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Machine Learning MIT Press
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.

Probabilistic Machine Learning MIT Press
A detailed and up-to-date introduction to machine learning, presented through the unifying lens of
probabilistic  modeling  and  Bayesian  decision  theory.  This  book  offers  a  detailed  and  up-to-date
introduction to machine learning (including deep learning) through the unifying lens of probabilistic
modeling and Bayesian decision theory. The book covers mathematical background (including linear
algebra and optimization), basic supervised learning (including linear and logistic regression and
deep  neural  networks),  as  well  as  more  advanced  topics  (including  transfer  learning  and
unsupervised learning). End-of-chapter exercises allow students to apply what they have learned,
and an appendix covers notation. Probabilistic Machine Learning grew out of the author’s 2012 book,
Machine Learning: A Probabilistic Perspective. More than just a simple update, this is a completely
new  book  that  reflects  the  dramatic  developments  in  the  field  since  2012,  most  notably  deep



Machine Learning A Probabilistic Perspective 3

3

learning. In addition, the new book is accompanied by online Python code, using libraries such as
scikit-learn, JAX, PyTorch, and Tensorflow, which can be used to reproduce nearly all the figures; this
code can be run inside a web browser using cloud-based notebooks,  and provides a practical
complement to the theoretical topics discussed in the book. This introductory text will be followed by
a sequel that covers more advanced topics, taking the same probabilistic approach.

Machine Learning, Second Edition: A Probabilistic Perspective

Machine Learning Academic Press
Machine Learning: A Bayesian and 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
particle  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
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,  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
(GANs). Expanded treatment of Bayesian learning to include nonparametric 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

Study Guide for Machine Learning Cram101
Never HIGHLIGHT a Book Again! Virtually all of the testable terms, concepts, persons, places, and
events from the textbook are included. Cram101 Just the FACTS101 studyguides give all of the
outlines,  highlights,  notes,  and  quizzes  for  your  textbook  with  optional  online  comprehensive
practice tests. Only Cram101 is Textbook Specific. Accompanys: 9780262018029 .

Bayesian Reasoning and Machine Learning Cambridge University Press
A practical  introduction perfect for final-year undergraduate and graduate students without a solid
background in linear algebra and calculus.

Deep Learning MIT 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 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.

Game-Theoretic  Learning  and  Distributed  Optimization  in  Memoryless  Multi-Agent
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Systems  Springer
This  book  presents  new  efficient  methods  for  optimization  in  realistic  large-scale,  multi-agent
systems. These methods do not require the agents to have the full information about the system,
but instead allow them to make their local decisions based only on the local information, possibly
obtained during communication with their local neighbors. The book, primarily aimed at researchers
in  optimization  and  control,  considers  three  different  information  settings  in  multi-agent  systems:
oracle-based,  communication-based,  and  payoff-based.  For  each  of  these  information  types,  an
efficient  optimization  algorithm  is  developed,  which  leads  the  system  to  an  optimal  state.  The
optimization problems are set without such restrictive assumptions as convexity of the objective
functions, complicated communication topologies, closed-form expressions for costs and utilities,
and finiteness of the system’s state space.

Universal Artificial Intelligence Springer Science & Business Media
Personal  motivation.  The  dream  of  creating  artificial  devices  that  reach  or  outperform  human
inteUigence is an old one. It is also one of the dreams of my youth, which have never left me. What
makes this challenge so interesting? A solution would have enormous implications on our society,
and there are reasons to believe that the AI problem can be solved in my expected lifetime. So, it's
worth sticking to it for a lifetime, even if it takes 30 years or so to reap the benefits. The AI problem.
The science of  artificial  intelligence (AI)  may be defined as  the  construction  of  intelligent  systems
and  their  analysis.  A  natural  definition  of  a  system  is  anything  that  has  an  input  and  an  output
stream. Intelligence is more complicated. It can have many faces like creativity, solving prob lems,
pattern  recognition,  classification,  learning,  induction,  deduction,  build  ing  analogies,  optimization,
surviving in an environment, language processing, and knowledge. A formal definition incorporating
every  aspect  of  intelligence,  however,  seems difficult.  Most,  if  not  all  known facets  of  intelligence
can be formulated as goal driven or, more precisely, as maximizing some utility func tion. It is,
therefore, sufficient to study goal-driven AI; e. g. the (biological) goal of animals and humans is to
survive and spread. The goal of AI systems should be to be useful to humans.

Graphical Models for Machine Learning and Digital Communication MIT Press
Content Description. #Includes bibliographical references and index.

Gaussian Processes for Machine Learning MIT Press
A comprehensive and self-contained introduction to Gaussian processes, which provide a principled,
practical, probabilistic approach to learning in kernel machines. Gaussian processes (GPs) provide a
principled,  practical,  probabilistic  approach to  learning in  kernel  machines.  GPs  have received
increased  attention  in  the  machine-learning  community  over  the  past  decade,  and  this  book
provides a long-needed systematic and unified treatment of theoretical and practical aspects of GPs
in machine learning. The treatment is comprehensive and self-contained, targeted at researchers
and students in machine learning and applied statistics. The book deals with the supervised-learning
problem for  both  regression  and classification,  and includes  detailed  algorithms.  A  wide variety  of
covariance  (kernel)  functions  are  presented and their  properties  discussed.  Model  selection  is

discussed both from a Bayesian and a classical perspective. Many connections to other well-known
techniques from machine learning and statistics are discussed, including support-vector machines,
neural networks, splines, regularization networks, relevance vector machines and others. Theoretical
issues  including  learning  curves  and  the  PAC-Bayesian  framework  are  treated,  and  several
approximation methods for learning with large datasets are discussed. The book contains illustrative
examples and exercises, and code and datasets are available on the Web. Appendixes provide
mathematical background and a discussion of Gaussian Markov processes.

Probabilistic Machine Learning for Civil Engineers MIT Press
An  introduction  to  key  concepts  and  techniques  in  probabilistic  machine  learning  for  civil
engineering  students  and  professionals;  with  many  step-by-step  examples,  illustrations,  and
exercises. This book introduces probabilistic machine learning concepts to civil engineering students
and professionals, presenting key approaches and techniques in a way that is accessible to readers
without  a  specialized  background  in  statistics  or  computer  science.  It  presents  different  methods
clearly and directly, through step-by-step examples, illustrations, and exercises. Having mastered
the material, readers will be able to understand the more advanced machine learning literature from
which  this  book  draws.  The  book  presents  key  approaches  in  the  three  subfields  of  probabilistic
machine  learning:  supervised  learning,  unsupervised  learning,  and  reinforcement  learning.  It  first
covers the background knowledge required to understand machine learning, including linear algebra
and probability theory. It goes on to present Bayesian estimation, which is behind the formulation of
both supervised and unsupervised learning methods, and Markov chain Monte Carlo methods, which
enable Bayesian estimation in certain complex cases. The book then covers approaches associated
with  supervised  learning,  including  regression  methods  and  classification  methods,  and  notions
associated  with  unsupervised  learning,  including  clustering,  dimensionality  reduction,  Bayesian
networks,  state-space models,  and model  calibration.  Finally,  the book introduces fundamental
concepts of rational decisions in uncertain contexts and rational decision-making in uncertain and
sequential  contexts.  Building on this,  the book describes the basics of  reinforcement learning,
whereby  a  virtual  agent  learns  how to  make  optimal  decisions  through  trial  and  error  while
interacting with its environment.

Probabilistic Graphical Models MIT Press
A general framework for constructing and using probabilistic models of complex systems that would
enable a computer to use available information for making decisions. Most tasks require a person or
an  automated  system  to  reason—to  reach  conclusions  based  on  available  information.  The
framework of probabilistic graphical models, presented in this book, provides 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
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Bayesian networks, undirected Markov networks, discrete 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 cases related to the approach described 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 advanced material,
to suit their particular needs.

Probability for Statistics and Machine Learning Springer Science & Business Media
This book provides a versatile and lucid treatment of classic as well as modern probability theory,
while integrating them with core topics in statistical theory and also some key tools in machine
learning. It is written in an extremely accessible style, with elaborate motivating discussions and
numerous worked out examples and exercises. The book has 20 chapters on a wide range of topics,
423  worked  out  examples,  and  808  exercises.  It  is  unique  in  its  unification  of  probability  and
statistics, its coverage and its superb exercise sets, detailed bibliography, and in its substantive
treatment of many topics of current importance. This book can be used as a text for a year long
graduate course in statistics, computer science, or mathematics, for self-study, and as an invaluable
research  reference  on  probabiliity  and  its  applications.  Particularly  worth  mentioning  are  the
treatments of distribution theory, asymptotics, simulation and Markov Chain Monte Carlo, Markov
chains  and  martingales,  Gaussian  processes,  VC  theory,  probability  metrics,  large  deviations,
bootstrap,  the  EM  algorithm,  confidence  intervals,  maximum  likelihood  and  Bayes  estimates,
exponential families, kernels, and Hilbert spaces, and a self contained complete review of univariate
probability.

Probabilistic Deep Learning Simon and Schuster
Probabilistic Deep Learning is a hands-on guide to the principles that support neural networks. Learn
to  improve  network  performance  with  the  right  distribution  for  different  data  types,  and  discover
Bayesian variants that can state their own uncertainty to increase accuracy. This book provides
easy-to-apply code and uses popular frameworks to keep you focused on practical applications.
Summary Probabilistic Deep Learning: With Python, Keras and TensorFlow Probability teaches the
increasingly  popular  probabilistic  approach  to  deep  learning  that  allows  you  to  refine  your  results
more quickly and accurately without much trial-and-error testing. Emphasizing practical techniques
that use the Python-based Tensorflow Probability Framework, you’ll learn to build highly-performant
deep learning applications that can reliably handle the noise and uncertainty of real-world data.
Purchase of the print book includes a free eBook in PDF, Kindle, and ePub formats from Manning
Publications. About the technology The world is a noisy and uncertain place. Probabilistic deep

learning models capture that noise and uncertainty, pulling it into real-world scenarios. Crucial for
self-driving  cars  and  scientific  testing,  these  techniques  help  deep  learning  engineers  assess  the
accuracy of their results, spot errors, and improve their understanding of how algorithms work.
About the book Probabilistic Deep Learning is a hands-on guide to the principles that support neural
networks. Learn to improve network performance with the right distribution for different data types,
and discover Bayesian variants that can state their own uncertainty to increase accuracy. This book
provides  easy-to-apply  code  and  uses  popular  frameworks  to  keep  you  focused  on  practical
applications. What's inside Explore maximum likelihood and the statistical basis of deep learning
Discover probabilistic models that can indicate possible outcomes Learn to use normalizing flows for
modeling  and  generating  complex  distributions  Use  Bayesian  neural  networks  to  access  the
uncertainty in the model About the reader For experienced machine learning developers. About the
author Oliver Dürr is a professor at the University of Applied Sciences in Konstanz, Germany. Beate
Sick holds a chair for applied statistics at ZHAW and works as a researcher and lecturer at the
University of Zurich. Elvis Murina is a data scientist. Table of Contents PART 1 - BASICS OF DEEP
LEARNING 1 Introduction to probabilistic deep learning 2 Neural network architectures 3 Principles of
curve  fitting  PART  2  -  MAXIMUM  LIKELIHOOD  APPROACHES  FOR  PROBABILISTIC  DL  MODELS  4
Building  loss  functions  with  the  likelihood approach 5  Probabilistic  deep learning  models  with
TensorFlow  Probability  6  Probabilistic  deep  learning  models  in  the  wild  PART  3  -  BAYESIAN
APPROACHES FOR PROBABILISTIC DL MODELS 7 Bayesian learning 8 Bayesian neural networks

Probability for Machine Learning Machine Learning Mastery
Probability is  the bedrock of machine learning. You cannot develop a deep understanding and
application of machine learning without it. Cut through the equations, Greek letters, and confusion,
and discover the topics in probability that you need to know. Using clear explanations, standard
Python libraries, and step-by-step tutorial lessons, you will discover the importance of probability to
machine learning, Bayesian probability, entropy, density estimation, maximum likelihood, and much
more.

Density Ratio Estimation in Machine Learning Cambridge University Press
This  book  introduces  theories,  methods  and  applications  of  density  ratio  estimation,  a  newly
emerging paradigm in the machine learning community.

Pattern Recognition and Machine Learning Springer
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 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.
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Probabilistic Machine Learning MIT Press
A detailed and up-to-date introduction to machine learning, presented through the unifying lens of
probabilistic  modeling  and  Bayesian  decision  theory.  This  book  offers  a  detailed  and  up-to-date
introduction to machine learning (including deep learning) through the unifying lens of probabilistic
modeling and Bayesian decision theory. The book covers mathematical background (including linear
algebra and optimization), basic supervised learning (including linear and logistic regression and
deep  neural  networks),  as  well  as  more  advanced  topics  (including  transfer  learning  and
unsupervised learning). End-of-chapter exercises allow students to apply what they have learned,
and an appendix covers notation. Probabilistic Machine Learning grew out of the author’s 2012 book,
Machine Learning: A Probabilistic Perspective. More than just a simple update, this is a completely
new  book  that  reflects  the  dramatic  developments  in  the  field  since  2012,  most  notably  deep
learning. In addition, the new book is accompanied by online Python code, using libraries such as
scikit-learn, JAX, PyTorch, and Tensorflow, which can be used to reproduce nearly all the figures; this
code can be run inside a web browser using cloud-based notebooks,  and provides a practical
complement to the theoretical topics discussed in the book. This introductory text will be followed by
a sequel that covers more advanced topics, taking the same probabilistic approach.

Planning with Markov Decision Processes Springer Nature
Markov  Decision  Processes  (MDPs)  are  widely  popular  in  Artificial  Intelligence  for  modeling
sequential decision-making scenarios with probabilistic dynamics. They are the framework of choice
when designing an intelligent agent that needs to act for long periods of time in an environment
where its actions could have uncertain outcomes. MDPs are actively researched in two related
subareas of AI, probabilistic planning and reinforcement learning. Probabilistic planning assumes
known models for the agent's goals and domain dynamics, and focuses on determining how the
agent  should  behave  to  achieve  its  objectives.  On  the  other  hand,  reinforcement  learning
additionally learns these models based on the feedback the agent gets from the environment. This
book provides a concise introduction to the use of MDPs for solving probabilistic planning problems,
with an emphasis on the algorithmic perspective. It covers the whole spectrum of the field, from the
basics  to  state-of-the-art  optimal  and  approximation  algorithms.  We  first  describe  the  theoretical
foundations of MDPs and the fundamental solution techniques for them. We then discuss modern
optimal algorithms based on heuristic search and the use of structured representations. A major
focus of the book is on the numerous approximation schemes for MDPs that have been developed in
the AI literature. These include determinization-based approaches, sampling techniques, heuristic
functions,  dimensionality  reduction,  and  hierarchical  representations.  Finally,  we  briefly  introduce
several extensions of the standard MDP classes that model and solve even more complex planning
problems.  Table of  Contents:  Introduction /  MDPs /  Fundamental  Algorithms /  Heuristic  Search
Algorithms / Symbolic Algorithms / Approximation Algorithms / Advanced Notes

Machine Learning CRC Press
Traditional books on machine learning can be divided into two groups- those aimed at advanced
undergraduates or early postgraduates with reasonable mathematical knowledge and those that are

primers on how to code algorithms. The field is ready for a text that not only demonstrates how to
use the algorithms that make up machine learning methods, but

Probabilistic Graphical Models Springer Nature
This  fully  updated new edition of  a  uniquely  accessible  textbook/reference provides a  general
introduction to probabilistic graphical models (PGMs) from an engineering perspective. It features
new material  on  partially  observable  Markov  decision  processes,  graphical  models,  and  deep
learning, as well as an even greater number of exercises. The book covers the fundamentals for
each of the main classes of PGMs, including representation, inference and learning principles, and
reviews real-world applications for each type of model. These applications are drawn from a broad
range  of  disciplines,  highlighting  the  many  uses  of  Bayesian  classifiers,  hidden  Markov  models,
Bayesian  networks,  dynamic  and  temporal  Bayesian  networks,  Markov  random  fields,  influence
diagrams,  and  Markov  decision  processes.  Topics  and  features:  Presents  a  unified  framework
encompassing all of the main classes of PGMs Explores the fundamental aspects of representation,
inference and learning for each technique Examines new material on partially observable Markov
decision processes, and graphical models Includes a new chapter introducing deep neural networks
and their  relation with probabilistic  graphical  models  Covers multidimensional  Bayesian classifiers,
relational  graphical  models,  and  causal  models  Provides  substantial  chapter-ending  exercises,
suggestions for further reading, and ideas for research or programming projects Describes classifiers
such as Gaussian Naive Bayes, Circular Chain Classifiers, and Hierarchical Classifiers with Bayesian
Networks  Outlines  the  practical  application  of  the  different  techniques  Suggests  possible  course
outlines  for  instructors  This  classroom-tested  work  is  suitable  as  a  textbook  for  an  advanced
undergraduate or a graduate course in probabilistic graphical models for students of computer
science, engineering, and physics. Professionals wishing to apply probabilistic graphical models in
their  own  field,  or  interested  in  the  basis  of  these  techniques,  will  also  find  the  book  to  be  an
invaluable reference. Dr. Luis Enrique Sucar is a Senior Research Scientist at the National Institute
for Astrophysics, Optics and Electronics (INAOE), Puebla, Mexico. He received the National Science
Prize en 2016.

Neural Network Methods in Natural Language Processing Morgan & Claypool Publishers
Neural networks are a family of powerful machine learning models and this book focuses on their
application to natural language data. The first half  of the book (Parts I  and II)  covers the basics of
supervised machine learning and feed-forward neural networks, the basics of working with machine
learning over language data, and the use of vector-based rather than symbolic representations for
words.  It  also  covers  the  computation-graph  abstraction,  which  allows  to  easily  define  and  train
arbitrary neural  networks,  and is the basis behind the design of  contemporary neural  network
software libraries. The second part of the book (Parts III and IV) introduces more specialized neural
network  architectures,  including  1D  convolutional  neural  networks,  recurrent  neural  networks,
conditioned-generation models, and attention-based models. These architectures and techniques
are the driving force behind state-of-the-art algorithms for machine translation, syntactic parsing,
and many other applications. Finally, we also discuss tree-shaped networks, structured prediction,
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and the prospects of multi-task learning.

Mathematics for Machine Learning Cambridge University Press
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 site.

A First Course in Machine Learning CRC Press
"A First Course in Machine Learning by Simon Rogers and Mark Girolami is the best introductory
book for ML currently available. It combines rigor and precision with accessibility, starts from a
detailed explanation of the basic foundations of Bayesian analysis in the simplest of settings, and
goes  all  the  way to  the  frontiers  of  the  subject  such  as  infinite  mixture  models,  GPs,  and MCMC."
—Devdatt  Dubhashi,  Professor,  Department  of  Computer  Science  and  Engineering,  Chalmers
University, Sweden "This textbook manages to be easier to read than other comparable books in the
subject while retaining all the rigorous treatment needed. The new chapters put it at the forefront of
the  field  by  covering  topics  that  have  become  mainstream  in  machine  learning  over  the  last
decade." —Daniel Barbara, George Mason University, Fairfax, Virginia, USA "The new edition of A
First Course in Machine Learning by Rogers and Girolami is an excellent introduction to the use of
statistical  methods  in  machine  learning.  The  book  introduces  concepts  such  as  mathematical
modeling, inference, and prediction, providing ‘just in time’ the essential  background on linear
algebra, calculus, and probability theory that the reader needs to understand these concepts."
—Daniel Ortiz-Arroyo, Associate Professor, Aalborg University Esbjerg, Denmark "I was impressed by
how closely the material aligns with the needs of an introductory course on machine learning, which
is its greatest strength...Overall, this is a pragmatic and helpful book, which is well-aligned to the
needs of an introductory course and one that I will be looking at for my own students in coming
months."  —David  Clifton,  University  of  Oxford,  UK  "The  first  edition  of  this  book  was  already  an
excellent introductory text on machine learning for an advanced undergraduate or taught masters
level course, or indeed for anybody who wants to learn about an interesting and important field of
computer science. The additional chapters of advanced material on Gaussian process, MCMC and
mixture modeling provide an ideal basis for practical projects, without disturbing the very clear and
readable  exposition  of  the  basics  contained  in  the  first  part  of  the  book."  —Gavin  Cawley,  Senior
Lecturer, School of Computing Sciences, University of East Anglia, UK "This book could be used for

junior/senior undergraduate students or first-year graduate students, as well as individuals who want
to  explore  the  field  of  machine  learning...The  book  introduces  not  only  the  concepts  but  the
underlying ideas on algorithm implementation from a critical thinking perspective." —Guangzhi Qu,
Oakland University, Rochester, Michigan, USA

Chance Encounters: Probability in Education Springer
This book has been written to fIll  a substantial  gap in the current literature in mathemat ical
education. Throughout the world, school mathematical curricula have incorporated probability and
statistics as new topics. There have been many research papers written on specifIc aspects of
teaching, presenting novel and unusual approaches to introducing ideas in the classroom; however,
there has been no book giving an overview. Here we have decided to focus on probability, making
reference  to  inferential  statistics  where  appropriate;  we  have  deliberately  avoided  descriptive
statistics as it is a separate area and would have made ideas less coherent and the book excessively
long. A general lead has been taken from the fIrst book in this series written by the man who,
probably  more  than everyone else,  has  established mathematical  education  as  an  aca  demic
discipline. However, in his exposition of didactical phenomenology, Freudenthal does not analyze
probability. Thus, in this book, we show how probability is able to organize the world of chance and
idealized  chance  phenomena  based  on  its  development  and  applications.  In  preparing  these
chapters  we  and  our  co-authors  have  reflected  on  our  own  acquisition  of  probabilistic  ideas,
analyzed  textbooks,  and  observed  and  reflect  ed  upon  the  learning  processes  involved  when
children  and  adults  struggle  to  acquire  the  relevant  concepts.

Understanding Machine Learning Cambridge University Press
Introduces  machine  learning  and  its  algorithmic  paradigms,  explaining  the  principles  behind
automated learning approaches and the considerations underlying their usage.

Introduction to Machine Learning MIT Press
Introduction -- Supervised learning -- Bayesian decision theory -- Parametric methods -- Multivariate
methods -- Dimensionality reduction -- Clustering -- Nonparametric methods -- Decision trees --
Linear  discrimination --  Multilayer  perceptrons --  Local  models  --  Kernel  machines --  Graphical
models -- Brief contents -- Hidden markov models -- Bayesian estimation -- Combining multiple
learners -- Reinforcement learning -- Design and analysis of machine learning experiments.

Programming PyTorch for Deep Learning O'Reilly Media
Deep  learning  is  changing  everything.  This  machine-learning  method  has  already  surpassed
traditional computer vision techniques, and the same is happening with NLP. If you're looking to
bring deep learning into your domain, this practical book will bring you up to speed on key concepts
using Facebook's PyTorch framework. Once author Ian Pointer helps you set up PyTorch on a cloud-
based  environment,  you'll  learn  how  use  the  framework  to  create  neural  architectures  for
performing operations on images, sound, text, and other types of data. By the end of the book, you'll
be able to create neural networks and train them on multiple types of data. Learn how to deploy
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deep learning models to production Explore PyTorch use cases in companies other than Facebook
Learn how to apply transfer learning to images Apply cutting-edge NLP techniques using a model
trained on Wikipedia

Bayesian Probability Theory Cambridge University Press
Covering all aspects of probability theory, statistics and data analysis from a Bayesian perspective
for graduate students and researchers.

Introduction to Statistical Machine Learning Morgan Kaufmann
Machine  learning  allows  computers  to  learn  and  discern  patterns  without  actually  being
programmed. When Statistical techniques and machine learning are combined together they are a
powerful  tool  for  analysing various kinds of  data in  many computer  science/engineering areas
including, image processing, speech processing, natural language processing, robot control, as well
as  in  fundamental  sciences  such  as  biology,  medicine,  astronomy,  physics,  and  materials.
Introduction to Statistical Machine Learning provides a general introduction to machine learning that
covers a wide range of topics concisely and will  help you bridge the gap between theory and
practice. Part I discusses the fundamental concepts of statistics and probability that are used in
describing machine learning algorithms. Part II and Part III explain the two major approaches of
machine  learning  techniques;  generative  methods  and  discriminative  methods.  While  Part  III
provides an in-depth look at advanced topics that play essential roles in making machine learning
algorithms more useful in practice. The accompanying MATLAB/Octave programs provide you with
the necessary practical skills needed to accomplish a wide range of data analysis tasks. Provides the
necessary background material to understand machine learning such as statistics, probability, linear
algebra,  and  calculus.  Complete  coverage  of  the  generative  approach  to  statistical  pattern
recognition and the discriminative approach to statistical machine learning. Includes MATLAB/Octave
programs so that readers can test the algorithms numerically and acquire both mathematical and
practical skills in a wide range of data analysis tasks Discusses a wide range of applications in
machine  learning and statistics  and provides  examples  drawn from image processing,  speech
processing, natural language processing, robot control, as well as biology, medicine, astronomy,
physics, and materials.

Approaching (Almost) Any Machine Learning Problem Abhishek Thakur
This is not a traditional book. The book has a lot of code. If you don't like the code first approach do
not buy this book. Making code available on Github is not an option. This book is for people who
have some theoretical knowledge of machine learning and deep learning and want to dive into
applied machine learning. The book doesn't explain the algorithms but is more oriented towards how
and what should you use to solve machine learning and deep learning problems. The book is not for
you if  you are looking for pure basics. The book is for you if  you are looking for guidance on
approaching  machine  learning  problems.  The  book  is  best  enjoyed  with  a  cup  of  coffee  and  a
laptop/workstation  where  you  can  code  along.  Table  of  contents:  -  Setting  up  your  working
environment  -  Supervised  vs  unsupervised  learning  -  Cross-validation  -  Evaluation  metrics  -

Arranging machine learning projects - Approaching categorical variables - Feature engineering -
Feature selection - Hyperparameter optimization - Approaching image classification & segmentation
-  Approaching  text  classification/regression  -  Approaching  ensembling  and  stacking  -  Approaching
reproducible code & model serving There are no sub-headings. Important terms are written in bold. I
will be answering all your queries related to the book and will be making YouTube tutorials to cover
what  has  not  been  discussed  in  the  book.  To  ask  questions/doubts,  visit  this  link:
https://bit.ly/aamlquestions  And  Subscribe  to  my  youtube  channel:  https://bit.ly/abhitubesub

Machine Learning Mit Press
Explains  the  major  paradigms  for  machine  learning:  inductive  approaches,  explanation-based
learning, genetic algorithms and connectionist learning methods.

Machine Learning for Hackers "O'Reilly Media, Inc."
If you’re an experienced programmer interested in crunching data, this book will get you started
with  machine  learning—a toolkit  of  algorithms that  enables  computers  to  train  themselves  to
automate useful tasks. Authors Drew Conway and John Myles White help you understand machine
learning and statistics tools through a series of hands-on case studies, instead of a traditional math-
heavy  presentation.  Each  chapter  focuses  on  a  specific  problem  in  machine  learning,  such  as
classification,  prediction,  optimization,  and  recommendation.  Using  the  R  programming  language,
you’ll learn how to analyze sample datasets and write simple machine learning algorithms. Machine
Learning  for  Hackers  is  ideal  for  programmers  from  any  background,  including  business,
government, and academic research. Develop a naïve Bayesian classifier to determine if an email is
spam, based only on its text Use linear regression to predict the number of page views for the top
1,000  websites  Learn  optimization  techniques  by  attempting  to  break  a  simple  letter  cipher
Compare and contrast U.S. Senators statistically, based on their voting records Build a “whom to
follow” recommendation system from Twitter data

Deep Learning for Coders with fastai and PyTorch "O'Reilly Media, Inc."
Deep learning is often viewed as the exclusive domain of math PhDs and big tech companies. But as
this hands-on guide demonstrates, programmers comfortable with Python can achieve impressive
results in deep learning with little math background, small amounts of data, and minimal code. How?
With  fastai,  the  first  library  to  provide  a  consistent  interface  to  the  most  frequently  used  deep
learning applications. Authors Jeremy Howard and Sylvain Gugger, the creators of fastai, show you
how to train a model on a wide range of tasks using fastai and PyTorch. You’ll also dive progressively
further into deep learning theory to gain a complete understanding of the algorithms behind the
scenes.  Train  models  in  computer  vision,  natural  language  processing,  tabular  data,  and
collaborative  filtering  Learn  the  latest  deep  learning  techniques  that  matter  most  in  practice
Improve accuracy, speed, and reliability by understanding how deep learning models work Discover
how to turn your models into web applications Implement deep learning algorithms from scratch
Consider the ethical implications of your work Gain insight from the foreword by PyTorch cofounder,
Soumith Chintala
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Computer Vision Cambridge University Press
A modern treatment focusing on learning and inference,  with minimal prerequisites,  real-world
examples and implementable algorithms.

Deep Learning Illustrated Addison-Wesley Professional
"The authors’ clear visual style provides a comprehensive look at what’s currently possible with
artificial neural networks as well  as a glimpse of the magic that’s to come." –Tim Urban, author of
Wait  But  Why  Fully  Practical,  Insightful  Guide  to  Modern  Deep  Learning  Deep  learning  is
transforming  software,  facilitating  powerful  new  artificial  intelligence  capabilities,  and  driving
unprecedented  algorithm performance.  Deep Learning  Illustrated  is  uniquely  intuitive  and  offers  a
complete introduction to the discipline’s techniques. Packed with full-color figures and easy-to-follow
code,  it  sweeps  away  the  complexity  of  building  deep  learning  models,  making  the  subject
approachable and fun to learn.  World-class instructor and practitioner Jon Krohn–with visionary
content from Grant Beyleveld and beautiful illustrations by Aglaé Bassens–presents straightforward
analogies to explain what deep learning is, why it has become so popular, and how it relates to other
machine learning approaches. Krohn has created a practical reference and tutorial for developers,
data scientists, researchers, analysts, and students who want to start applying it. He illuminates
theory with hands-on Python code in accompanying Jupyter notebooks. To help you progress quickly,
he  focuses  on  the  versatile  deep  learning  library  Keras  to  nimbly  construct  efficient  TensorFlow
models;  PyTorch,  the  leading  alternative  library,  is  also  covered.  You’ll  gain  a  pragmatic
understanding of all major deep learning approaches and their uses in applications ranging from
machine vision and natural language processing to image generation and game-playing algorithms.
Discover what makes deep learning systems unique, and the implications for practitioners Explore
new tools that make deep learning models easier to build, use, and improve Master essential theory:
artificial  neurons,  training,  optimization,  convolutional  nets,  recurrent  nets,  generative  adversarial
networks (GANs), deep reinforcement learning, and more Walk through building interactive deep
learning applications,  and move forward with your own artificial  intelligence projects Register your
book for convenient access to downloads, updates, and/or corrections as they become available. See
inside book for details.

Machine Learning in Action Simon and Schuster
Summary Machine Learning in  Action is  unique book that  blends the foundational  theories  of
machine learning with the practical realities of building tools for everyday data analysis. You'll use
the  flexible  Python  programming  language  to  build  programs  that  implement  algorithms  for  data
classification,  forecasting,  recommendations,  and  higher-level  features  like  summarization  and
simplification.  About  the  Book  A  machine  is  said  to  learn  when  its  performance  improves  with
experience.  Learning  requires  algorithms  and  programs  that  capture  data  and  ferret  out  the
interestingor useful patterns. Once the specialized domain of analysts and mathematicians, machine
learning is becoming a skill needed by many. Machine Learning in Action is a clearly written tutorial
for developers. It avoids academic language and takes you straight to the techniques you'll use in
your  day-to-day work.  Many (Python)  examples present  the core algorithms of  statistical  data

processing,  data analysis,  and data visualization in code you can reuse.  You'll  understand the
concepts  and  how  they  fit  in  with  tactical  tasks  like  classification,  forecasting,  recommendations,
and higher-level  features  like  summarization  and simplification.  Readers  need no  prior  experience
with machine learning or statistical processing. Familiarity with Python is helpful. Purchase of the
print book comes with an offer of a free PDF, ePub, and Kindle eBook from Manning. Also available is
all code from the book. What's Inside A no-nonsense introduction Examples showing common ML
tasks Everyday data analysis Implementing classic algorithms like Apriori and Adaboos Table of
Contents PART 1 CLASSIFICATION Machine learning basics Classifying with k-Nearest Neighbors
Splitting datasets one feature at a time: decision trees Classifying with probability theory: naïve
Bayes Logistic regression Support vector machines Improving classification with the AdaBoost meta
algorithm PART 2 FORECASTING NUMERIC VALUES WITH REGRESSION Predicting numeric values:
regression Tree-based regression PART 3 UNSUPERVISED LEARNING Grouping unlabeled items using
k-means  clustering  Association  analysis  with  the  Apriori  algorithm  Efficiently  finding  frequent
itemsets with FP-growth PART 4 ADDITIONAL TOOLS Using principal component analysis to simplify
data Simplifying data with the singular value decomposition Big data and MapReduce

Human-in-the-Loop Machine Learning Simon and Schuster
Machine learning applications perform better with human feedback. Keeping the right people in the
loop improves the accuracy of models, reduces errors in data, lowers costs, and helps you ship
models faster. Human-in-the-loop machine learning lays out methods for humans and machines to
work  together  effectively.  You'll  find best  practices  on selecting sample  data  for  human feedback,
quality control for human annotations, and designing annotation interfaces. You'll learn to dreate
training data for labeling, object detection, and semantic segmentation, sequence labeling, and
more. The book starts with the basics and progresses to advanced techniques like transfer learning
and self-supervision within annotation workflows.

Foundations of Machine Learning, second edition MIT Press
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. 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;  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
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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.


