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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 is a valuable resource for statisticians and anyone interested in data mining in science or
industry the book s coverage is broad from supervised learning prediction to unsupervised learning the many topics include neural networks support vector machines
classification trees and boosting the first comprehensive treatment of this topic in any book this major new edition features many topics not covered in the original
including graphical models random forests ensemble methods least angle regression path algorithms for the lasso non negative matrix factorization and spectral
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clustering there is also a chapter on methods for wide data p bigger than n including multiple testing and false discovery rates

an introduction to statistical learning provides an accessible overview of the field of statistical learning an essential toolset for making sense of the vast and complex data
sets that have emerged in fields ranging from biology to finance to marketing to astrophysics in the past twenty years this book presents some of the most important
modeling and prediction techniques along with relevant applications topics include linear regression classification resampling methods shrinkage approaches tree based
methods support vector machines clustering deep learning survival analysis multiple testing and more color graphics and real world examples are used to illustrate the
methods presented since the goal of this textbook is to facilitate the use of these statistical learning techniques by practitioners in science industry and other fields each
chapter contains a tutorial on implementing the analyses and methods presented in r an extremely popular open source statistical software platform two of the authors co
wrote the elements of statistical learning hastie tibshirani and friedman 2nd edition 2009 a popular reference book for statistics and machine learning researchers an
introduction to statistical learning covers many of the same topics but at a level accessible to a much broader audience this book is targeted at statisticians and non
statisticians alike who wish to use cutting edge statistical learning techniques to analyze their data the text assumes only a previous course in linear regression and no
knowledge of matrix algebra this second edition features new chapters on deep learning survival analysis and multiple testing as well as expanded treatments of naïve
bayes generalized linear models bayesian additive regression trees and matrix completion r code has been updated throughout to ensure compatibility

an introduction to statistical learning provides an accessible overview of the field of statistical learning an essential toolset for making sense of the vast and complex data
sets that have emerged in fields ranging from biology to finance marketing and astrophysics in the past twenty years this book presents some of the most important
modeling and prediction techniques along with relevant applications topics include linear regression classification resampling methods shrinkage approaches tree based
methods support vector machines clustering deep learning survival analysis multiple testing and more color graphics and real world examples are used to illustrate the
methods presented this book is targeted at statisticians and non statisticians alike who wish to use cutting edge statistical learning techniques to analyze their data four
of the authors co wrote an introduction to statistical learning with applications in r islr which has become a mainstay of undergraduate and graduate classrooms
worldwide as well as an important reference book for data scientists one of the keys to its success was that each chapter contains a tutorial on implementing the
analyses and methods presented in the r scientific computing environment however in recent years python has become a popular language for data science and there
has been increasing demand for a python based alternative to islr hence this book islp covers the same materials as islr but with labs implemented in python these labs
will be useful both for python novices as well as experienced users

the aim of this book is to discuss the fundamental ideas which lie behind the statistical theory of learning and generalization it considers learning as a general problem of
function estimation based on empirical data omitting proofs and technical details the author concentrates on discussing the main results of learning theory and their
connections to fundamental problems in statistics these include the setting of learning problems based on the model of minimizing the risk functional from empirical data
a comprehensive analysis of the empirical risk minimization principle including necessary and sufficient conditions for its consistency non asymptotic bounds for the risk
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achieved using the empirical risk minimization principle principles for controlling the generalization ability of learning machines using small sample sizes based on these
bounds the support vector methods that control the generalization ability when estimating function using small sample size the second edition of the book contains three
new chapters devoted to further development of the learning theory and svm techniques these include the theory of direct method of learning based on solving
multidimensional integral equations for density conditional probability and conditional density estimation a new inductive principle of learning written in a readable and
concise style the book is intended for statisticians mathematicians physicists and computer scientists vladimir n vapnik is technology leader at t labs research and
professor of london university he is one of the founders of

this textbook introduces the fundamental concepts and methods of statistical learning it uses python and provides a unique approach by blending theory data examples
software code and exercises from beginning to end for a profound yet practical introduction to statistical learning the book consists of three parts the first one presents
data in the framework of probability theory exploratory data analysis and unsupervised learning the second part on inferential data analysis covers linear and logistic
regression and regularization the last part studies machine learning with a focus on support vector machines and deep learning each chapter is based on a dataset
which can be downloaded from the book s homepage in addition the book has the following features a careful selection of topics ensures rapid progress an opening
question at the beginning of each chapter leads the reader through the topic expositions are rigorous yet based on elementary mathematics more than two hundred
exercises help digest the material a crisp discussion section at the end of each chapter summarizes the key concepts and highlights practical implications numerous
suggestions for further reading guide the reader in finding additional information this book is for everyone who wants to understand and apply concepts and methods of
statistical learning typical readers are graduate and advanced undergraduate students in data intensive fields such as computer science biology psychology business
and engineering and graduates preparing for their job interviews

information theory and statistical learning presents theoretical and practical results about information theoretic methods used in the context of statistical learning the
book will present a comprehensive overview of the large range of different methods that have been developed in a multitude of contexts each chapter is written by an
expert in the field the book is intended for an interdisciplinary readership working in machine learning applied statistics artificial intelligence biostatistics computational
biology bioinformatics web mining or related disciplines advance praise for information theory and statistical learning a new epoch has arrived for information sciences to
integrate various disciplines such as information theory machine learning statistical inference data mining model selection etc i am enthusiastic about recommending the
present book to researchers and students because it summarizes most of these new emerging subjects and methods which are otherwise scattered in many places shun
ichi amari riken brain science institute professor emeritus at the university of tokyo

during the past decade there has been an explosion in computation and information technology with it has come a vast amount 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
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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

a thought provoking look at statistical learning theory and its role in understanding human learning and inductive reasoning a joint endeavor from leading researchers in
the fields of philosophy and electrical engineering an elementary introduction to statistical learning theory is a comprehensive and accessible primer on the rapidly
evolving fields of statistical pattern recognition and statistical learning theory explaining these areas at a level and in a way that is not often found in other books on the
topic the authors present the basic theory behind contemporary machine learning and uniquely utilize its foundations as a framework for philosophical thinking about
inductive inference promoting the fundamental goal of statistical learning knowing what is achievable and what is not this book demonstrates the value of a systematic
methodology when used along with the needed techniques for evaluating the performance of a learning system first an introduction to machine learning is presented that
includes brief discussions of applications such as image recognition speech recognition medical diagnostics and statistical arbitrage to enhance accessibility two
chapters on relevant aspects of probability theory are provided subsequent chapters feature coverage of topics such as the pattern recognition problem optimal bayes
decision rule the nearest neighbor rule kernel rules neural networks support vector machines and boosting appendices throughout the book explore the relationship
between the discussed material and related topics from mathematics philosophy psychology and statistics drawing insightful connections between problems in these
areas and statistical learning theory all chapters conclude with a summary section a set of practice questions and a reference sections that supplies historical notes and
additional resources for further study an elementary introduction to statistical learning theory is an excellent book for courses on statistical learning theory pattern
recognition and machine learning at the upper undergraduate and graduate levels it also serves as an introductory reference for researchers and practitioners in the
fields of engineering computer science philosophy and cognitive science that would like to further their knowledge of the topic

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 is a valuable resource for statisticians and anyone interested in data mining in science or
industry the book s coverage is broad from supervised learning prediction to unsupervised learning the many topics include neural networks support vector machines
classification trees and boosting the first comprehensive treatment of this topic in any book this major new edition features many topics not covered in the original
including graphical models random forests ensemble methods least angle regression and 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
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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 book presents the statistical learning theory in a detailed and easy to understand way by using practical examples algorithms and source codes it can be used as a
textbook in graduation or undergraduation courses for self learners or as reference with respect to the main theoretical concepts of machine learning fundamental
concepts of linear algebra and optimization applied to machine learning are provided as well as source codes in r making the book as self contained as possible it starts
with an introduction to machine learning concepts and algorithms such as the perceptron multilayer perceptron and the distance weighted nearest neighbors with
examples in order to provide the necessary foundation so the reader is able to understand the bias variance dilemma which is the central point of the statistical learning
theory afterwards we introduce all assumptions and formalize the statistical learning theory allowing the practical study of different classification algorithms then we
proceed with concentration inequalities until arriving to the generalization and the large margin bounds providing the main motivations for the support vector machines
from that we introduce all necessary optimization concepts related to the implementation of support vector machines to provide a next stage of development the book
finishes with a discussion on svm kernels as a way and motivation to study data spaces and improve classification results

master advanced topics in the analysis of large dynamically dependent datasets with this insightful resource statistical learning with big dependent data delivers a
comprehensive presentation of the statistical and machine learning methods useful for analyzing and forecasting large and dynamically dependent data sets the book
presents automatic procedures for modelling and forecasting large sets of time series data beginning with some visualization tools the book discusses procedures and
methods for finding outliers clusters and other types of heterogeneity in big dependent data it then introduces various dimension reduction methods including
regularization and factor models such as regularized lasso in the presence of dynamical dependence and dynamic factor models the book also covers other forecasting
procedures including index models partial least squares boosting and now casting it further presents machine learning methods including neural network deep learning
classification and regression trees and random forests finally procedures for modelling and forecasting spatio temporal dependent data are also presented throughout
the book the advantages and disadvantages of the methods discussed are given the book uses real world examples to demonstrate applications including use of many r
packages finally an r package associated with the book is available to assist readers in reproducing the analyses of examples and to facilitate real applications analysis
of big dependent data includes a wide variety of topics for modeling and understanding big dependent data like new ways to plot large sets of time series an automatic
procedure to build univariate arma models for individual components of a large data set powerful outlier detection procedures for large sets of related time series new
methods for finding the number of clusters of time series and discrimination methods including vector support machines for time series broad coverage of dynamic factor
models including new representations and estimation methods for generalized dynamic factor models discussion on the usefulness of lasso with time series and an
evaluation of several machine learning procedure for forecasting large sets of time series forecasting large sets of time series with exogenous variables including
discussions of index models partial least squares and boosting introduction of modern procedures for modeling and forecasting spatio temporal data perfect for phd
students and researchers in business economics engineering and science statistical learning with big dependent data also belongs to the bookshelves of practitioners in
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these fields who hope to improve their understanding of statistical and machine learning methods for analyzing and forecasting big dependent data

the elements of statistical learning features many topics not covered in the original including graphical models random forests ensemble methods least angle regression
path algorithms for the lasso non negative matrix factorisation and spectral clustering there is also a chapter on methods for wide data p bigger than n including multiple
testing and false discovery rates this book describes the important ideas in a variety of fields such as medicine biology finance and marketing 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 colour graphics it is 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

now in paperback and fortified with exercises this brilliant enjoyable text demystifies data science statistics and machine learning

this textbook considers statistical learning applications when interest centers on the conditional distribution of the response variable given a set of predictors and when it
is important to characterize how the predictors are related to the response as a first approximation this can be seen as an extension of nonparametric regression this fully
revised new edition includes important developments over the past 8 years consistent with modern data analytics it emphasizes that a proper statistical learning data
analysis derives from sound data collection intelligent data management appropriate statistical procedures and an accessible interpretation of results a continued
emphasis on the implications for practice runs through the text among the statistical learning procedures examined are bagging random forests boosting support vector
machines and neural networks response variables may be quantitative or categorical as in the first edition a unifying theme is supervised learning that can be treated as
a form of regression analysis key concepts and procedures are illustrated with real applications especially those with practical implications a principal instance is the
need to explicitly take into account asymmetric costs in the fitting process for example in some situations false positives may be far less costly than false negatives also
provided is helpful craft lore such as not automatically ceding data analysis decisions to a fitting algorithm in many settings subject matter knowledge should trump
formal fitting criteria yet another important message is to appreciate the limitation of one s data and not apply statistical learning procedures that require more than the
data can provide the material is written for upper undergraduate level and graduate students in the social and life sciences and for researchers who want to apply
statistical learning procedures to scientific and policy problems the author uses this book in a course on modern regression for the social behavioral and biological
sciences intuitive explanations and visual representations are prominent all of the analyses included are done in r with code routinely provided

open publication this volume brings together contributors from cognitive psychology theoretical and applied linguistics as well as computer science in order to assess the
progress made in statistical learning research and to determine future directions an important objective is to critically examine the role of statistical learning in language
acquisition while most contributors agree that statistical learning plays a central role in language acquisition they have differing views this book will promote the
development of the field by fostering discussion and collaborations across disciplinary boundaries
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take an exhilarating journey through the modern revolution in statistics with two of the ringleaders
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