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Machine Learning MIT Press

This book provides a unified approach for the study of constrained Markov decision
processes with a finite state space and unbounded costs. Unlike the single controller
case considered in many other books, the author considers a single controller with
several objectives, such as minimizing delays and loss, probabilities, and
maximization of throughputs. It is desirable to design a controller that minimizes one
cost objective, subject to inequality constraints on other cost objectives. This
framework describes dynamic decision problems arising frequently in many
engineering fields. A thorough overview of these applications is presented in the
introduction. The book is then divided into three sections that build upon each other.
The first part explains the theory for the finite state space. The author characterizes
the set of achievable expected occupation measures as well as performance vectors,
and identifies simple classes of policies among which optimal policies exist. This
allows the reduction of the original dynamic into a linear program. A Lagranian
approach is then used to derive the dual linear program using dynamic programming
techniques. In the second part, these results are extended to the infinite state space
and action spaces. The author provides two frameworks: the case where costs are
bounded below and the contracting framework. The third part builds upon the results
of the first two parts and examines asymptotical results of the convergence of both
the value and the policies in the time horizon and in the discount factor. Finally,
several state truncation algorithms that enable the approximation of the solution of
the original control problem via finite linear programs are given.

Introduction to Probability, Second Edition Morgan & Claypool Publishers
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
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statistical learning theory: the Support Vector Machine (SVM). This gave rise to a 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 well-founded yet
easy-to-use kernel algorithms and to understand and apply the powerful algorithms that
have been developed over the last few years.

Analysis|| Cengage Learning

Developed from celebrated Harvard statistics lectures, Introduction to Probability provides
essential language and tools for understanding statistics, randomness, and uncertainty. The book
explores awide variety of applications and examples, ranging from coincidences and paradoxes
to Google PageRank and Markov chain Monte Carlo (MCMC). Additional application areas
explored include genetics, medicine, computer science, and information theory. The authors
present the material in an accessible style and motivate concepts using real-world examples.
Throughout, they use stories to uncover connections between the fundamental distributionsin
statistics and conditioning to reduce complicated problems to manageable pieces. The book
Includes many intuitive explanations, diagrams, and practice problems. Each chapter ends with a
section showing how to perform relevant simulations and calculationsin R, afree statistical
software environment. The second edition adds many new examples, exercises, and explanations,
to deepen understanding of the ideas, clarify subtle concepts, and respond to feedback from many
students and readers. New supplementary online resources have been devel oped, including
animations and interactive visualizations, and the book has been updated to dovetail with these
resources. Supplementary material is available on Joseph Blitzstein’s website www. stat110.net.
The supplements include: Solutions to selected exercises Additional practice problems Handouts
including review material and sample exams Animations and interactive visualizations created in
connection with the edX online version of Stat 110. Links to lecture videos available on I Tunes
U and YouTube There is a'so a complete instructor's solutions manual available to instructors
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who require the book for a course.
I ntroduction to Sports Bi onechani cs CRC Press
A conprehensive introduction to machine | earning that uses

for the finance industry. This book is written for advanced graduate students and academics in financial
econometrics, mathematical finance and applied statistics, in addition to quants and data scientists in the field
of quantitative finance. Machine Learning in Finance: From Theory to Practice is divided into three parts,

probabilistic nodels and inference as a unifying approach. Today's Web-each partcovering theory and applications. The first presents supervised learning for cross-sectional data

enabl ed del uge of electronic data calls for automated nethods of data
anal ysi s.
automatically detect patterns in data and then use the uncovered
patterns to predict future data. This textbook offers a conprehensive
and self-contained introduction to the field of machine | earning,
based on a unified, probabilistic approach. The coverage conbi nes
breadth and depth, offering necessary background material on such
topics as probability, optim zation, and |linear al gebra as well as

di scussi on of recent devel opnents in the field, including conditional
random fi el ds, L1 regularization, and deep | earning. The book is
witten in an informal, accessible style, conplete with pseudo-code
for the nost inportant algorithns. Al topics are copiously
illustrated with color i mages and wor ked exanpl es drawn from such
application domai ns as biol ogy, text processing, conputer vision,
robotics. Rather than providing a cookbook of different heuristic
nmet hods, the book stresses a principled nodel -based approach, often
usi ng the | anguage of graphical nodels to specify nodels in a concise
and intuitive way. Alnost all the nodels descri bed have been

I npl emented in a MATLAB software package—PMIK (probabilistic nodeling
toolkit)—that is freely available online. The book is suitable for
upper -1 evel undergraduates with an introductory-level college math
background and begi nni ng graduat e students.

From Theory to Practice Springer

Interested in the Genetic Algorithm? Simulated Annealing? Ant Colony Optimization? Essentials of
Metaheuristics covers these and other metaheuristics algorithms, and is intended for undergraduate
students, programmers, and non-experts. The book covers a wide range of algorithms,
representations, selection and modification operators, and related topics, and includes 71 figures and
135 algorithms great and small. Algorithms include: Gradient Ascent techniques, Hill-Climbing
variants, Simulated Annealing, Tabu Search variants, Iterated Local Search, Evolution Strategies, the
Genetic Algorithm, the Steady-State Genetic Algorithm, Differential Evolution, Particle Swarm
Optimization, Genetic Programming variants, One- and Two-Population Competitive Coevolution,
N-Population Cooperative Coevolution, Implicit Fitness Sharing, Deterministic Crowding, NSGA-
I, SPEA2, GRASP, Ant Colony Optimization variants, Guided Local Search, LEM, PBIL, UMDA,
cGA, BOA, SAMUEL, ZCS, XCS, and XCSF.

Solving the Curses of Dimensionality Routledge

This book introduces machine learning methods in finance. It presents a unified treatment of machine
learning and various statistical and computational disciplines in quantitative finance, such as financial
econometrics and discrete time stochastic control, with an emphasis on how theory and hypothesis tests
inform the choice of algorithm for financial data modeling and decision making. With the trend towards

and

from both a Bayesian and frequentist perspective. The more advanced material places a firm emphasis on

Machi ne | earni ng provi des these, devel opi ng et hods that can neural networks, including deep learning, as well as Gaussian processes, with examples in investment

management and derivative modeling. The second part presents supervised learning for time series data,
arguably the most common data type used in finance with examples in trading, stochastic volatility and fixed
income modeling. Finally, the third part presents reinforcement learning and its applications in trading,
investment and wealth management. Python code examples are provided to support the readers’
understanding of the methodologies and applications. The book also includes more than 80 mathematical
and programming exercises, with worked solutions available to instructors. As a bridge to research in this
emergent field, the final chapter presents the frontiers of machine learning in finance from a researcher's
perspective, highlighting how many well-known concepts in statistical physics are likely to emerge as
important methodologies for machine learning in finance.

Analysing Human Movement Patterns Foundations and Trends (R) in Machine Learning

foreword by Lashon Booker To program an autonomous robot to act reliably in a dynamic environment is a
complex task. The dynamics of the environment are unpredictable, and the robots’ sensors provide noisy
input. A learning autonomous robot, one that can acquire knowledge through interaction with its
environment and then adapt its behavior, greatly simplifies the designer’s work. A learning robot need not be
given all of the details of its environment, and its sensors and actuators need not be finely tuned. Robot
Shaping is about designing and building learning autonomous robots. The term "shaping” comes from
experimental psychology, where it describes the incremental training of animals. The authors propose a new
engineering discipline, "behavior engineering," to provide the methodologies and tools for creating
autonomous robots. Their techniques are based on classifier systems, a reinforcement learning architecture
originated by John Holland, to which they have added several new ideas, such as "mutespec,"” classifier system
“energy,"and dynamic population size. In the book they present Behavior Analysis and Training (BAT) as an
example of a behavior engineering methodology.

Stochastic Local Search CRC Press

Machine learning (ML) is changing virtually every aspect of our lives. Today ML algorithms accomplish tasks that
until recently only expert humans could perform. As it relates to finance, this is the most exciting time to adopt a
disruptive technology that will transform how everyone invests for generations. Readers will learn how to structure Big
data in a way that is amenable to ML algorithms; how to conduct research with ML algorithms on that data; how to
use supercomputing methods; how to backtest your discoveries while avoiding false positives. The book addresses real-
life problems faced by practitioners on a daily basis, and explains scientifically sound solutions using math, supported
by code and examples. Readers become active users who can test the proposed solutions in their particular setting.
Written by a recognized expert and portfolio manager, this book will equip investment professionals with the
groundbreaking tools needed to succeed in modern finance.

sgfrgds McGraw-Hill Education

From household appliances to applications in robotics, engineered systems involving complex
dynamics can only be as effective as the algorithms that control them. While Dynamic Programming
(DP) has provided researchers with a way to optimally solve decision and control problems involving
complex dynamic systems, its practical value was limited by algorithms that lacked the capacity to
scale up to realistic problems. However, in recent years, dramatic developments in Reinforcement

increasing computational resources and larger datasets, machine learning has grown into an important skillset Léarning (RL), the model-free counterpart of DP, changed our understanding of what is possible.
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Those developments led to the creation of reliable methods that can be applied even when a and topological spaces. The book also has appendices on mathematical logic and the decimal system. The
mathematical model of the system is unavailable, allowing researchers to solve challenging control ~ entire text (omitting some less central topics) can be taught in two quarters of 25— 30 lectures each. The
problems in engineering, as well as in a variety of other disciplines, including economics, medicine, ~ course material is deeply intertwined with the exercises, as it is intended that the student actively learn the
and artificial intelligence. Reinforcement Learning and Dynamic Programming Using Function material (and practice thinking and writing rigorously) by proving several of the key results in the theory.

Approximators provides a comprehensive and unparalleled exploration of the field of RL and Dp.  Probabilistic Machine Learning IGI Global _ _
With a focus on continuous-variable problems, this seminal text details essential developments that ~ Stochastic local search (SLS) algorithms are among the most prominent and successful techniques for

have substantially altered the field over the past decade. In its pages, pioneering experts provide a solving computationally difficult problems. Offering a systematic treatment of SLS algorithms, this
concise introduction to classical RL and DP, followed by an extensive presentation of the state-of-the- POOK examines the general concepts and specific instances of SLS algorithms and considers their
art and novel methods in RL and DP with approximation. Combining algorithm development with ~ development, analysis and application.

theoretical guarantees, they elaborate on their work with illustrative examples and insightful RoboCup 2006: Robot Soccer World Cup X MIT Press _
comparisons. Three individual chapters are dedicated to representative algorithms from each of the ~ 11iS IS part two of a two-volume book on real analysis and is intended for senior undergraduate
major classes of techniques: value iteration, policy iteration, and policy search. The features and students of mathematics who have already been exposed to calculus. The emphasis is on rigour and

performance of these algorithms are highlighted in extensive experimental studies on a range of foundations of analysis. Beginning with the construction of the number systems and set theory, the

control applications. The recent development of applications involving complex systems has led to a book discusses the bgsics of analysis (limits, series, continuity, differentiation, Riemann integration),
surge of interest in RL and DP methods and the subsequent need for a quality resource on the subject. f[hrough to power series, several variable calculus and Fourier analysis, and then finally the Lebesgue
For graduate students and others new to the field, this book offers a thorough introduction to both the INtegral. These are almost entirely set in the concrete setting of the real line and Euclidean spaces,
basics and emerging methods. And for those researchers and practitioners working in the fieldsof ~ although there is some material on abstract metric and topological spaces. The book also has

optimal and adaptive control, machine learning, artificial intelligence, and operations research, this ~ @PPendices on mathematical logic and the decimal system. The entire text (omitting some less central
resource offers a combination of practical algorithms, theoretical analysis, and comprehensive topics) can be taught in two quarters of 25— 30 lectures each. The course material is deeply

examples that they will be able to adapt and apply to their own work. Access the authors' website at intertwined with the exercises, as it is intended that the student actively learn the material (and
www.dcsc.tudelft.nl/rlbook/ for additional material, including computer code used in the studies and Practice thinking and writing rigorously) by proving several of the key results in the theory.

information concerning new developments. Concepts and Applications Frontiers Media SA

 earning with Kernels Springer Nature Whether you are planning a career as an audiologist or speech-language pathologist, Clinical

A more intuitive approach to the mathematical foundation of computer science Discrete mathematics is the ~ Audiology: An Introduction, 2nd edition, is the most comprehensive, easy-to-understand book
basis of much of computer science, from algorithms and automata theory to combinatorics and graph designed to give you the clinical knowledge base needed to advance in your chosen profession.

theory. This textbook covers the discrete mathematics that every computer science student needs to learn.  Coverage of audiology basics is broadly based and includes topics such as hearing instruments,
Guiding students quickly through thirty-one short chapters that discuss one major topic each, this flexible  various assessment techniques, and the treatment process, in order to offer you a well-rounded view

book can be tailored to fit the syllabi for a variety of courses. Proven in the classroom, Essential Discrete of the clinical practice of audiology. Important Notice: Media content referenced within the product
Mathematics for Computer Science aims to teach mathematical reasoning as well as concepts and skillsby  description or the product text may not be available in the ebook version.

stressing the art of proof. Itis fully illustrated in color, and each chapter includes a concise summary as well as - Clinjcal Audiology: An Introduction Cambridge University Press

aset of exercises. The text requires only precalculus, and where calculus is needed, a quick summary of the  peep reinforcement learning is the combination of reinforcement learning (RL) and deep learning. This field

textbook for standard undergraduate courses, and is also suitable for high school courses, distance education  previously out of reach for a machine. Deep RL opens up many new applications in domains such as

for adult learners, and self-study. The essential introduction to discrete mathematics Features thirty-one short neaithcare, robotics, smart grids, finance, and many more. This book provides the reader with a starting point
chapters, each suitable for a single class lesson Includes more than 300 exercises Almost every formulaand  for ynderstanding the topic. Although written at a research level it provides a comprehensive and accessible

theorem proved in full Breadth of content makes the book adaptable to a variety of courses Each chapter introduction to deep reinforcement learning models, algorithms and techniques. Particular focus is on the
includes a concise summary Solutions manual available to instructors aspects related to generalization and how deep RL can be used for practical applications. Written by

An Introduction John Wiley & Sons recognized experts, this book is an important introduction to Deep Reinforcement Learning for

This is part one of a two-volume book on real analysis and is intended for senior undergraduate students of  practitioners, researchers and students alike.

mathematics who have already been exposed to calculus. The emphasis is on rigour and foundations of Support Vector Machines, Regularization, Optimization, and Beyond MIT Press

analysis. Beginning with the construction of the number systems and set theory, the book discusses the basics - An overview of the rapidly growing field of ant colony optimization that describes theoretical findings, the
of analysis (limits, series, continuity, differentiation, Riemann integration), through to power series, several major algorithms, and current applications. The complex social behaviors of ants have been much studied by

the concrete setting of the real line and Euclidean spaces, although there is some material on abstract metric
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difficult combinatorial optimization problems. The attempt to develop algorithms inspired by one aspect of  including three completely new chapters; Includes key principles and a rigorous treatment of topics.

ant behavior, the ability to find what computer scientists would call shortest paths, has become the field of ant Apply modern RL methods to practical problems of chatbots, robotics, discrete optimization, web automation, and

colony optimization (ACO), the most successful and widely recognized algorithmic technique based on ant  more, 2nd Edition John Wiley & Sons

behavior. This book presents an overview of this rapidly growing field, from its theoretical inception to asfbgsdfy

practical applications, including descriptions of many available ACO algorithms and their uses. The book first Th_e Robotics Primer MIT Press _
describes the translation of observed ant behavior into working optimization algorithms. The ant colony Reinforcement Learning, second editionAn IntroductionMIT Press

metaheuristic is then introduced and viewed in the general context of combinatorial optimization. This is
followed by a detailed description and guide to all major ACO algorithms and a report on current theoretical
findings. The book surveys ACO applications now in use, including routing, assignment, scheduling, subset,
machine learning, and bioinformatics problems. AntNet, an ACO algorithm designed for the network
routing problem, is described in detail. The authors conclude by summarizing the progress in the field and
outlining future research directions. Each chapter ends with bibliographic material, bullet points setting out
important ideas covered in the chapter, and exercises. Ant Colony Optimization will be of interest to
academic and industry researchers, graduate students, and practitioners who wish to learn how to implement
ACO algorithms.

Rollout, Policy Iteration, and Distributed Reinforcement Learning Reinforcement Learning, second
editionAn Introduction

Reinforcement learning is a learning paradigm concerned with learning to control a system so as to maximize
a numerical performance measure that expresses a long-term objective. What distinguishes reinforcement
learning from supervised learning is that only partial feedback is given to the learner about the learner's
predictions. Further, the predictions may have long term effects through influencing the future state of the
controlled system. Thus, time plays a special role. The goal in reinforcement learning is to develop efficient
learning algorithms, as well as to understand the algorithms' merits and limitations. Reinforcement learning is
of great interest because of the large number of practical applications that it can be used to address, ranging
from problems in artificial intelligence to operations research or control engineering. In this book, we focus
on those algorithms of reinforcement learning that build on the powerful theory of dynamic
programming.We give a fairly comprehensive catalog of learning problems, describe the core ideas, note a
large number of state of the art algorithms, followed by the discussion of their theoretical properties and
limitations.

The Cambridge Handbook of Computing Education Research MIT Press

Fundamentals of Power Electronics, Third Edition, is an up-to-date and authoritative text and reference
book on power electronics. This new edition retains the original objective and philosophy of focusing on the
fundamental principles, models, and technical requirements needed for designing practical power electronic
systems while adding a wealth of new material. Improved features of this new edition include: new material
on switching loss mechanisms and their modeling; wide bandgap semiconductor devices; a more rigorous
treatment of averaging; explanation of the Nyquist stability criterion; incorporation of the Tan and
Middlebrook model for current programmed control; a new chapter on digital control of switching
converters; major new chapters on advanced techniques of design-oriented analysis including feedback and
extra-element theorems; average current control; new material on input filter design; new treatment of
averaged switch modeling, simulation, and indirect power; and sampling effects in DCM, CPM, and digital
control. Fundamentals of Power Electronics, Third Edition, is intended for use in introductory power
electronics courses and related fields for both senior undergraduates and first-year graduate students
interested in converter circuits and electronics, control systems, and magnetic and power systems. It will also
be an invaluable reference for professionals working in power electronics, power conversion, and analog and
digital electronics. Includes an increased number of end of chapter problems; Updated and reorganized,
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