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Academic Press

An introduction to a broad range of topics
in deep learning, covering mathematical
and conceptual background, deep learning
techniques used in industry, and research

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

perspectives. “ Written by three experts inlinear algebra, probability theory and

the field, Deep Learning is the only
comprehensive book on the subject.”

information theory, numerical computation,
and machine learning. It describes deep

—Elon Musk, cochair of OpenAl; cofounder learning techniques used by practitioners

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
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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,
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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.

The Nature of Statistical Learning Theory
Springer Science & Business Media
Thisisabrand new edition of an essential
work on Bayesian networks and decision
graphs. It isan introduction to probabilistic
graphical modelsincluding Bayesian
networks and influence diagrams. The
reader is guided through the two types of
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frameworks with examples and exercises,

which also give instruction on how to build
these models. Structured in two parts, the
first section focuses on probabilistic
graphical models, while the second part
deals with decision graphs, and in addition
to the frameworks described in the previous
edition, it also introduces Markov decision
process and partially ordered decision

problems.

A Probabilistic Perspective
Canbridge University Press

We have sold 4300 copi es worl dw de
of the first edition (1999). This
new edition contains five

conpl etely new chapters covering
new devel opnent s.

Tools for Engagement World Scientific
An Introduction to Statistical Learning
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provides an accessible overview of the field offields, each chapter contains a tutorial on

statistical learning, an essential toolset for
making sense of the vast and complex data

implementing the analyses and methods
presented in R, an extremely popular open

sets that have emerged in fields ranging from source statistical software platform. Two of

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

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

real-world examples are used to illustrate the wish to use cutting-edge statistical learning

methods presented. Since the goal of this
textbook is to facilitate the use of these
statistical learning techniques by

techniques to analyze their data. The text
assumes only a previous course in linear
regression and no knowledge of matrix

practitioners in science, industry, and other algebra.
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Information Theory, Inference and
Learning Algorithms MIT Press

A comprehensive introduction to the
tools, techniques and applications of
convex optimization.

Dive Into Deep Learning MIT Press
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
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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.
Proceedings of ICMLIP 2020 Packt
Publishing Ltd

Pattern Recognition and Machine
LearningSpringer

Mathematics for Machine Learning Pattern
Recognition and Machine Learning

A modern treatment focusing on learning
and inference, with minimal prerequisites,
real-world examples and implementable
algorithms.

Computer Vision Cambridge University Press
The goal of machine learning is to program

computers to use example data or past
experience to solve a given problem. Many
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successful applications of machine learning including selected solutions for exercises and
exist already, including systems that analyze  additional example data sets (with code

past sales data to predict customer behavior, available online). Other substantial changes
optimize robot behavior so that a task can be include discussions of outlier detection; ranking

completed using minimum resources, and algorithms for perceptrons and support vector
extract knowledge from bioinformatics data. machines; matrix decomposition and spectral
Introduction to Machine Learning is a methods; distance estimation; new kernel
comprehensive textbook on the subject, algorithms; deep learning in multilayered

covering a broad array of topics not usually perceptrons; and the nonparametric approach
included in introductory machine learning texts. to Bayesian methods. All learning algorithms
Subjects include supervised learning; Bayesian are explained so that students can easily move
decision theory; parametric, semi-parametric, from the equations in the book to a computer
and nonparametric methods; multivariate program. The book can be used by both
analysis; hidden Markov models; reinforcement advanced undergraduates and graduate
learning; kernel machines; graphical models;  students. It will also be of interest to

Bayesian estimation; and statistical professionals who are concerned with the
testing.Machine learning is rapidly becoming a application of machine learning methods.
skill that computer science students must A Concise Course in Statistical

Int_rodu_ctlon to Machine Learnlng reflects this A new edition of a graduate-level
shift, with added support for beginners,
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machine learning textbook that focuses algorithms. The first four chapters lay the

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. 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
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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; on-line 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.
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This second edition offers three new
chapters, on model selection, maximum

and takes an algebraic approach. The
monograph presents the methods of

entropy models’ and conditional entropy structural imsets and SupermOdU|ar

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.

Pattern Recognition and Machine
Learning Springer Science & Business
Media

Probabilistic Conditional Independence
Structures provides the mathematical
description of probabilistic conditional
independence structures; the author uses
non-graphical methods of their description,
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functions, and deals with independence
implication and equivalence of structural
imsets. Motivation, mathematical
foundations and areas of application are
included, and a rough overview of graphical
methods is also given. In particular, the
author has been careful to use suitable
terminology, and presents the work so that
it will be understood by both statisticians,
and by researchers in artificial intelligence.
The necessary elementary mathematical
notions are recalled in an appendix.

All of Statistics MIT Press

Providing a unique approach to
machine learning, this text contains
fresh and intuitive, yet rigorous,
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descriptions of all fundamental concepts ideal reference for researchers and
necessary to conduct research, build practitioners working in machine
products, tinker, and play. By prioritizing learning, computer science, electrical
geometric intuition, algorithmic thinking, engineering, signal processing, and
and practical real world applications in  numerical optimization.

disciplines including computer vision, A Problem-Solver's Guide to Building Real-
natural language processing, Wor.ld Intelligept Systems Springer Science &
economics, neuroscience, recommender Susiness Media

t hvsi d biol hi Pattern recognition is a scientific discipline that
systems, physics, and biology, this text is becoming increasingly important in the age

provides readers with both a lucid of automation and information handling and
understanding of foundational material retrieval. Patter Recognition, 2e covers the
as well as the practical tools needed to entire spectrum of pattern recognition
solve real-world problems. With in-depth @pplications, from image analysis to speech
Python and MATLAB/OCTAVE-based recognition and communications. This book

tati | . d let presents cutting-edge material on neural
computational exerciSes and a compiete networks, - a set of linked microprocessors

treatment of cutting edge numerical that can form associations and uses pattern
optimization techniques, this is an recognition to "learn" -and enhances student

essential resource for students and an  motivation by approaching pattern recognition
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from the designer's point of view. A direct result University (JNTU), Hyderabad, India,

of more than 10 years of teaching experience,
the text was developed by the authors through
use in their own classrooms. *Approaches
pattern recognition from the designer's point o
view *New edition highlights latest
developments in this growing field, including
independent components and support vector
machines, not available elsewhere
*Supplemented by computer examples
selected from applications of interest
Evolutionary Optimization Algorithms
John Wiley & Sons

This book includes selected papers
from the 2nd International Conference
on Machine Learning and Information
Processing (ICMLIP 2020), held at
Vardhaman College of Engineering,
Jawaharlal Nehru Technological
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from November 28 to 29, 2020. It
presents the latest developments and

f technical solutions in the areas of

advanced computing and data sciences,
covering machine learning, artificial
intelligence, human—computer
interaction, 10T, deep learning, image
processing and pattern recognition, and
signal and speech processing.

Pattern Recognition and Machine Learning
Corwin Press

Introduces machine learning and its
algorithmic paradigms, explaining the
principles behind automated learning
approaches and the considerations underlying
their usage.

Pattern Recognition MIT Press
Machine Learning: A Bayesian and

April, 19 2024

Bishop Machine Learning Instructor Manual



Optimization Perspective, 2nd edition, gives a
unified perspective on machine learning by
covering both pillars of supervised learning,
namely regression and classification. The book
starts with the basics, including mean square,
least squares and maximum likelihood
methods, ridge regression, Bayesian decision
theory classification, logistic regression, and
decision trees. It then progresses to more
recent techniques, covering sparse modelling
methods, learning in reproducing kernel Hilbert
spaces and support vector machines, Bayesian
inference with a focus on the EM algorithm and
its approximate inference variational versions,
Monte Carlo methods, probabilistic graphical
models focusing on Bayesian networks, hidden
Markov models and patrticle filtering.
Dimensionality reduction and latent variables
modelling are also considered in depth. This
palette of techniques concludes with an
extended chapter on neural networks and deep
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learning architectures. The book also covers
the fundamentals of statistical parameter
estimation, Wiener and Kalman filtering,
convexity and convex optimization, including a
chapter on stochastic approximation and the
gradient descent family of algorithms,
presenting related online learning techniques
as well as concepts and algorithmic versions
for distributed optimization. Focusing on the
physical reasoning behind the mathematics,
without sacrificing rigor, all the various methods
and techniques are explained in depth,
supported by examples and problems, giving
an invaluable resource to the student and
researcher for understanding and applying
machine learning concepts. Most of the
chapters include typical case studies and
computer exercises, both in MATLAB and
Python. The chapters are written to be as self-
contained as possible, making the text suitable
for different courses: pattern recognition,
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statistical/adaptive signal processing,
statistical/Bayesian learning, as well as
courses on sparse modeling, deep learning,
and probabilistic graphical models. New to this
edition: Complete re-write of the chapter on
Neural Networks and Deep Learning to reflect
the latest advances since the 1st edition. The
chapter, starting from the basic perceptron and
feed-forward neural networks concepts, now
presents an in depth treatment of deep
networks, including recent optimization
algorithms, batch normalization, regularization
techniques such as the dropout method,
convolutional neural networks, recurrent neural
networks, attention mechanisms, adversarial
examples and training, capsule networks and
generative architectures, such as restricted
Boltzman machines (RBMs), variational
autoencoders and generative adversarial
networks (GANSs). Expanded treatment of
Bayesian learning to include nonparametric
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Bayesian methods, with a focus on the Chinese
restaurant and the Indian buffet processes.
Presents the physical reasoning, mathematical
modeling and algorithmic implementation of
each method Updates on the latest trends,
including sparsity, convex analysis and
optimization, online distributed algorithms,
learning in RKH spaces, Bayesian inference,
graphical and hidden Markov models, particle
filtering, deep learning, dictionary learning and
latent variables modeling Provides case
studies on a variety of topics, including protein
folding prediction, optical character recognition,
text authorship identification, fMRI data
analysis, change point detection, hyperspectral
image unmixing, target localization, and more

An Introduction Springer

A concise and self-contained
introduction to causal inference,
increasingly important in data science
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and machine learning. 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
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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,
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exercises, and an appendix with a

The book is also rich in discussing different

summary of the most important technical applications in order to give the practitioner

concepts.

Foundations and Learning Algorithms
Springer Science & Business Media

This book covers both classical and
modern models in deep learning. The
primary focus is on the theory and
algorithms of deep learning. The theory
and algorithms of neural networks are
particularly important for understanding
important concepts, so that one can
understand the important design concepts
of neural architectures in different
applications. Why do neural networks
work? When do they work better than off-
the-shelf machine-learning models? When
is depth useful? Why is training neural
networks so hard? What are the pitfalls?
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a flavor of how neural architectures are
designed for different types of problems.
Applications associated with many different
areas like recommender systems, machine
translation, image captioning, image
classification, reinforcement-learning based
gaming, and text analytics are covered. The
chapters of this book span three categories:
The basics of neural networks: Many
traditional machine learning models can be
understood as special cases of neural
networks. An emphasis is placed in the first
two chapters on understanding the
relationship between traditional machine
learning and neural networks. Support
vector machines, linear/logistic regression,
singular value decomposition, matrix
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factorization, and recommender systems  researchers, and practitioners. Numerous
are shown to be special cases of neural exercises are available along with a
networks. These methods are studied solution manual to aid in classroom
together with recent feature engineering teaching. Where possible, an application-
methods like word2vec. Fundamentals of  centric view is highlighted in order to
neural networks: A detailed discussion of  provide an understanding of the practical
training and regularization is provided in uses of each class of techniques.

Chapters 3 and 4. Chapters 5 and 6 Advances in Financial Machine
present radial-basis function (RBF) Learning "O'Reilly Media, Inc."
networks and restricted Boltzmann A general framework for constructing
machines. Advanced topics in neural and using probabilistic models of

networks: Chapters 7 and 8 discuss
recurrent neural networks and convolutional
neural networks. Several advanced topics
like deep reinforcement learning, neural :
Turing machines, Kohonen self-organizing require a person or an automated _
maps, and generative adversarial networks SYSt€M t0 reason—to reach conclusions
are introduced in Chapters 9 and 10. The ~based on available information. The

book is written for graduate students, framework of probabilistic graphical

complex systems that would enable a
computer to use available information
for making decisions. Most tasks
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models, presented in this book, provides undirected Markov networks, discrete

a general approach for this task. The
approach is model-based, allowing
interpretable models to be constructed
and then manipulated by reasoning
algorithms. These models can also be
learned automatically from data,
allowing the approach to be used in
cases where manually constructing a
model is difficult or even impossible.
Because uncertainty is an inescapable
aspect of most real-world applications,
the book focuses on probabilistic
models, which make the uncertainty
explicit and provide models that are
more faithful to reality. Probabilistic
Graphical Models discusses a variety of
models, spanning Bayesian networks,
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and continuous models, and extensions
to deal with dynamical systems and
relational data. For each class of
models, the text describes the three
fundamental cornerstones:
representation, inference, and learning,
presenting both basic concepts and
advanced techniques. Finally, the book
considers the use of the proposed
framework for causal reasoning and
decision making under uncertainty. The
main text in each chapter provides the
detailed technical development of the
key ideas. Most chapters also include
boxes with additional material: skill
boxes, which describe techniques; case
study boxes, which discuss empirical
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cases related to the approach described increasing popular in the last five years.

in the text, including applications in
computer vision, robotics, natural
language understanding, and
computational biology; and concept
boxes, which present significant
concepts drawn from the material in the
chapter. Instructors (and readers) can
group chapters in various combinations,
from core topics to more technically

It presents approximate inference
algorithms that permit fast approximate
answers in situations where exact
answers are not feasible. It provides the
first text to use graphical models to
describe probability distributions when
there are no other books that apply
graphical models to machine learning. It
is also the first four-color book on

advanced material, to suit their particular pattern recognition. The book is suitable

needs.

Foundations of Machine Learning,
second edition Addison-Wesley
Professional

This is the first text on pattern
recognition to present the Bayesian
viewpoint, one that has become
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for courses on machine learning,
statistics, computer science, signal
processing, computer vision, data
mining, and bioinformatics. Extensive
support is provided for course
instructors, including more than 400
exercises, graded according to difficulty.
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Example solutions for a subset of the
exercises are available from the book
web site, while solutions for the
remainder can be obtained by
instructors from the publisher.
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