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The Elements of Statistical Learning-Trevor Hastie 2013-11-11 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 models, random forests, ensemble
methods, least angle regression & path algorithms for the lasso, nonnegative 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.

The Elements of Statistical Learning-Trevor Hastie 2009-08-26 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. 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
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.

The Elements of Statistical Learning-Trevor Hastie 2001 This book
describes the important ideas 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.

An Introduction to Statistical Learning-Gareth James 2013-06-24 An
Introduction to Statistical Learning provides an accessible overview of the
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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, 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.

The Elements of Statistical Learning-Trevor Hastie 2009

The Nature of Statistical Learning Theory-Vladimir N. Vapnik
2013-04-17 The aim of this book is to discuss the fundamental ideas which
lie behind the statistical theory of learning and generalization. It considers
learning from the general point of view 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
general setting of learning problems and the general model of minimizing
the risk functional from empirical data - a comprehensive analysis of the
empirical risk minimization principle and shows how this allows for the
construction of necessary and sufficient conditions for consistency - nonasymptotic bounds for the risk achieved using the empirical risk
minimization principle - principles for controlling the generalization ability
of learning machines using small sample sizes - introducing a new type of
universal learning machine that controls the generalization ability.

Generalizability Theory-Robert L. Brennan 2013-11-11 Generalizability
theory offers an extensive conceptual framework and a powerful set of
statistical procedures for characterizing and quantifying the fallibility of
measurements. Robert Brennan, the author, has written the most
comprehensive and up-to-date treatment of generalizability theory. The
book provides a synthesis of those parts of the statistical literature that are
directly applicable to generalizability theory. The principal intended
audience is measurement practitioners and graduate students in the
behavioral and social sciences, although a few examples and references are
provided from other fields. Readers will benefit from some familiarity with
classical test theory and analysis of variance, but the treatment of most
topics does not presume specific background.

Statistical Learning with Sparsity-Trevor Hastie 2020-12-18 Discover
New Methods for Dealing with High-Dimensional Data A sparse statistical
model has only a small number of nonzero parameters or weights;
therefore, it is much easier to estimate and interpret than a dense model.
Statistical Learning with Sparsity: The Lasso and Generalizations presents
methods that exploit sparsity to help recover the underlying signal in a set
of data. Top experts in this rapidly evolving field, the authors describe the
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lasso for linear regression and a simple coordinate descent algorithm for its
computation. They discuss the application of ℓ1 penalties to generalized
linear models and support vector machines, cover generalized penalties
such as the elastic net and group lasso, and review numerical methods for
optimization. They also present statistical inference methods for fitted
(lasso) models, including the bootstrap, Bayesian methods, and recently
developed approaches. In addition, the book examines matrix
decomposition, sparse multivariate analysis, graphical models, and
compressed sensing. It concludes with a survey of theoretical results for the
lasso. In this age of big data, the number of features measured on a person
or object can be large and might be larger than the number of observations.
This book shows how the sparsity assumption allows us to tackle these
problems and extract useful and reproducible patterns from big datasets.
Data analysts, computer scientists, and theorists will appreciate this
thorough and up-to-date treatment of sparse statistical modeling.

-

Statistical Learning from a Regression Perspective-Richard A. Berk
2020-06-29 This textbook considers statistical learning applications when
interest centers on the conditional distribution of a response variable, given
a set of predictors, and in the absence of a credible model that can be
specified before the data analysis begins. Consistent with modern data
analytics, it emphasizes that a proper statistical learning data analysis
depends in an integrated fashion on sound data collection, intelligent data
management, appropriate statistical procedures, and an accessible
interpretation of results. The unifying theme is that supervised learning
properly can be seen as a form of regression analysis. Key concepts and
procedures are illustrated with a large number of real applications and their
associated code in R, with an eye toward practical implications. The
growing integration of computer science and statistics is well represented
including the occasional, but salient, tensions that result. Throughout, there
are links to the big picture. The third edition considers significant advances
in recent years, among which are: the development of overarching,
conceptual frameworks for statistical learning; the impact of “big data” on
statistical learning; the nature and consequences of post-model selection
statistical inference; deep learning in various forms; the special challenges
to statistical inference posed by statistical learning; the fundamental
connections between data collection and data analysis; interdisciplinary
ethical and political issues surrounding the application of algorithmic
methods in a wide variety of fields, each linked to concerns about
transparency, fairness, and accuracy. This edition features new sections on
accuracy, transparency, and fairness, as well as a new chapter on deep
learning. Precursors to deep learning get an expanded treatment. The
connections between fitting and forecasting are considered in greater
depth. Discussion of the estimation targets for algorithmic methods is
revised and expanded throughout to reflect the latest research. Resampling
procedures are emphasized. The material is written for upper
undergraduate and graduate students in the social, psychological and life
sciences and for researchers who want to apply statistical learning
procedures to scientific and policy problems.

Statistical Learning for Biomedical Data-James D. Malley 2011-02-24
This book is for anyone who has biomedical data and needs to identify
variables that predict an outcome, for two-group outcomes such as
tumor/not-tumor, survival/death, or response from treatment. Statistical
learning machines are ideally suited to these types of prediction problems,
especially if the variables being studied may not meet the assumptions of
traditional techniques. Learning machines come from the world of
probability and computer science but are not yet widely used in biomedical
research. This introduction brings learning machine techniques to the
biomedical world in an accessible way, explaining the underlying principles
in nontechnical language and using extensive examples and figures. The
authors connect these new methods to familiar techniques by showing how
to use the learning machine models to generate smaller, more easily
interpretable traditional models. Coverage includes single decision trees,
multiple-tree techniques such as Random ForestsTM, neural nets, support
vector machines, nearest neighbors and boosting.

Computer Age Statistical Inference-Bradley Efron 2016-07-20 Take an
exhilarating journey through the modern revolution in statistics with two of
the ringleaders.

The Elements of Statistical Learning-R. Tibshirani 2001 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
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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.

Elements of Statistical Computing-R. A. Thisted 1988-03-01 Statistics
and computing share many close relationships. Computing now permeates
every aspect of statistics, from pure description to the development of
statistical theory. At the same time, the computational methods used in
statistical work span much of computer science. Elements of Statistical
Computing covers the broad usage of computing in statistics. It provides a
comprehensive account of the most important computational statistics.
Included are discussions of numerical analysis, numerical integration, and
smoothing. The author give special attention to floating point standards and
numerical analysis; iterative methods for both linear and nonlinear
equation, such as Gauss-Seidel method and successive over-relaxation; and
computational methods for missing data, such as the EM algorithm. Also
covered are new areas of interest, such as the Kalman filter, projectionpursuit methods, density estimation, and other computer-intensive
techniques.

Machine Learning-Kevin P. Murphy 2012-08-24 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 available online. The book is
suitable for upper-level undergraduates with an introductory-level college
math background and beginning graduate students.

Neural Networks and Statistical Learning-Ke-Lin Du 2019-09-12 This
book provides a broad yet detailed introduction to neural networks and
machine learning in a statistical framework. A single, comprehensive
resource for study and further research, it explores the major popular
neural network models and statistical learning approaches with examples
and exercises and allows readers to gain a practical working understanding
of the content. This updated new edition presents recently published results
and includes six new chapters that correspond to the recent advances in
computational learning theory, sparse coding, deep learning, big data and
cloud computing. Each chapter features state-of-the-art descriptions and
significant research findings. The topics covered include: • multilayer
perceptron; • the Hopfield network; • associative memory models;•
clustering models and algorithms; • t he radial basis function network; •
recurrent neural networks; • nonnegative matrix factorization; •
independent component analysis; •probabilistic and Bayesian networks; and
• fuzzy sets and logic. Focusing on the prominent accomplishments and
their practical aspects, this book provides academic and technical staff, as
well as graduate students and researchers with a solid foundation and
comprehensive reference on the fields of neural networks, pattern
recognition, signal processing, and machine learning.

The Ethical Algorithm-Michael Kearns 2019 Over the course of a
generation, algorithms have gone from mathematical abstractions to
powerful mediators of daily life. Algorithms have made our lives more
efficient, more entertaining, and, sometimes, better informed. At the same
time, complex algorithms are increasingly violating the basic rights of
individual citizens. Allegedly anonymized datasets routinely leak our most
sensitive personal information; statistical models for everything from
mortgages to college admissions reflect racial and gender bias. Meanwhile,
users manipulate algorithms to "game" search engines, spam filters, online
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reviewing services, and navigation apps. Understanding and improving the
science behind the algorithms that run our lives is rapidly becoming one of
the most pressing issues of this century. Traditional fixes, such as laws,
regulations and watchdog groups, have proven woefully inadequate.
Reporting from the cutting edge of scientific research, The Ethical
Algorithm offers a new approach: a set of principled solutions based on the
emerging and exciting science of socially aware algorithm design. Michael
Kearns and Aaron Roth explain how we can better embed human principles
into machine code - without halting the advance of data-driven scientific
exploration. Weaving together innovative research with stories of citizens,
scientists, and activists on the front lines, The Ethical Algorithm offers a
compelling vision for a future, one in which we can better protect humans
from the unintended impacts of algorithms while continuing to inspire
wondrous advances in technology.

The Elements of Statistical Learning-Trevor Hastie 2016

Elements of Statistical Inference-David V. Huntsberger 1961

Applied Predictive Modeling-Max Kuhn 2013-05-17 Applied Predictive
Modeling covers the overall predictive modeling process, beginning with the
crucial steps of data preprocessing, data splitting and foundations of model
tuning. The text then provides intuitive explanations of numerous common
and modern regression and classification techniques, always with an
emphasis on illustrating and solving real data problems. The text illustrates
all parts of the modeling process through many hands-on, real-life examples,
and every chapter contains extensive R code for each step of the process.
This multi-purpose text can be used as an introduction to predictive models
and the overall modeling process, a practitioner’s reference handbook, or as
a text for advanced undergraduate or graduate level predictive modeling
courses. To that end, each chapter contains problem sets to help solidify the
covered concepts and uses data available in the book’s R package. This text
is intended for a broad audience as both an introduction to predictive
models as well as a guide to applying them. Non-mathematical readers will
appreciate the intuitive explanations of the techniques while an emphasis on
problem-solving with real data across a wide variety of applications will aid
practitioners who wish to extend their expertise. Readers should have
knowledge of basic statistical ideas, such as correlation and linear
regression analysis. While the text is biased against complex equations, a
mathematical background is needed for advanced topics.

Statistical Learning and Pattern Analysis for Image and Video
Processing-Nanning Zheng 2009-07-25 Why are We Writing This Book?
Visual data (graphical, image, video, and visualized data) affect every aspect
of modern society. The cheap collection, storage, and transmission of vast
amounts of visual data have revolutionized the practice of science,
technology, and business. Innovations from various disciplines have been
developed and applied to the task of designing intelligent machines that can
automatically detect and exploit useful regularities (patterns) in visual data.
One such approach to machine intelligence is statistical learning and
pattern analysis for visual data. Over the past two decades, rapid advances
have been made throughout the ?eld of visual pattern analysis. Some
fundamental problems, including perceptual gro- ing,imagesegmentation,
stereomatching, objectdetectionandrecognition,and- tion analysis and visual
tracking, have become hot research topics and test beds in multiple areas of
specialization, including mathematics, neuron-biometry, and c- nition. A
great diversity of models and algorithms stemming from these disciplines
has been proposed. To address the issues of ill-posed problems and
uncertainties in visual pattern modeling and computing, researchers have
developed rich toolkits based on pattern analysis theory, harmonic analysis
and partial differential eq- tions, geometry and group theory, graph
matching, and graph grammars. Among these technologies involved in
intelligent visual information processing, statistical learning and pattern
analysis is undoubtedly the most popular and imp- tant approach, and it is
also one of the most rapidly developing ?elds, with many achievements in
recent years. Above all, it provides a unifying theoretical fra- work for
intelligent visual information processing applications.

Machine Learning with R-Brett Lantz 2019-04-15 Solve real-world data
problems with R and machine learning Key Features Third edition of the
bestselling, widely acclaimed R machine learning book, updated and
improved for R 3.6 and beyond Harness the power of R to build flexible,
effective, and transparent machine learning models Learn quickly with a
clear, hands-on guide by experienced machine learning teacher and
practitioner, Brett Lantz Book Description Machine learning, at its core, is
concerned with transforming data into actionable knowledge. R offers a
powerful set of machine learning methods to quickly and easily gain insight
the-elements-of-statistical-learning-data-mining-inference-and-prediction-second-edition-springer-series-in-statistics

from your data. Machine Learning with R, Third Edition provides a handson, readable guide to applying machine learning to real-world problems.
Whether you are an experienced R user or new to the language, Brett Lantz
teaches you everything you need to uncover key insights, make new
predictions, and visualize your findings. This new 3rd edition updates the
classic R data science book to R 3.6 with newer and better libraries, advice
on ethical and bias issues in machine learning, and an introduction to deep
learning. Find powerful new insights in your data; discover machine
learning with R. What you will learn Discover the origins of machine
learning and how exactly a computer learns by example Prepare your data
for machine learning work with the R programming language Classify
important outcomes using nearest neighbor and Bayesian methods Predict
future events using decision trees, rules, and support vector machines
Forecast numeric data and estimate financial values using regression
methods Model complex processes with artificial neural networks — the
basis of deep learning Avoid bias in machine learning models Evaluate your
models and improve their performance Connect R to SQL databases and
emerging big data technologies such as Spark, H2O, and TensorFlow Who
this book is for Data scientists, students, and other practitioners who want a
clear, accessible guide to machine learning with R.

The Science of Bradley Efron-Carl N. Morris 2008-04-03 Nature didn’t
design human beings to be statisticians, and in fact our minds are more
naturally attuned to spotting the saber-toothed tiger than seeing the jungle
he springs from. Yet scienti?c discovery in practice is often more jungle
than tiger. Those of us who devote our scienti?c lives to the deep and
satisfying subject of statistical inference usually do so in the face of a
certain under-appreciation from the public, and also (though less so these
days) from the wider scienti?c world. With this in mind, it feels very nice to
be over-appreciated for a while, even at the expense of weathering a 70th
birthday. (Are we certain that some terrible chronological error hasn’t been
made?) Carl Morris and Rob Tibshirani, the two colleagues I’ve worked
most closely with, both ?t my ideal pro?le of the statistician as a
mathematical scientist working seamlessly across wide areas of theory and
application. They seem to have chosen the papers here in the same catholic
spirit, and then cajoled an all-star cast of statistical savants to comment on
them.

The Elements of Statistical Learning-Keith Glover 2016-12-05 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.

An Introduction to the Bootstrap-Bradley Efron 1994-05-15 Statistics is
a subject of many uses and surprisingly few effective practitioners. The
traditional road to statistical knowledge is blocked, for most, by a
formidable wall of mathematics. The approach in An Introduction to the
Bootstrap avoids that wall. It arms scientists and engineers, as well as
statisticians, with the computational techniques they need to analyze and
understand complicated data sets.

Foundations of Linear and Generalized Linear Models-Alan Agresti
2015-02-23 A valuable overview of the most important ideas and results in
statistical modeling Written by a highly-experienced author, Foundations of
Linear and Generalized Linear Models is a clear and comprehensive guide
to the key concepts and results of linearstatistical models. The book
presents a broad, in-depth overview of the most commonly usedstatistical
models by discussing the theory underlying the models, R software
applications,and examples with crafted models to elucidate key ideas and
promote practical modelbuilding. The book begins by illustrating the
fundamentals of linear models, such as how the model-fitting projects the
data onto a model vector subspace and how orthogonal decompositions of
the data yield information about the effects of explanatory variables.
Subsequently, the book covers the most popular generalized linear models,
which include binomial and multinomial logistic regression for categorical
data, and Poisson and negative binomial loglinear models for count data.
Focusing on the theoretical underpinnings of these models, Foundations
ofLinear and Generalized Linear Models also features: An introduction to
quasi-likelihood methods that require weaker distributional assumptions,
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such as generalized estimating equation methods An overview of linear
mixed models and generalized linear mixed models with random effects for
clustered correlated data, Bayesian modeling, and extensions to handle
problematic cases such as high dimensional problems Numerous examples
that use R software for all text data analyses More than 400 exercises for
readers to practice and extend the theory, methods, and data analysis A
supplementary website with datasets for the examples and exercises An
invaluable textbook for upper-undergraduate and graduate-level students in
statistics and biostatistics courses, Foundations of Linear and Generalized
Linear Models is also an excellent reference for practicing statisticians and
biostatisticians, as well as anyone who is interested in learning about the
most important statistical models for analyzing data.

Deep Learning-Ian Goodfellow 2016-11-10 An introduction to a broad
range of topics in deep learning, covering mathematical and conceptual
background, deep learning techniques used in industry, and research
perspectives. “Written by three experts in the field, Deep Learning is the
only comprehensive book on the subject.” —Elon Musk, cochair of OpenAI;
cofounder and CEO of Tesla and SpaceX Deep learning is a form of machine
learning that enables computers to learn from experience and understand
the world in terms of a hierarchy of concepts. Because the computer
gathers knowledge from experience, there is no need for a human computer
operator to formally specify all the knowledge that the computer needs. The
hierarchy of concepts allows the computer to learn complicated concepts by
building them out of simpler ones; a graph of these hierarchies would be
many layers deep. This book introduces a broad range of topics in deep
learning. The text offers mathematical and conceptual background, covering
relevant concepts in linear algebra, probability theory and information
theory, numerical computation, and machine learning. It describes deep
learning techniques used by practitioners in industry, including deep
feedforward networks, regularization, optimization algorithms,
convolutional networks, sequence modeling, and practical methodology; and
it surveys such applications as natural language processing, speech
recognition, computer vision, online recommendation systems,
bioinformatics, and videogames. Finally, the book offers research
perspectives, covering such theoretical topics as linear factor models,
autoencoders, representation learning, structured probabilistic models,
Monte Carlo methods, the partition function, approximate inference, and
deep generative models. Deep Learning can be used by undergraduate or
graduate students planning careers in either industry or research, and by
software engineers who want to begin using deep learning in their products
or platforms. A website offers supplementary material for both readers and
instructors.

Generalized Additive Models-T.J. Hastie 1990-06-01 This book describes
an array of power tools for data analysis that are based on nonparametric
regression and smoothing techniques. These methods relax the linear
assumption of many standard models and allow analysts to uncover
structure in the data that might otherwise have been missed. While
McCullagh and Nelder's Generalized Linear Models shows how to extend
the usual linear methodology to cover analysis of a range of data types,
Generalized Additive Models enhances this methodology even further by
incorporating the flexibility of nonparametric regression. Clear prose,
exercises in each chapter, and case studies enhance this popular text.

Fundamentals of Machine Learning for Predictive Data Analytics,
Second Edition-John D. Kelleher 2020 "A comprehensive introduction to
the most important machine learning approaches used in predictive data
analytics, covering both theoretical concepts and practical applications"--

The Death and Resurrection of a Coherent Literature CurriculumSandra Stotsky 2012-06-16 Unless experienced and well-read English
teachers can develop coherent and increasingly demanding literature
curricula in their schools, average high school students will remain at about
the fifth or sixth grade reading level--where they now are to judge from
several independent sources. This book seeks to challenge education policy
makers, test developers, and educators who discourage the assignment of
appropriately difficult works to high school students and make construction
of a coherent literature curriculum impossible.

A Computational Approach to Statistical Learning-Taylor Arnold
2019-01-23 A Computational Approach to Statistical Learning gives a novel
introduction to predictive modeling by focusing on the algorithmic and
numeric motivations behind popular statistical methods. The text contains
annotated code to over 80 original reference functions. These functions
provide minimal working implementations of common statistical learning
algorithms. Every chapter concludes with a fully worked out application that
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illustrates predictive modeling tasks using a real-world dataset. The text
begins with a detailed analysis of linear models and ordinary least squares.
Subsequent chapters explore extensions such as ridge regression,
generalized linear models, and additive models. The second half focuses on
the use of general-purpose algorithms for convex optimization and their
application to tasks in statistical learning. Models covered include the
elastic net, dense neural networks, convolutional neural networks (CNNs),
and spectral clustering. A unifying theme throughout the text is the use of
optimization theory in the description of predictive models, with a particular
focus on the singular value decomposition (SVD). Through this theme, the
computational approach motivates and clarifies the relationships between
various predictive models. Taylor Arnold is an assistant professor of
statistics at the University of Richmond. His work at the intersection of
computer vision, natural language processing, and digital humanities has
been supported by multiple grants from the National Endowment for the
Humanities (NEH) and the American Council of Learned Societies (ACLS).
His first book, Humanities Data in R, was published in 2015. Michael Kane
is an assistant professor of biostatistics at Yale University. He is the
recipient of grants from the National Institutes of Health (NIH), DARPA, and
the Bill and Melinda Gates Foundation. His R package bigmemory won the
Chamber's prize for statistical software in 2010. Bryan Lewis is an applied
mathematician and author of many popular R packages, including irlba,
doRedis, and threejs.

Elements of Statistical Disclosure Control-Leon Willenborg 2012-12-06
Statistical disclosure control is the discipline that deals with producing
statistical data that are safe enough to be released to external researchers.
This book concentrates on the methodology of the area. It deals with both
microdata (individual data) and tabular (aggregated) data. The book
attempts to develop the theory from what can be called the paradigm of
statistical confidentiality: to modify unsafe data in such a way that safe
(enough) data emerge, with minimum information loss. This book discusses
what safe data, are, how information loss can be measured, and how to
modify the data in a (near) optimal way. Once it has been decided how to
measure safety and information loss, the production of safe data from
unsafe data is often a matter of solving an optimization problem. Several
such problems are discussed in the book, and most of them turn out to be
hard problems that can be solved only approximately. The authors present
new results that have not been published before. The book is not a
description of an area that is closed, but, on the contrary, one that still has
many spots awaiting to be more fully explored. Some of these are indicated
in the book. The book will be useful for official, social and medical
statisticians and others who are involved in releasing personal or business
data for statistical use. Operations researchers may be interested in the
optimization problems involved, particularly for the challenges they present.
Leon Willenborg has worked at the Department of Statistical Methods at
Statistics Netherlands since 1983, first as a researcher and since 1989 as a
senior researcher. Since 1989 his main field of research and consultancy
has been statistical disclosure control. From 1996-1998 he was the project
coordinator of the EU co-funded SDC project.

Effective Computation in Physics-Anthony Scopatz 2015-06-25 More
physicists today are taking on the role of software developer as part of their
research, but software development isn’t always easy or obvious, even for
physicists. This practical book teaches essential software development skills
to help you automate and accomplish nearly any aspect of research in a
physics-based field. Written by two PhDs in nuclear engineering, this book
includes practical examples drawn from a working knowledge of physics
concepts. You’ll learn how to use the Python programming language to
perform everything from collecting and analyzing data to building software
and publishing your results. In four parts, this book includes: Getting
Started: Jump into Python, the command line, data containers, functions,
flow control and logic, and classes and objects Getting It Done: Learn about
regular expressions, analysis and visualization, NumPy, storing data in files
and HDF5, important data structures in physics, computing in parallel, and
deploying software Getting It Right: Build pipelines and software, learn to
use local and remote version control, and debug and test your code Getting
It Out There: Document your code, process and publish your findings, and
collaborate efficiently; dive into software licenses, ownership, and copyright
procedures

Pattern Recognition and Machine Learning-Christopher M. Bishop
2016-08-23 This is the first textbook on pattern recognition to present the
Bayesian viewpoint. The book presents approximate inference algorithms
that permit fast approximate answers in situations where exact answers are
not feasible. It uses graphical models to describe probability distributions
when no other books apply graphical models to machine learning. No
previous knowledge of pattern recognition or machine learning concepts is
assumed. Familiarity with multivariate calculus and basic linear algebra is
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required, and some experience in the use of probabilities would be helpful
though not essential as the book includes a self-contained introduction to
basic probability theory.

Information Theory and Statistical Learning-Frank Emmert-Streib 2009
This interdisciplinary text offers theoretical and practical results of
information theoretic methods used in statistical learning. It presents a
comprehensive overview of the many different methods that have been
developed in numerous contexts.

Additive Logistic Regression-Jerome H. Friedman 1998

Modeling and Analysis of Communicating Systems-Jan Friso Groote
2014-08-29 Rigorous theory and real-world applications for modeling and
analysis of the behavior of complex communicating computer systems
Complex communicating computer systems—computers connected by data
networks and in constant communication with their environments—do not
always behave as expected. This book introduces behavioral modeling, a
rigorous approach to behavioral specification and verification of concurrent
and distributed systems. It is among the very few techniques capable of
modeling systems interaction at a level of abstraction sufficient for the
interaction to be understood and analyzed. Offering both a mathematically
grounded theory and real-world applications, the book is suitable for
classroom use and as a reference for system architects. The book covers the
foundation of behavioral modeling using process algebra, transition
systems, abstract data types, and modal logics. Exercises and examples
augment the theoretical discussion. The book introduces a modeling
language, mCRL2, that enables concise descriptions of even the most
intricate distributed algorithms and protocols. Using behavioral axioms and
such proof methods as confluence, cones, and foci, readers will learn how to
prove such algorithms equal to their specifications. Specifications in mCRL2
can be simulated, visualized, or verified against their requirements. An
extensive mCRL2 toolset for mechanically verifying the requirements is
freely available online; this toolset has been successfully used to design and
analyze industrial software that ranges from healthcare applications to
particle accelerators at CERN. Appendixes offer material on equations and
notation as well as exercise solutions.

the-elements-of-statistical-learning-data-mining-inference-and-prediction-second-edition-springer-series-in-statistics

Elements of Statistics-Fergus Daly 1995 Elements of Statistics provides
an introduction to statistics and probability for students across a wide range
of disciplines. The emphasis on problem solving through analysis of data is
enhanced by extensive use of real data sets throughout, drawn from a wide
range of subject areas to highlight the diversity of statistics. Written to
support self-study, this book provides an excellent foundation in statistics.

A Probabilistic Theory of Pattern Recognition-Luc Devroye 2013-11-27
A self-contained and coherent account of probabilistic techniques, covering:
distance measures, kernel rules, nearest neighbour rules, VapnikChervonenkis theory, parametric classification, and feature extraction. Each
chapter concludes with problems and exercises to further the readers
understanding. Both research workers and graduate students will benefit
from this wide-ranging and up-to-date account of a fast- moving field.

Elements of Causal Inference-Jonas Peters 2017-11-22 The
mathematization of causality is a relatively recent development, and has
become increasingly important in data science and machine learning. This
book offers a self-contained and concise introduction to causal models and
how to learn them from data. After explaining the need for causal models
and discussing some of the principles underlying causal inference, the book
teaches readers how to use causal models: how to compute intervention
distributions, how to infer causal models from observational and
interventional data, and how causal ideas could be exploited for classical
machine learning problems. All of these topics are discussed first in terms
of two variables and then in the more general multivariate case. The
bivariate case turns out to be a particularly hard problem for causal
learning because there are no conditional independences as used by
classical methods for solving multivariate cases. The authors consider
analyzing statistical asymmetries between cause and effect to be highly
instructive, and they report on their decade of intensive research into this
problem. The book is accessible to readers with a background in machine
learning or statistics, and can be used in graduate courses or as a reference
for researchers. The text includes code snippets that can be copied and
pasted, exercises, and an appendix with a summary of the most important
technical concepts.
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