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The twenty-first century has seen a breathtaking expansion of statistical methodology, both in scope and in influence. 'Big data', 'data
science', and 'machine learning' have become familiar terms in the news, as statistical methods are brought to bear upon the enormous data
sets of modern science and commerce. How did we get here? And where are we going? This book takes us on an exhilarating journey
through the revolution in data analysis following the introduction of electronic computation in the 1950s. Beginning with classical inferential
theories - Bayesian, frequentist, Fisherian - individual chapters take up a series of influential topics: survival analysis, logistic regression,
empirical Bayes, the jackknife and bootstrap, random forests, neural networks, Markov chain Monte Carlo, inference after model selection,
and dozens more. The distinctly modern approach integrates methodology and algorithms with statistical inference. The book ends with
speculation on the future direction of statistics and data science.
This integrated introduction to fundamentals, computation, and software is your key to understanding and using advanced Bayesian methods.
Written specifically for graduate students and practitioners beginning social science research, Statistical Modeling and Inference for Social
Science covers the essential statistical tools, models and theories that make up the social scientist's toolkit. Assuming no prior knowledge of
statistics, this textbook introduces students to probability theory, statistical inference and statistical modeling, and emphasizes the connection
between statistical procedures and social science theory. Sean Gailmard develops core statistical theory as a set of tools to model and
assess relationships between variables - the primary aim of social scientists - and demonstrates the ways in which social scientists express
and test substantive theoretical arguments in various models. Chapter exercises guide students in applying concepts to data, extending their
grasp of core theoretical concepts. Students gain the ability to create, read and critique statistical applications in their fields of interest.
Probability and Statistics for Data Science: Math + R + Data covers "math stat"—distributions, expected value, estimation etc.—but takes the
phrase "Data Science" in the title quite seriously: * Real datasets are used extensively. * All data analysis is supported by R coding. *
Includes many Data Science applications, such as PCA, mixture distributions, random graph models, Hidden Markov models, linear and
logistic regression, and neural networks. * Leads the student to think critically about the "how" and "why" of statistics, and to "see the big
picture." * Not "theorem/proof"-oriented, but concepts and models are stated in a mathematically precise manner. Prerequisites are calculus,
some matrix algebra, and some experience in programming. Norman Matloff is a professor of computer science at the University of
California, Davis, and was formerly a statistics professor there. He is on the editorial boards of the Journal of Statistical Software and The R
Journal. His book Statistical Regression and Classification: From Linear Models to Machine Learning was the recipient of the Ziegel Award
for the best book reviewed in Technometrics in 2017. He is a recipient of his university's Distinguished Teaching Award.
Based on a starter course for beginning graduate students, Core Statistics provides concise coverage of the fundamentals of inference for
parametric statistical models, including both theory and practical numerical computation. The book considers both frequentist maximum
likelihood and Bayesian stochastic simulation while focusing on general methods applicable to a wide range of models and emphasizing the
common questions addressed by the two approaches. This compact package serves as a lively introduction to the theory and tools that a
beginning graduate student needs in order to make the transition to serious statistical analysis: inference; modeling; computation, including
some numerics; and the R language. Aimed also at any quantitative scientist who uses statistical methods, this book will deepen readers'
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understanding of why and when methods work and explain how to develop suitable methods for non-standard situations, such as in ecology,
big data and genomics.
This introduction to some of the principal models in the theory of disordered systems leads the reader through the basics, to the very edge of
contemporary research, with the minimum of technical fuss. Topics covered include random walk, percolation, self-avoiding walk, interacting
particle systems, uniform spanning tree, random graphs, as well as the Ising, Potts, and random-cluster models for ferromagnetism, and the
Lorentz model for motion in a random medium. Schramm–Löwner evolutions (SLE) arise in various contexts. The choice of topics is strongly
motivated by modern applications and focuses on areas that merit further research. Special features include a simple account of Smirnov's
proof of Cardy's formula for critical percolation, and a fairly full account of the theory of influence and sharp-thresholds. Accessible to a wide
audience of mathematicians and physicists, this book can be used as a graduate course text. Each chapter ends with a range of exercises.
"This textbook is a well-rounded, rigorous, and informative work presenting the mathematics behind modern machine learning techniques. It
hits all the right notes: the choice of topics is up-to-date and perfect for a course on data science for mathematics students at the advanced
undergraduate or early graduate level. This book fills a sorely-needed gap in the existing literature by not sacrificing depth for breadth,
presenting proofs of major theorems and subsequent derivations, as well as providing a copious amount of Python code. I only wish a book
like this had been around when I first began my journey!" -Nicholas Hoell, University of Toronto "This is a well-written book that provides a
deeper dive into data-scientific methods than many introductory texts. The writing is clear, and the text logically builds up regularization,
classification, and decision trees. Compared to its probable competitors, it carves out a unique niche. -Adam Loy, Carleton College The
purpose of Data Science and Machine Learning: Mathematical and Statistical Methods is to provide an accessible, yet comprehensive
textbook intended for students interested in gaining a better understanding of the mathematics and statistics that underpin the rich variety of
ideas and machine learning algorithms in data science. Key Features: Focuses on mathematical understanding. Presentation is selfcontained, accessible, and comprehensive. Extensive list of exercises and worked-out examples. Many concrete algorithms with Python
code. Full color throughout. The Authors: Dirk P. Kroese, PhD, is a Professor of Mathematics and Statistics at The University of Queensland.
He has published over 120 articles and five books in a wide range of areas in mathematics, statistics, data science, machine learning, and
Monte Carlo methods. He is a pioneer of the well-known Cross-Entropy method—an adaptive Monte Carlo technique, which is being used
around the world to help solve difficult estimation and optimization problems in science, engineering, and finance. Zdravko Botev, PhD, is an
Australian Mathematical Science Institute Lecturer in Data Science and Machine Learning with an appointment at the University of New
South Wales in Sydney, Australia. He is the recipient of the 2018 Christopher Heyde Medal of the Australian Academy of Science for
distinguished research in the Mathematical Sciences. Thomas Taimre, PhD, is a Senior Lecturer of Mathematics and Statistics at The
University of Queensland. His research interests range from applied probability and Monte Carlo methods to applied physics and the
remarkably universal self-mixing effect in lasers. He has published over 100 articles, holds a patent, and is the coauthor of Handbook of
Monte Carlo Methods (Wiley). Radislav Vaisman, PhD, is a Lecturer of Mathematics and Statistics at The University of Queensland. His
research interests lie at the intersection of applied probability, machine learning, and computer science. He has published over 20 articles
and two books.
Publisher description: This book is a reference for librarians, mathematicians, and statisticians involved in college and research level
mathematics and statistics in the 21st century. Part I is a historical survey of the past 15 years tracking this huge transition in scholarly
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communications in mathematics. Part II of the book is the bibliography of resources recommended to support the disciplines of mathematics
and statistics. These resources are grouped by material type. Publication dates range from the 1800's onwards. Hundreds of electronic
resources-some online, both dynamic and static, some in fixed media, are listed among the paper resources. A majority of listed electronic
resources are free.
We live in a new age for statistical inference, where modern scientific technology such as microarrays and fMRI machines routinely produce
thousands and sometimes millions of parallel data sets, each with its own estimation or testing problem. Doing thousands of problems at
once is more than repeated application of classical methods. Taking an empirical Bayes approach, Bradley Efron, inventor of the bootstrap,
shows how information accrues across problems in a way that combines Bayesian and frequentist ideas. Estimation, testing and prediction
blend in this framework, producing opportunities for new methodologies of increased power. New difficulties also arise, easily leading to
flawed inferences. This book takes a careful look at both the promise and pitfalls of large-scale statistical inference, with particular attention to
false discovery rates, the most successful of the new statistical techniques. Emphasis is on the inferential ideas underlying technical
developments, illustrated using a large number of real examples.
The field of mathematical psychology began in the 1950s and includes both psychological theorizing, in which mathematics plays a key role,
and applied mathematics, motivated by substantive problems in psychology. Central to its success was the publication of the first 'Handbook
of Mathematical Psychology' in the 1960s. The psychological sciences have since expanded to include new areas of research, and significant
advances have been made in both traditional psychological domains and in the applications of the computational sciences to psychology.
Upholding the rigor of the first title in this field to be published, the New Handbook of Mathematical Psychology reflects the current state of the
field by exploring the mathematical and computational foundations of new developments over the last half-century. This first volume focuses
on select mathematical ideas, theories, and modeling approaches to form a foundational treatment of mathematical psychology.
Statistics for Finance develops students’ professional skills in statistics with applications in finance. Developed from the authors’ courses at
the Technical University of Denmark and Lund University, the text bridges the gap between classical, rigorous treatments of financial
mathematics that rarely connect concepts to data and books on econometrics and time series analysis that do not cover specific problems
related to option valuation. The book discusses applications of financial derivatives pertaining to risk assessment and elimination. The
authors cover various statistical and mathematical techniques, including linear and nonlinear time series analysis, stochastic calculus models,
stochastic differential equations, It?’s formula, the Black–Scholes model, the generalized method-of-moments, and the Kalman filter. They
explain how these tools are used to price financial derivatives, identify interest rate models, value bonds, estimate parameters, and much
more. This textbook will help students understand and manage empirical research in financial engineering. It includes examples of how the
statistical tools can be used to improve value-at-risk calculations and other issues. In addition, end-of-chapter exercises develop students’
financial reasoning skills.
Intended as the text for a sequence of advanced courses, this book covers major topics in theoretical statistics in a concise and rigorous
fashion. The discussion assumes a background in advanced calculus, linear algebra, probability, and some analysis and topology. Measure
theory is used, but the notation and basic results needed are presented in an initial chapter on probability, so prior knowledge of these topics
is not essential. The presentation is designed to expose students to as many of the central ideas and topics in the discipline as possible,
balancing various approaches to inference as well as exact, numerical, and large sample methods. Moving beyond more standard material,
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the book includes chapters introducing bootstrap methods, nonparametric regression, equivariant estimation, empirical Bayes, and sequential
design and analysis. The book has a rich collection of exercises. Several of them illustrate how the theory developed in the book may be
used in various applications. Solutions to many of the exercises are included in an appendix.
Stochastic differential equations are differential equations whose solutions are stochastic processes. They exhibit appealing mathematical
properties that are useful in modeling uncertainties and noisy phenomena in many disciplines. This book is motivated by applications of
stochastic differential equations in target tracking and medical technology and, in particular, their use in methodologies such as filtering,
smoothing, parameter estimation, and machine learning. It builds an intuitive hands-on understanding of what stochastic differential equations
are all about, but also covers the essentials of It calculus, the central theorems in the field, and such approximation schemes as stochastic
Runge-Kutta. Greater emphasis is given to solution methods than to analysis of theoretical properties of the equations. The book's practical
approach assumes only prior understanding of ordinary differential equations. The numerous worked examples and end-of-chapter exercises
include application-driven derivations and computational assignments. MATLAB/Octave source code is available for download, promoting
hands-on work with the methods.
An antidote to technique-orientated approaches, this text avoids the recipe-book style, giving the reader a clear understanding of how core
statistical ideas of experimental design, modelling, and data analysis are integral to the scientific method. No prior knowledge of statistics is
required and a range of scientific disciplines are covered.
Mathematical Statistics: Basic Ideas and Selected Topics, Volume I, Second Edition presents fundamental, classical statistical concepts at
the doctorate level. It covers estimation, prediction, testing, confidence sets, Bayesian analysis, and the general approach of decision theory.
This edition gives careful proofs of major results and explains ho
A modern introduction to the Poisson process, with general point processes and random measures, and applications to stochastic geometry.

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.
High-dimensional probability offers insight into the behavior of random vectors, random matrices, random subspaces, and objects
used to quantify uncertainty in high dimensions. Drawing on ideas from probability, analysis, and geometry, it lends itself to
applications in mathematics, statistics, theoretical computer science, signal processing, optimization, and more. It is the first to
integrate theory, key tools, and modern applications of high-dimensional probability. Concentration inequalities form the core, and
it covers both classical results such as Hoeffding's and Chernoff's inequalities and modern developments such as the matrix
Bernstein's inequality. It then introduces the powerful methods based on stochastic processes, including such tools as Slepian's,
Sudakov's, and Dudley's inequalities, as well as generic chaining and bounds based on VC dimension. A broad range of
illustrations is embedded throughout, including classical and modern results for covariance estimation, clustering, networks,
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semidefinite programming, coding, dimension reduction, matrix completion, machine learning, compressed sensing, and sparse
regression.
This is the first text in a generation to re-examine the purpose of the mathematical statistics course. The book's approach
interweaves traditional topics with data analysis and reflects the use of the computer with close ties to the practice of statistics.
The author stresses analysis of data, examines real problems with real data, and motivates the theory. The book's descriptive
statistics, graphical displays, and realistic applications stand in strong contrast to traditional texts that are set in abstract settings.
Important Notice: Media content referenced within the product description or the product text may not be available in the ebook
version.
This book covers a highly relevant and timely topic that is of wide interest, especially in finance, engineering and computational
biology. The introductory material on simulation and stochastic differential equation is very accessible and will prove popular with
many readers. While there are several recent texts available that cover stochastic differential equations, the concentration here on
inference makes this book stand out. No other direct competitors are known to date. With an emphasis on the practical
implementation of the simulation and estimation methods presented, the text will be useful to practitioners and students with
minimal mathematical background. What’s more, because of the many R programs, the information here is appropriate for many
mathematically well educated practitioners, too.
Longlisted for the National Book Award New York Times Bestseller A former Wall Street quant sounds an alarm on the
mathematical models that pervade modern life -- and threaten to rip apart our social fabric We live in the age of the algorithm.
Increasingly, the decisions that affect our lives--where we go to school, whether we get a car loan, how much we pay for health
insurance--are being made not by humans, but by mathematical models. In theory, this should lead to greater fairness: Everyone
is judged according to the same rules, and bias is eliminated. But as Cathy O'Neil reveals in this urgent and necessary book, the
opposite is true. The models being used today are opaque, unregulated, and uncontestable, even when they're wrong. Most
troubling, they reinforce discrimination: If a poor student can't get a loan because a lending model deems him too risky (by virtue of
his zip code), he's then cut off from the kind of education that could pull him out of poverty, and a vicious spiral ensues. Models are
propping up the lucky and punishing the downtrodden, creating a "toxic cocktail for democracy." Welcome to the dark side of Big
Data. Tracing the arc of a person's life, O'Neil exposes the black box models that shape our future, both as individuals and as a
society. These "weapons of math destruction" score teachers and students, sort r sum s, grant (or deny) loans, evaluate workers,
target voters, set parole, and monitor our health. O'Neil calls on modelers to take more responsibility for their algorithms and on
policy makers to regulate their use. But in the end, it's up to us to become more savvy about the models that govern our lives. This
important book empowers us to ask the tough questions, uncover the truth, and demand change. -- Longlist for National Book
Award (Non-Fiction) -- Goodreads, semi-finalist for the 2016 Goodreads Choice Awards (Science and Technology) -- Kirkus, Best
Books of 2016 -- New York Times, 100 Notable Books of 2016 (Non-Fiction) -- The Guardian, Best Books of 2016 -- WBUR's "On
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Point," Best Books of 2016: Staff Picks -- Boston Globe, Best Books of 2016, Non-Fiction
A systematic introduction to a general nonparametric theory of statistics on manifolds, with emphasis on manifolds of shapes.
The mathematical sciences are part of nearly all aspects of everyday life-the discipline has underpinned such beneficial modern
capabilities as Internet search, medical imaging, computer animation, numerical weather predictions, and all types of digital
communications. The Mathematical Sciences in 2025 examines the current state of the mathematical sciences and explores the
changes needed for the discipline to be in a strong position and able to maximize its contribution to the nation in 2025. It finds the
vitality of the discipline excellent and that it contributes in expanding ways to most areas of science and engineering, as well as to
the nation as a whole, and recommends that training for future generations of mathematical scientists should be re-assessed in
light of the increasingly cross-disciplinary nature of the mathematical sciences. In addition, because of the valuable interplay
between ideas and people from all parts of the mathematical sciences, the report emphasizes that universities and the government
need to continue to invest in the full spectrum of the mathematical sciences in order for the whole enterprise to continue to flourish
long-term.
Computational Analysis and Understanding of Natural Languages: Principles, Methods and Applications, Volume 38, the latest
release in this monograph that provides a cohesive and integrated exposition of these advances and associated applications,
includes new chapters on Linguistics: Core Concepts and Principles, Grammars, Open-Source Libraries, Application Frameworks,
Workflow Systems, Mathematical Essentials, Probability, Inference and Prediction Methods, Random Processes, Bayesian
Methods, Machine Learning, Artificial Neural Networks for Natural Language Processing, Information Retrieval, Language Core
Tasks, Language Understanding Applications, and more. The synergistic confluence of linguistics, statistics, big data, and highperformance computing is the underlying force for the recent and dramatic advances in analyzing and understanding natural
languages, hence making this series all the more important. Provides a thorough treatment of open-source libraries, application
frameworks and workflow systems for natural language analysis and understanding Presents new chapters on Linguistics: Core
Concepts and Principles, Grammars, Open-Source Libraries, Application Frameworks, Workflow Systems, Mathematical
Essentials, Probability, and more
An Introductory Econometrics Text Mathematical Statistics for Applied Econometrics covers the basics of statistical inference in
support of a subsequent course on classical econometrics. The book shows students how mathematical statistics concepts form
the basis of econometric formulations. It also helps them think about statistics as more than a toolbox of techniques. Uses
Computer Systems to Simplify Computation The text explores the unifying themes involved in quantifying sample information to
make inferences. After developing the necessary probability theory, it presents the concepts of estimation, such as convergence,
point estimators, confidence intervals, and hypothesis tests. The text then shifts from a general development of mathematical
statistics to focus on applications particularly popular in economics. It delves into matrix analysis, linear models, and nonlinear
econometric techniques. Students Understand the Reasons for the Results Avoiding a cookbook approach to econometrics, this
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textbook develops students’ theoretical understanding of statistical tools and econometric applications. It provides them with the
foundation for further econometric studies.
A readable, digestible introduction to essential theory and wealth of applications, with a vast set of examples and numerous
exercises.
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.
Traditional texts in mathematical statistics can seem - to some readers-heavily weighted with optimality theory of the various
flavors developed in the 1940s and50s, and not particularly relevant to statistical practice. Mathematical Statistics stands apart
from these treatments. While mathematically rigorous, its focus is on providing a set of useful tools that allow students to
understand the theoretical underpinnings of statistical methodology. The author concentrates on inferential procedures within the
framework of parametric models, but - acknowledging that models are often incorrectly specified - he also views estimation from a
non-parametric perspective. Overall, Mathematical Statistics places greater emphasis on frequentist methodology than on
Bayesian, but claims no particular superiority for that approach. It does emphasize, however, the utility of statistical and
mathematical software packages, and includes several sections addressing computational issues. The result reaches beyond
"nice" mathematics to provide a balanced, practical text that brings life and relevance to a subject so often perceived as irrelevant
and dry.
The fundamental mathematical tools needed to understand machine learning include linear algebra, analytic geometry, matrix
decompositions, vector calculus, optimization, probability and statistics. These topics are traditionally taught in disparate courses,
making it hard for data science or computer science students, or professionals, to efficiently learn the mathematics. This selfcontained textbook bridges the gap between mathematical and machine learning texts, introducing the mathematical concepts with
a minimum of prerequisites. It uses these concepts to derive four central machine learning methods: linear regression, principal
component analysis, Gaussian mixture models and support vector machines. For students and others with a mathematical
background, these derivations provide a starting point to machine learning texts. For those learning the mathematics for the first
time, the methods help build intuition and practical experience with applying mathematical concepts. Every chapter includes
worked examples and exercises to test understanding. Programming tutorials are offered on the book's web site.
This textbook offers a compact introductory course on Malliavin calculus, an active and powerful area of research. It covers recent
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applications, including density formulas, regularity of probability laws, central and non-central limit theorems for Gaussian
functionals, convergence of densities and non-central limit theorems for the local time of Brownian motion. The book also includes
a self-contained presentation of Brownian motion and stochastic calculus, as well as Lvy processes and stochastic calculus for
jump processes. Accessible to non-experts, the book can be used by graduate students and researchers to develop their mastery
of the core techniques necessary for further study.
Presents the core mathematics, statistics, and programming skills needed for modern climate science courses, with online
teaching materials.
Core Statistics is a compact starter course on the theory, models, and computational tools needed to make informed use of
powerful statistical methods.

This new edition is a concise introduction to the basic methods of computational physics. Readers will discover the
benefits of numerical methods for solving complex mathematical problems and for the direct simulation of physical
processes. The book is divided into two main parts: Deterministic methods and stochastic methods in computational
physics. Based on concrete problems, the first part discusses numerical differentiation and integration, as well as the
treatment of ordinary differential equations. This is extended by a brief introduction to the numerics of partial differential
equations. The second part deals with the generation of random numbers, summarizes the basics of stochastics, and
subsequently introduces Monte-Carlo (MC) methods. Specific emphasis is on MARKOV chain MC algorithms. The final
two chapters discuss data analysis and stochastic optimization. All this is again motivated and augmented by applications
from physics. In addition, the book offers a number of appendices to provide the reader with information on topics not
discussed in the main text. Numerous problems with worked-out solutions, chapter introductions and summaries,
together with a clear and application-oriented style support the reader. Ready to use C++ codes are provided online.
This graduate-level textbook is primarily aimed at graduate students of statistics, mathematics, science, and engineering
who have had an undergraduate course in statistics, an upper division course in analysis, and some acquaintance with
measure theoretic probability. It provides a rigorous presentation of the core of mathematical statistics. Part I of this book
constitutes a one-semester course on basic parametric mathematical statistics. Part II deals with the large sample theory
of statistics - parametric and nonparametric, and its contents may be covered in one semester as well. Part III provides
brief accounts of a number of topics of current interest for practitioners and other disciplines whose work involves
statistical methods.
Core StatisticsCambridge University Press
Statistical design is one of the fundamentals of our subject, being at the core of the growth of statistics during the
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previous century. In this book the basic theoretical underpinnings are covered. It describes the principles that drive good
designs and good statistics. Design played a key role in agricultural statistics and set down principles of good practice,
principles that still apply today. Statistical design is all about understanding where the variance comes from, and making
sure that is where the replication is. Indeed, it is probably correct to say that these principles are even more important
today.
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.
A coherent introductory text from a groundbreaking researcher, focusing on clarity and motivation to build intuition and
understanding.
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