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Deterministic Learning Theory for Identification,
Recognition, and Control presents a unified conceptual
framework for knowledge acquisition, representation,
and knowledge utilization in uncertain dynamic
environments. It provides systematic design approaches
for identification, recognition, and control of linear
uncertain systems. Unlike many books currently
available that focus on statistical principles, this book
stresses learning through closed-loop neural control,
effective representation and recognition of temporal
patterns in a deterministic way. A Deterministic View of
Learning in Dynamic Environments The authors begin
with an introduction to the concepts of deterministic
learning theory, followed by a discussion of the
persistent excitation property of RBF networks. They
describe the elements of deterministic learning, and
address dynamical pattern recognition and pattern-based
control processes. The results are applicable to areas
such as detection and isolation of oscillation faults,
ECG/EEG pattern recognition, robot learning and control,
and security analysis and control of power systems. A
New Model of Information Processing This book
elucidates a learning theory which is developed using
concepts and tools from the discipline of systems and
control. Fundamental knowledge about system dynamics
is obtained from dynamical processes, and is then
utilized to achieve rapid recognition of dynamical
patterns and pattern-based closed-loop control via the soPage 1/26
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called internal and dynamical matching of system
dynamics. This actually represents a new model of
information processing, i.e. a model of dynamical parallel
distributed processing (DPDP).
Computational Learning Approaches to Data Analytics in
Biomedical Applications provides a unified framework for
biomedical data analysis using varied machine learning
and statistical techniques. It presents insights on
biomedical data processing, innovative clustering
algorithms and techniques, and connections between
statistical analysis and clustering. The book introduces
and discusses the major problems relating to data
analytics, provides a review of influential and state-of-theart learning algorithms for biomedical applications,
reviews cluster validity indices and how to select the
appropriate index, and includes an overview of statistical
methods that can be applied to increase confidence in
the clustering framework and analysis of the results
obtained. Includes an overview of data analytics in
biomedical applications and current challenges Updates
on the latest research in supervised learning algorithms
and applications, clustering algorithms and cluster
validation indices Provides complete coverage of
computational and statistical analysis tools for
biomedical data analysis Presents hands-on training on
the use of Python libraries, MATLAB® tools, WEKA,
SAP-HANA and R/Bioconductor
Sure to be influential, Watanabe's book lays the
foundations for the use of algebraic geometry in
statistical learning theory. Many models/machines are
singular: mixture models, neural networks, HMMs,
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Bayesian networks, stochastic context-free grammars
are major examples. The theory achieved here
underpins accurate estimation techniques in the
presence of singularities.
The significantly expanded and updated new edition of a
widely used text on reinforcement learning, one of the
most active research areas in artificial intelligence.
Reinforcement learning, one of the most active research
areas in artificial intelligence, is a computational
approach to learning whereby an agent tries to maximize
the total amount of reward it receives while interacting
with a complex, uncertain environment. In Reinforcement
Learning, Richard Sutton and Andrew Barto provide a
clear and simple account of the field's key ideas and
algorithms. This second edition has been significantly
expanded and updated, presenting new topics and
updating coverage of other topics. Like the first edition,
this second edition focuses on core online learning
algorithms, with the more mathematical material set off in
shaded boxes. Part I covers as much of reinforcement
learning as possible without going beyond the tabular
case for which exact solutions can be found. Many
algorithms presented in this part are new to the second
edition, including UCB, Expected Sarsa, and Double
Learning. Part II extends these ideas to function
approximation, with new sections on such topics as
artificial neural networks and the Fourier basis, and
offers expanded treatment of off-policy learning and
policy-gradient methods. Part III has new chapters on
reinforcement learning's relationships to psychology and
neuroscience, as well as an updated case-studies
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chapter including AlphaGo and AlphaGo Zero, Atari
game playing, and IBM Watson's wagering strategy. The
final chapter discusses the future societal impacts of
reinforcement learning.
The new edition of an introductory text that teaches
students the art of computational problem solving,
covering topics ranging from simple algorithms to
information visualization. This book introduces students
with little or no prior programming experience to the art
of computational problem solving using Python and
various Python libraries, including PyLab. It provides
students with skills that will enable them to make
productive use of computational techniques, including
some of the tools and techniques of data science for
using computation to model and interpret data. The book
is based on an MIT course (which became the most
popular course offered through MIT's OpenCourseWare)
and was developed for use not only in a conventional
classroom but in in a massive open online course
(MOOC). This new edition has been updated for Python
3, reorganized to make it easier to use for courses that
cover only a subset of the material, and offers additional
material including five new chapters. Students are
introduced to Python and the basics of programming in
the context of such computational concepts and
techniques as exhaustive enumeration, bisection search,
and efficient approximation algorithms. Although it
covers such traditional topics as computational
complexity and simple algorithms, the book focuses on a
wide range of topics not found in most introductory texts,
including information visualization, simulations to model
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randomness, computational techniques to understand
data, and statistical techniques that inform (and
misinform) as well as two related but relatively advanced
topics: optimization problems and dynamic programming.
This edition offers expanded material on statistics and
machine learning and new chapters on Frequentist and
Bayesian statistics.
A comprehensive and rigorous introduction for graduate
students and researchers, with applications in sequential
decision-making problems.
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 self-contained 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
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This textbook offers a comprehensive introduction to
Machine Learning techniques and algorithms. This Third
Edition covers newer approaches that have become
highly topical, including deep learning, and autoencoding, introductory information about temporal
learning and hidden Markov models, and a much more
detailed treatment of reinforcement learning. The book is
written in an easy-to-understand manner with many
examples and pictures, and with a lot of practical advice
and discussions of simple applications. The main topics
include Bayesian classifiers, nearest-neighbor classifiers,
linear and polynomial classifiers, decision trees, ruleinduction programs, artificial neural networks, support
vector machines, boosting algorithms, unsupervised
learning (including Kohonen networks and autoencoding), deep learning, reinforcement learning,
temporal learning (including long short-term memory),
hidden Markov models, and the genetic algorithm.
Special attention is devoted to performance evaluation,
statistical assessment, and to many practical issues
ranging from feature selection and feature construction
to bias, context, multi-label domains, and the problem of
imbalanced classes.
This introduction to the concepts and techniques of
formal learning theory is based on a number-theoretical
approach to learning and uses the tools of recursive
function theory to understand how learners come to an
accurate view of reality.
This book provides a broad yet detailed introduction to
neural networks and machine learning in a statistical
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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.
A new edition of a graduate-level machine learning
textbook that focuses on the analysis and theory of
algorithms. This book is a general introduction to
machine learning that can serve as a textbook for
graduate students and a reference for researchers. It
covers fundamental modern topics in machine learning
while providing the theoretical basis and conceptual tools
needed for the discussion and justification of algorithms.
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It also describes several key aspects of the application of
these algorithms. The authors aim to present novel
theoretical tools and concepts while giving concise
proofs even for relatively advanced topics. Foundations
of Machine Learning is unique in its focus on the analysis
and theory of algorithms. The first four chapters lay the
theoretical foundation for what follows; subsequent
chapters are mostly self-contained. Topics covered
include the Probably Approximately Correct (PAC)
learning framework; generalization bounds based on
Rademacher complexity and VC-dimension; Support
Vector Machines (SVMs); kernel methods; boosting; online learning; multi-class classification; ranking;
regression; algorithmic stability; dimensionality reduction;
learning automata and languages; and reinforcement
learning. Each chapter ends with a set of exercises.
Appendixes provide additional material including concise
probability review. This second edition offers three new
chapters, on model selection, maximum entropy models,
and conditional entropy models. New material in the
appendixes includes a major section on Fenchel duality,
expanded coverage of concentration inequalities, and an
entirely new entry on information theory. More than half
of the exercises are new to this edition.
An accessible introduction and essential reference for an
approach to machine learning that creates highly
accurate prediction rules by combining many weak and
inaccurate ones. Boosting is an approach to machine
learning based on the idea of creating a highly accurate
predictor by combining many weak and inaccurate “rules
of thumb.” A remarkably rich theory has evolved around
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boosting, with connections to a range of topics, including
statistics, game theory, convex optimization, and
information geometry. Boosting algorithms have also
enjoyed practical success in such fields as biology,
vision, and speech processing. At various times in its
history, boosting has been perceived as mysterious,
controversial, even paradoxical. This book, written by the
inventors of the method, brings together, organizes,
simplifies, and substantially extends two decades of
research on boosting, presenting both theory and
applications in a way that is accessible to readers from
diverse backgrounds while also providing an
authoritative reference for advanced researchers. With
its introductory treatment of all material and its inclusion
of exercises in every chapter, the book is appropriate for
course use as well. The book begins with a general
introduction to machine learning algorithms and their
analysis; then explores the core theory of boosting,
especially its ability to generalize; examines some of the
myriad other theoretical viewpoints that help to explain
and understand boosting; provides practical extensions
of boosting for more complex learning problems; and
finally presents a number of advanced theoretical topics.
Numerous applications and practical illustrations are
offered throughout.
Concepts, hypotheses, learning algorithms - Boolean
formulae and representations - Probabilistic learning Consistent algorithms and learnability - Efficient learning
- The VC dimension - Learning and the VC dimension VC dimension and efficient learning - Linear threshold
networks.
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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 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
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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.
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. This second edition contains three new
chapters devoted to further development of the learning
theory and SVM techniques. Written in a readable and
concise style, the book is intended for statisticians,
mathematicians, physicists, and computer scientists.
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, and more. Color graphics
and real-world examples are used to illustrate the
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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.

Presenting a theory of the theoryless, a computer
scientist provides a model of how effective behavior
can be learned even in a world as complex as our
own, shedding new light on human nature.
This an introduction to the theory of computational
learning.
An Introduction to Computational Learning
TheoryMIT Press
A comprehensive introduction to Support Vector
Machines and related kernel methods. In the 1990s,
a new type of learning algorithm was developed,
based on results from statistical learning theory: the
Support Vector Machine (SVM). This gave rise to a
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new class of theoretically elegant learning machines
that use a central concept of SVMs—-kernels—for a
number of learning tasks. Kernel machines provide a
modular framework that can be adapted to different
tasks and domains by the choice of the kernel
function and the base algorithm. They are replacing
neural networks in a variety of fields, including
engineering, information retrieval, and
bioinformatics. Learning with Kernels provides an
introduction to SVMs and related kernel methods.
Although the book begins with the basics, it also
includes the latest research. It provides all of the
concepts necessary to enable a reader equipped
with some basic mathematical knowledge to enter
the world of machine learning using theoretically wellfounded yet easy-to-use kernel algorithms and to
understand and apply the powerful algorithms that
have been developed over the last few years.
This book provides an introduction to the
mathematical and algorithmic foundations of data
science, including machine learning, highdimensional geometry, and analysis of large
networks. Topics include the counterintuitive nature
of data in high dimensions, important linear algebraic
techniques such as singular value decomposition,
the theory of random walks and Markov chains, the
fundamentals of and important algorithms for
machine learning, algorithms and analysis for
clustering, probabilistic models for large networks,
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representation learning including topic modelling and
non-negative matrix factorization, wavelets and
compressed sensing. Important probabilistic
techniques are developed including the law of large
numbers, tail inequalities, analysis of random
projections, generalization guarantees in machine
learning, and moment methods for analysis of phase
transitions in large random graphs. Additionally,
important structural and complexity measures are
discussed such as matrix norms and VC-dimension.
This book is suitable for both undergraduate and
graduate courses in the design and analysis of
algorithms for data.
An introduction to computational complexity theory,
its connections and interactions with mathematics,
and its central role in the natural and social sciences,
technology, and philosophy Mathematics and
Computation provides a broad, conceptual overview
of computational complexity theory—the
mathematical study of efficient computation. With
important practical applications to computer science
and industry, computational complexity theory has
evolved into a highly interdisciplinary field, with
strong links to most mathematical areas and to a
growing number of scientific endeavors. Avi
Wigderson takes a sweeping survey of complexity
theory, emphasizing the field’s insights and
challenges. He explains the ideas and motivations
leading to key models, notions, and results. In
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particular, he looks at algorithms and complexity,
computations and proofs, randomness and
interaction, quantum and arithmetic computation,
and cryptography and learning, all as parts of a
cohesive whole with numerous cross-influences.
Wigderson illustrates the immense breadth of the
field, its beauty and richness, and its diverse and
growing interactions with other areas of
mathematics. He ends with a comprehensive look at
the theory of computation, its methodology and
aspirations, and the unique and fundamental ways in
which it has shaped and will further shape science,
technology, and society. For further reading, an
extensive bibliography is provided for all topics
covered. Mathematics and Computation is useful for
undergraduate and graduate students in
mathematics, computer science, and related fields,
as well as researchers and teachers in these fields.
Many parts require little background, and serve as
an invitation to newcomers seeking an introduction
to the theory of computation. Comprehensive
coverage of computational complexity theory, and
beyond High-level, intuitive exposition, which brings
conceptual clarity to this central and dynamic
scientific discipline Historical accounts of the
evolution and motivations of central concepts and
models A broad view of the theory of computation's
influence on science, technology, and society
Extensive bibliography
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Machine Learning, a vital and core area of artificial
intelligence (AI), is propelling the AI field ever further
and making it one of the most compelling areas of
computer science research. This textbook offers a
comprehensive and unbiased introduction to almost
all aspects of machine learning, from the
fundamentals to advanced topics. It consists of 16
chapters divided into three parts: Part 1 (Chapters
1-3) introduces the fundamentals of machine
learning, including terminology, basic principles,
evaluation, and linear models; Part 2 (Chapters
4-10) presents classic and commonly used machine
learning methods, such as decision trees, neural
networks, support vector machines, Bayesian
classifiers, ensemble methods, clustering, dimension
reduction and metric learning; Part 3 (Chapters
11-16) introduces some advanced topics, covering
feature selection and sparse learning, computational
learning theory, semi-supervised learning,
probabilistic graphical models, rule learning, and
reinforcement learning. Each chapter includes
exercises and further reading, so that readers can
explore areas of interest. The book can be used as
an undergraduate or postgraduate textbook for
computer science, computer engineering, electrical
engineering, data science, and related majors. It is
also a useful reference resource for researchers and
practitioners of machine learning.
This book is dedicated to intelligent systems of broadPage 16/26
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spectrum application, such as personal and social
biosafety or use of intelligent sensory micronanosystems such as "e-nose", "e-tongue" and "eeye". In addition to that, effective acquiring
information, knowledge management and improved
knowledge transfer in any media, as well as
modeling its information content using meta-and
hyper heuristics and semantic reasoning all benefit
from the systems covered in this book. Intelligent
systems can also be applied in education and
generating the intelligent distributed eLearning
architecture, as well as in a large number of
technical fields, such as industrial design,
manufacturing and utilization, e.g., in precision
agriculture, cartography, electric power distribution
systems, intelligent building management systems,
drilling operations etc. Furthermore, decision making
using fuzzy logic models, computational recognition
of comprehension uncertainty and the joint synthesis
of goals and means of intelligent behavior
biosystems, as well as diagnostic and human
support in the healthcare environment have also
been made easier.
Emphasizing issues of computational efficiency, Michael
Kearns and Umesh Vazirani introduce a number of central
topics in computational learning theory for researchers and
students in artificial intelligence, neural networks, theoretical
computer science, and statistics. Emphasizing issues of
computational efficiency, Michael Kearns and Umesh Vazirani
introduce a number of central topics in computational learning
Page 17/26

Bookmark File PDF Introduction To
Computational Learning Theory
theory for researchers and students in artificial intelligence,
neural networks, theoretical computer science, and statistics.
Computational learning theory is a new and rapidly expanding
area of research that examines formal models of induction
with the goals of discovering the common methods underlying
efficient learning algorithms and identifying the computational
impediments to learning. Each topic in the book has been
chosen to elucidate a general principle, which is explored in a
precise formal setting. Intuition has been emphasized in the
presentation to make the material accessible to the
nontheoretician while still providing precise arguments for the
specialist. This balance is the result of new proofs of
established theorems, and new presentations of the standard
proofs. The topics covered include the motivation, definitions,
and fundamental results, both positive and negative, for the
widely studied L. G. Valiant model of Probably Approximately
Correct Learning; Occam's Razor, which formalizes a
relationship between learning and data compression; the
Vapnik-Chervonenkis dimension; the equivalence of weak
and strong learning; efficient learning in the presence of noise
by the method of statistical queries; relationships between
learning and cryptography, and the resulting computational
limitations on efficient learning; reducibility between learning
problems; and algorithms for learning finite automata from
active experimentation.
This volume presents the proceedings of the Second
European Conference on Computational Learning Theory
(EuroCOLT '95), held in Barcelona, Spain in March 1995. The
book contains full versions of the 28 papers accepted for
presentation at the conference as well as three invited
papers. All relevant topics in fundamental studies of
computational aspects of artificial and natural learning
systems and machine learning are covered; in particular
artificial and biological neural networks, genetic and
Page 18/26

Bookmark File PDF Introduction To
Computational Learning Theory
evolutionary algorithms, robotics, pattern recognition,
inductive logic programming, decision theory, Bayesian/MDL
estimation, statistical physics, and cryptography are
addressed.
Table of contents
"Intended as an upper-level undergraduate or introductory
graduate text in computer science theory," this book lucidly
covers the key concepts and theorems of the theory of
computation. The presentation is remarkably clear; for
example, the "proof idea," which offers the reader an intuitive
feel for how the proof was constructed, accompanies many of
the theorems and a proof. Introduction to the Theory of
Computation covers the usual topics for this type of text plus
it features a solid section on complexity theory--including an
entire chapter on space complexity. The final chapter
introduces more advanced topics, such as the discussion of
complexity classes associated with probabilistic algorithms.
This book constitutes the refereed proceedings of the 18th
Annual Conference on Learning Theory, COLT 2005, held in
Bertinoro, Italy in June 2005. The 45 revised full papers
together with three articles on open problems presented were
carefully reviewed and selected from a total of 120
submissions. The papers are organized in topical sections on:
learning to rank, boosting, unlabeled data, multiclass
classification, online learning, support vector machines,
kernels and embeddings, inductive inference, unsupervised
learning, generalization bounds, query learning, attribute
efficiency, compression schemes, economics and game
theory, separation results for learning models, and survey and
prospects on open problems.
The goal of machine learning is to program computers to use
example data or past experience to solve a given problem.
Many successful applications of machine learning exist
already, including systems that analyze past sales data to
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predict customer behavior, optimize robot behavior so that a
task can be completed using minimum resources, and extract
knowledge from bioinformatics data. Introduction to Machine
Learning is a comprehensive textbook on the subject,
covering a broad array of topics not usually included in
introductory machine learning texts. Subjects include
supervised learning; Bayesian decision theory; parametric,
semi-parametric, and nonparametric methods; multivariate
analysis; hidden Markov models; reinforcement learning;
kernel machines; graphical models; Bayesian estimation; and
statistical testing.Machine learning is rapidly becoming a skill
that computer science students must master before
graduation. The third edition of Introduction to Machine
Learning reflects this shift, with added support for beginners,
including selected solutions for exercises and additional
example data sets (with code available online). Other
substantial changes include discussions of outlier detection;
ranking algorithms for perceptrons and support vector
machines; matrix decomposition and spectral methods;
distance estimation; new kernel algorithms; deep learning in
multilayered perceptrons; and the nonparametric approach to
Bayesian methods. All learning algorithms are explained so
that students can easily move from the equations in the book
to a computer program. The book can be used by both
advanced undergraduates and graduate students. It will also
be of interest to professionals who are concerned with the
application of machine learning methods.
This comprehensive encyclopedia, in A-Z format, provides
easy access to relevant information for those seeking entry
into any aspect within the broad field of Machine Learning.
Most of the entries in this preeminent work include useful
literature references.
An introduction to a broad range of topics in deep learning,
covering mathematical and conceptual background, deep
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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.
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In nonparametric and high-dimensional statistical
models, the classical Gauss–Fisher–Le Cam theory of
the optimality of maximum likelihood estimators and
Bayesian posterior inference does not apply, and new
foundations and ideas have been developed in the past
several decades. This book gives a coherent account of
the statistical theory in infinite-dimensional parameter
spaces. The mathematical foundations include selfcontained 'mini-courses' on the theory of Gaussian and
empirical processes, approximation and wavelet theory,
and the basic theory of function spaces. The theory of
statistical inference in such models - hypothesis testing,
estimation and confidence sets - is presented within the
minimax paradigm of decision theory. This includes the
basic theory of convolution kernel and projection
estimation, but also Bayesian nonparametrics and
nonparametric maximum likelihood estimation. In a final
chapter the theory of adaptive inference in
nonparametric models is developed, including Lepski's
method, wavelet thresholding, and adaptive inference for
self-similar functions. Winner of the 2017 PROSE Award
for Mathematics.
Good data mining practice for business intelligence (the
art of turning raw software into meaningful information) is
demonstrated by the many new techniques and
developments in the conversion of fresh scientific
discovery into widely accessible software solutions.
Written as an introduction to the main issues associated
with the basics of machine learning and the algorithms
used in data mining, this text is suitable foradvanced
undergraduates, postgraduates and tutors in a wide area
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of computer science and technology, as well as
researchers looking to adapt various algorithms for
particular data mining tasks. A valuable addition to
libraries and bookshelves of the many companies who
are using the principles of data mining to effectively
deliver solid business and industry solutions.
Comprehensive introduction to the neural network
models currently under intensive study for computational
applications. It also provides coverage of neural network
applications in a variety of problems of both theoretical
and practical interest.
Extensive treatment of the most up-to-date topics
Provides the theory and concepts behind popular and
emerging methods Range of topics drawn from
Statistics, Computer Science, and Electrical Engineering
Now you can clearly present even the most complex
computational theory topics to your students with
Sipser's distinct, market-leading INTRODUCTION TO
THE THEORY OF COMPUTATION, 3E. The number
one choice for today's computational theory course, this
highly anticipated revision retains the unmatched clarity
and thorough coverage that make it a leading text for
upper-level undergraduate and introductory graduate
students. This edition continues author Michael Sipser's
well-known, approachable style with timely revisions,
additional exercises, and more memorable examples in
key areas. A new first-of-its-kind theoretical treatment of
deterministic context-free languages is ideal for a better
understanding of parsing and LR(k) grammars. This
edition's refined presentation ensures a trusted accuracy
and clarity that make the challenging study of
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computational theory accessible and intuitive to students
while maintaining the subject's rigor and formalism.
Readers gain a solid understanding of the fundamental
mathematical properties of computer hardware, software,
and applications with a blend of practical and
philosophical coverage and mathematical treatments,
including advanced theorems and proofs.
INTRODUCTION TO THE THEORY OF
COMPUTATION, 3E's comprehensive coverage makes
this an ideal ongoing reference tool for those studying
theoretical computing. Important Notice: Media content
referenced within the product description or the product
text may not be available in the ebook version.
Introduces machine learning and its algorithmic
paradigms, explaining the principles behind automated
learning approaches and the considerations underlying
their usage.
Semi-supervised learning is a learning paradigm
concerned with the study of how computers and natural
systems such as humans learn in the presence of both
labeled and unlabeled data. Traditionally, learning has
been studied either in the unsupervised paradigm (e.g.,
clustering, outlier detection) where all the data are
unlabeled, or in the supervised paradigm (e.g.,
classification, regression) where all the data are labeled.
The goal of semi-supervised learning is to understand
how combining labeled and unlabeled data may change
the learning behavior, and design algorithms that take
advantage of such a combination. Semi-supervised
learning is of great interest in machine learning and data
mining because it can use readily available unlabeled
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data to improve supervised learning tasks when the
labeled data are scarce or expensive. Semi-supervised
learning also shows potential as a quantitative tool to
understand human category learning, where most of the
input is self-evidently unlabeled. In this introductory
book, we present some popular semi-supervised
learning models, including self-training, mixture models,
co-training and multiview learning, graph-based
methods, and semi-supervised support vector machines.
For each model, we discuss its basic mathematical
formulation. The success of semi-supervised learning
depends critically on some underlying assumptions. We
emphasize the assumptions made by each model and
give counterexamples when appropriate to demonstrate
the limitations of the different models. In addition, we
discuss semi-supervised learning for cognitive
psychology. Finally, we give a computational learning
theoretic perspective on semi-supervised learning, and
we conclude the book with a brief discussion of open
questions in the field. Table of Contents: Introduction to
Statistical Machine Learning / Overview of SemiSupervised Learning / Mixture Models and EM / CoTraining / Graph-Based Semi-Supervised Learning /
Semi-Supervised Support Vector Machines / Human
Semi-Supervised Learning / Theory and Outlook
We also give algorithms for learning powerful concept
classes under the uniform distribution, and give
equivalences between natural models of efficient
learnability. This thesis also includes detailed definitions
and motivation for the distribution-free model, a chapter
discussing past research in this model and related
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models, and a short list of important open problems."
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