theory sheds light on the properties of practical methods. Volume II covers a number
of topics that are important in current measure theory and practice. It emphasizes nonparametric methods which can really only be
implemented with modern computing power on large and complex data sets. In addition, the set includes a large number of
problems with more difficult ones appearing with hints and partial solutions for the instructor.
The third edition of this established reference is the product of the combined efforts of many professionals – obstetricians, pediatric
cardiologists, sonographers, molecular biologists, and medical physicists – and is a comprehensive guide intended for anyone
interested in scanning the fetal cardiac system.
First released in the Spring of 1999, How People Learn has been expanded to show how the theories and insights from the
original book can translate into actions and practice, now making a real connection between classroom activities and learning
behavior. This edition includes far-reaching suggestions for research that could increase the impact that classroom teaching has
on actual learning. Like the original edition, this book offers exciting new research about the mind and the brain that provides
answers to a number of compelling questions. When do infants begin to learn? How do experts learn and how is this different from
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non-experts? What can teachers and schools do-with curricula, classroom settings, and teaching methods--to help children learn
most effectively? New evidence from many branches of science has significantly added to our understanding of what it means to
know, from the neural processes that occur during learning to the influence of culture on what people see and absorb. How People
Learn examines these findings and their implications for what we teach, how we teach it, and how we assess what our children
learn. The book uses exemplary teaching to illustrate how approaches based on what we now know result in in-depth learning.
This new knowledge calls into question concepts and practices firmly entrenched in our current education system. Topics include:
How learning actually changes the physical structure of the brain. How existing knowledge affects what people notice and how
they learn. What the thought processes of experts tell us about how to teach. The amazing learning potential of infants. The
relationship of classroom learning and everyday settings of community and workplace. Learning needs and opportunities for
teachers. A realistic look at the role of technology in education.
This Bayesian modeling book is intended for practitioners and applied statisticians looking for a self-contained entry to
computational Bayesian statistics. Focusing on standard statistical models and backed up by discussed real datasets available
from the book website, it provides an operational methodology for conducting Bayesian inference, rather than focusing on its
theoretical justifications. Special attention is paid to the derivation of prior distributions in each case and specific reference
solutions are given for each of the models. Similarly, computational details are worked out to lead the reader towards an effective
programming of the methods given in the book.
NOTE: This edition features the same content as the traditional text in a convenient, three-hole-punched, loose-leaf version. Books
a la Carte also offer a great value-this format costs significantly less than a new textbook. Before purchasing, check with your
instructor or review your course syllabus to ensure that you select the correct ISBN. Several versions of Pearson's MyLab &
Mastering products exist for each title, including customized versions for individual schools, and registrations are not transferable.
In addition, you may need a CourseID, provided by your instructor, to register for and use Pearson's MyLab & Mastering products.
For junior/senior undergraduates taking probability and statistics as applied to engineering, science, or computer science. This
classic text provides a rigorous introduction to basic probability theory and statistical inference, with a unique balance between
theory and methodology. Interesting, relevant applications use real data from actual studies, showing how the concepts and
methods can be used to solve problems in the field. This revision focuses on improved clarity and deeper understanding. This
latest edition is also available in as an enhanced Pearson eText. This exciting new version features an embedded version of
StatCrunch, allowing students to analyze data sets while reading the book. Also available with MyStatLab MyStatLab(tm) is an
online homework, tutorial, and assessment program designed to work with this text to engage students and improve results. Within
its structured environment, students practice what they learn, test their understanding, and pursue a personalized study plan that
helps them absorb course material and understand difficult concepts. Note: You are purchasing a standalone product; MyLab(tm)
& Mastering(tm) does not come packaged with this content. Students, if interested in purchasing this title with MyLab & Mastering,
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ask your instructor for the correct package ISBN and Course ID. Instructors, contact your Pearson representative for more
information.
We have sold 4300 copies worldwide of the first edition (1999). This new edition contains five completely new chapters covering
new developments.

A detailed and up-to-date introduction to machine learning, presented through the unifying lens of probabilistic modeling
and Bayesian decision theory. This book offers a detailed and up-to-date introduction to machine learning (including deep
learning) through the unifying lens of probabilistic modeling and Bayesian decision theory. The book covers mathematical
background (including linear algebra and optimization), basic supervised learning (including linear and logistic regression
and deep neural networks), as well as more advanced topics (including transfer learning and unsupervised learning). Endof-chapter exercises allow students to apply what they have learned, and an appendix covers notation. Probabilistic
Machine Learning grew out of the author’s 2012 book, Machine Learning: A Probabilistic Perspective. More than just a
simple update, this is a completely new book that reflects the dramatic developments in the field since 2012, most
notably deep learning. In addition, the new book is accompanied by online Python code, using libraries such as scikitlearn, JAX, PyTorch, and Tensorflow, which can be used to reproduce nearly all the figures; this code can be run inside a
web browser using cloud-based notebooks, and provides a practical complement to the theoretical topics discussed in
the book. This introductory text will be followed by a sequel that covers more advanced topics, taking the same
probabilistic approach.
A comprehensive introduction to machine learning that uses probabilistic models and inference as a unifying approach.
Today's Web-enabled deluge of electronic data calls for automated methods of data analysis. Machine learning provides
these, developing methods that can automatically detect patterns in data and then use the uncovered patterns to predict
future data. This textbook offers a comprehensive and self-contained introduction to the field of machine learning, based
on a unified, probabilistic approach. The coverage combines breadth and depth, offering necessary background material
on such topics as probability, optimization, and linear algebra as well as discussion of recent developments in the field,
including conditional random fields, L1 regularization, and deep learning. The book is written in an informal, accessible
style, complete with pseudo-code for the most important algorithms. All topics are copiously illustrated with color images
and worked examples drawn from such application domains as biology, text processing, computer vision, and robotics.
Rather than providing a cookbook of different heuristic methods, the book stresses a principled model-based approach,
often using the language of graphical models to specify models in a concise and intuitive way. Almost all the models
described have been implemented in a MATLAB software package—PMTK (probabilistic modeling toolkit)—that is freely
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available online. The book is suitable for upper-level undergraduates with an introductory-level college math background
and beginning graduate students.
Developed from celebrated Harvard statistics lectures, Introduction to Probability provides essential language and tools
for understanding statistics, randomness, and uncertainty. The book explores a wide variety of applications and
examples, ranging from coincidences and paradoxes to Google PageRank and Markov chain Monte Carlo (MCMC).
Additional
Praise for How Learning Works "How Learning Works is the perfect title for this excellent book. Drawing upon new
research in psychology, education, and cognitive science, the authors have demystified a complex topic into clear
explanations of seven powerful learning principles. Full of great ideas and practical suggestions, all based on solid
research evidence, this book is essential reading for instructors at all levels who wish to improve their students' learning."
—Barbara Gross Davis, assistant vice chancellor for educational development, University of California, Berkeley, and
author, Tools for Teaching "This book is a must-read for every instructor, new or experienced. Although I have been
teaching for almost thirty years, as I read this book I found myself resonating with many of its ideas, and I discovered new
ways of thinking about teaching." —Eugenia T. Paulus, professor of chemistry, North Hennepin Community College, and
2008 U.S. Community Colleges Professor of the Year from The Carnegie Foundation for the Advancement of Teaching
and the Council for Advancement and Support of Education "Thank you Carnegie Mellon for making accessible what has
previously been inaccessible to those of us who are not learning scientists. Your focus on the essence of learning
combined with concrete examples of the daily challenges of teaching and clear tactical strategies for faculty to consider is
a welcome work. I will recommend this book to all my colleagues." —Catherine M. Casserly, senior partner, The Carnegie
Foundation for the Advancement of Teaching "As you read about each of the seven basic learning principles in this book,
you will find advice that is grounded in learning theory, based on research evidence, relevant to college teaching, and
easy to understand. The authors have extensive knowledge and experience in applying the science of learning to college
teaching, and they graciously share it with you in this organized and readable book." —From the Foreword by Richard E.
Mayer, professor of psychology, University of California, Santa Barbara; coauthor, e-Learning and the Science of
Instruction; and author, Multimedia Learning
The revision of this well-respected text presents a balanced approach of the classical and Bayesian methods and now
includes a chapter on simulation (including Markov chain Monte Carlo and the Bootstrap), coverage of residual analysis
in linear models, and many examples using real data. Probability & Statistics, Fourth Edition, was written for a one- or
two-semester probability and statistics course. This course is offered primarily at four-year institutions and taken mostly
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by sophomore and junior level students majoring in mathematics or statistics. Calculus is a prerequisite, and a familiarity
with the concepts and elementary properties of vectors and matrices is a plus.
This guide provides summaries and explanations of essential concepts in a format that helps students test their
knowledge of the material. It also provides complete solutions to selected exercises in the text.
This is an introduction to Bayesian statistics and decision theory, including advanced topics such as Monte Carlo
methods. This new edition contains several revised chapters and a new chapter on model choice.
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