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A First Course in Machine Learning Simon Rogers 2016-10-14 "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
Algorithmic Aspects of Machine Learning Ankur Moitra 2018-09-27 Introduces cutting-edge research on machine
learning theory and practice, providing an accessible, modern algorithmic toolkit.
Data Mining Richard J. Roiger 2017-01-06 Data Mining: A Tutorial-Based Primer, Second Edition provides a
comprehensive introduction to data mining with a focus on model building and testing, as well as on interpreting
and validating results. The text guides students to understand how data mining can be employed to solve real
problems and recognize whether a data mining solution is a feasible alternative for a specific problem.
Fundamental data mining strategies, techniques, and evaluation methods are presented and implemented with
the help of two well-known software tools. Several new topics have been added to the second edition including
an introduction to Big Data and data analytics, ROC curves, Pareto lift charts, methods for handling large-sized,
streaming and imbalanced data, support vector machines, and extended coverage of textual data mining. The
second edition contains tutorials for attribute selection, dealing with imbalanced data, outlier analysis, time series
analysis, mining textual data, and more. The text provides in-depth coverage of RapidMiner Studio and Weka’s
Explorer interface. Both software tools are used for stepping students through the tutorials depicting the
knowledge discovery process. This allows the reader maximum flexibility for their hands-on data mining
experience.
Machine Learning for Audio, Image and Video Analysis Francesco Camastra 2015-07-21 This second edition
focuses on audio, image and video data, the three main types of input that machines deal with when interacting

with the real world. A set of appendices provides the reader with self-contained introductions to the mathematical
background necessary to read the book. Divided into three main parts, From Perception to Computation
introduces methodologies aimed at representing the data in forms suitable for computer processing, especially
when it comes to audio and images. Whilst the second part, Machine Learning includes an extensive overview of
statistical techniques aimed at addressing three main problems, namely classification (automatically assigning a
data sample to one of the classes belonging to a predefined set), clustering (automatically grouping data
samples according to the similarity of their properties) and sequence analysis (automatically mapping a
sequence of observations into a sequence of human-understandable symbols). The third part Applications
shows how the abstract problems defined in the second part underlie technologies capable to perform complex
tasks such as the recognition of hand gestures or the transcription of handwritten data. Machine Learning for
Audio, Image and Video Analysis is suitable for students to acquire a solid background in machine learning as
well as for practitioners to deepen their knowledge of the state-of-the-art. All application chapters are based on
publicly available data and free software packages, thus allowing readers to replicate the experiments.
Machine Learning Stephen Marsland 2014-10-08 A Proven, Hands-On Approach for Students without a Strong
Statistical FoundationSince the best-selling first edition was published, there have been several prominent
developments in the field of machine learning, including the increasing work on the statistical interpretations of
machine learning algorithms. Unfortunately, computer science students
Introduction to Pattern Recognition and Machine Learning M Narasimha Murty 2015-04-22 This book adopts a
detailed and methodological algorithmic approach to explain the concepts of pattern recognition. While the text
provides a systematic account of its major topics such as pattern representation and nearest neighbour based
classifiers, current topics — neural networks, support vector machines and decision trees — attributed to the
recent vast progress in this field are also dealt with. Introduction to Pattern Recognition and Machine Learning
will equip readers, especially senior computer science undergraduates, with a deeper understanding of the
subject matter. Contents:IntroductionTypes of DataFeature Extraction and Feature SelectionBayesian
LearningClassificationClassification Using Soft Computing TechniquesData ClusteringSoft ClusteringApplication
— Social and Information Networks Readership: Academics and working professionals in computer science. Key
Features:The algorithmic approach taken and the practical issues dealt with will aid the reader in writing
programs and implementing methodsCovers recent and advanced topics by providing working exercises,
examples and illustrations in each chapterProvides the reader with a deeper understanding of the subject
matterKeywords:Clustering;Classification;Supervised Learning;Soft Computing
Just Enough R! Richard J. Roiger 2020-05-20 Just Enough R! An Interactive Approach to Machine Learning and
Analytics presents just enough of the R language, machine learning algorithms, statistical methodology, and
analytics for the reader to learn how to find interesting structure in data. The approach might be called "seeing
then doing" as it first gives step-by-step explanations using simple, understandable examples of how the various
machine learning algorithms work independent of any programming language. This is followed by detailed scripts
written in R that apply the algorithms to solve nontrivial problems with real data. The script code is provided,
allowing the reader to execute the scripts as they study the explanations given in the text. Features Gets you
quickly using R as a problem-solving tool Uses RStudio’s integrated development environment Shows how to
interface R with SQLite Includes examples using R’s Rattle graphical user interface Requires no prior knowledge
of R, machine learning, or computer programming Offers over 50 scripts written in R, including several problemsolving templates that, with slight modification, can be used again and again Covers the most popular machine
learning techniques, including ensemble-based methods and logistic regression Includes end-of-chapter
exercises, many of which can be solved by modifying existing scripts Includes datasets from several areas,
including business, health and medicine, and science About the Author Richard J. Roiger is a professor emeritus
at Minnesota State University, Mankato, where he taught and performed research in the Computer and
Information Science Department for over 30 years.
AI for Everyone? Pieter Verdegem 2021-09-20 We are entering a new era of technological determinism and
solutionism in which governments and business actors are seeking data-driven change, assuming that Artificial
Intelligence is now inevitable and ubiquitous. But we have not even started asking the right questions, let alone
developed an understanding of the consequences. Urgently needed is debate that asks and answers
fundamental questions about power. This book brings together critical interrogations of what constitutes AI, its
impact and its inequalities in order to offer an analysis of what it means for AI to deliver benefits for everyone.
The book is structured in three parts: Part 1, AI: Humans vs. Machines, presents critical perspectives on humanmachine dualism. Part 2, Discourses and Myths About AI, excavates metaphors and policies to ask normative
questions about what is ‘desirable’ AI and what conditions make this possible. Part 3, AI Power and Inequalities,
discusses how the implementation of AI creates important challenges that urgently need to be addressed.
Bringing together scholars from diverse disciplinary backgrounds and regional contexts, this book offers a vital
intervention on one of the most hyped concepts of our times.
Understanding Machine Learning Shai Shalev-Shwartz 2014-05-19 Introduces machine learning and its

algorithmic paradigms, explaining the principles behind automated learning approaches and the considerations
underlying their usage.
Deep Learning Josh Patterson 2017-07-28 How can machine learning--especially deep neural networks--make a
real difference in your organization? This hands-on guide not only provides practical information, but helps you
get started building efficient deep learning networks. The authors provide the fundamentals of deep learning-tuning, parallelization, vectorization, and building pipelines--that are valid for any library before introducing the
open source Deeplearning4j (DL4J) library for developing production-class workflows. Through real-world
examples, you'll learn methods and strategies for training deep network architectures and running deep learning
workflows on Spark and Hadoop with DL4J.
An Algorithmic Perspective on Imitation Learning Takayuki Osa 2018-03-27 Familiarizes machine learning
experts with imitation learning, statistical supervised learning theory, and reinforcement learning. It also
roboticists and experts in applied artificial intelligence with a broader appreciation for the frameworks and tools
available for imitation learning.
Ensemble Methods Zhi-Hua Zhou 2012-06-06 An up-to-date, self-contained introduction to a state-of-the-art
machine learning approach, Ensemble Methods: Foundations and Algorithms shows how these accurate
methods are used in real-world tasks. It gives you the necessary groundwork to carry out further research in this
evolving field. After presenting background and terminology, the book covers the main algorithms and theories,
including Boosting, Bagging, Random Forest, averaging and voting schemes, the Stacking method, mixture of
experts, and diversity measures. It also discusses multiclass extension, noise tolerance, error-ambiguity and
bias-variance decompositions, and recent progress in information theoretic diversity. Moving on to more
advanced topics, the author explains how to achieve better performance through ensemble pruning and how to
generate better clustering results by combining multiple clusterings. In addition, he describes developments of
ensemble methods in semi-supervised learning, active learning, cost-sensitive learning, class-imbalance
learning, and comprehensibility enhancement.
Machine Learning for Algorithmic Trading - Second Edition Stefan Jansen 2020-07-31
Pattern Recognition M. Narasimha Murty 2011-05-25 Observing the environment and recognising patterns for
the purpose of decision making is fundamental to human nature. This book deals with the scientific discipline that
enables similar perception in machines through pattern recognition (PR), which has application in diverse
technology areas. This book is an exposition of principal topics in PR using an algorithmic approach. It provides
a thorough introduction to the concepts of PR and a systematic account of the major topics in PR besides
reviewing the vast progress made in the field in recent times. It includes basic techniques of PR, neural
networks, support vector machines and decision trees. While theoretical aspects have been given due coverage,
the emphasis is more on the practical. The book is replete with examples and illustrations and includes chapterend exercises. It is designed to meet the needs of senior undergraduate and postgraduate students of computer
science and allied disciplines.
The Cultural Life of Machine Learning Jonathan Roberge 2020-11-30 This book brings together the work of
historians and sociologists with perspectives from media studies, communication studies, cultural studies, and
information studies to address the origins, practices, and possible futures of contemporary machine learning.
From its foundations in 1950s and 1960s pattern recognition and neural network research to the modern-day
social and technological dramas of DeepMind’s AlphaGo, predictive political forecasting, and the governmentality
of extractive logistics, machine learning has become controversial precisely because of its increased
embeddedness and agency in our everyday lives. How can we disentangle the history of machine learning from
conventional histories of artificial intelligence? How can machinic agents’ capacity for novelty be theorized? Can
reform initiatives for fairness and equity in AI and machine learning be realized, or are they doomed to cooptation
and failure? And just what kind of “learning” does machine learning truly represent? We empirically address
these questions and more to provide a baseline for future research. Chapter 2 is available open access under a
Creative Commons Attribution 4.0 International License via link.springer.com.
Machine Learning Kevin P. Murphy 2012-08-24 A comprehensive introduction to machine learning that uses
probabilistic models and inference as a unifying approach. Today's Web-enabled deluge of electronic data calls
for automated methods of data analysis. Machine learning provides these, developing methods that can
automatically detect patterns in data and then use the uncovered patterns to predict future data. This textbook
offers a comprehensive and self-contained introduction to the field of machine learning, based on a unified,
probabilistic approach. The coverage combines breadth and depth, offering necessary background material on
such topics as probability, optimization, and linear algebra as well as discussion of recent developments in the
field, including conditional random fields, L1 regularization, and deep learning. The book is written in an informal,
accessible style, complete with pseudo-code for the most important algorithms. All topics are copiously illustrated
with color images and worked examples drawn from such application domains as biology, text processing,
computer vision, and robotics. Rather than providing a cookbook of different heuristic methods, the book
stresses a principled model-based approach, often using the language of graphical models to specify models in

a concise and intuitive way. Almost all the models described have been implemented in a MATLAB software
package—PMTK (probabilistic modeling toolkit)—that is freely available online. The book is suitable for upperlevel undergraduates with an introductory-level college math background and beginning graduate students.
Foundations of Data Science Avrim Blum 2020-01-31 Covers mathematical and algorithmic foundations of data
science: machine learning, high-dimensional geometry, and analysis of large networks.
Universal Artificial Intelligence Marcus Hutter 2006-01-17 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.
Chinese Handwriting Recognition: An Algorithmic Perspective Tonghua Su 2013-01-11 Designing machines that
can read handwriting like human beings has been an ambitious goal for more than half a century, driving
talented researchers to explore diverse approaches. Obstacles have often been encountered that at first
appeared insurmountable but were indeed overcome before long. Yet some open issues remain to be solved. As
an indispensable branch, Chinese handwriting recognition has been termed as one of the most difficult Pattern
Recognition tasks. Chinese handwriting recognition poses its own unique challenges, such as huge variations in
strokes, diversity of writing styles, and a large set of confusable categories. With ever-increasing training data,
researchers have pursued elaborate algorithms to discern characters from different categories and compensate
for the sample variations within the same category. As a result, Chinese handwriting recognition has evolved
substantially and amazing achievements can be seen. This book introduces integral algorithms used in Chinese
handwriting recognition and the applications of Chinese handwriting recogniers. The first part of the book covers
both widespread canonical algorithms to a reliable recognizer and newly developed scalable methods in Chinese
handwriting recognition. The recognition of Chinese handwritten text is presented systematically, including
instructive guidelines for collecting samples, novel recognition paradigms, distributed discriminative learning of
appearance models and distributed estimation of contextual models for large categories, in addition to celebrated
methods, e.g. Gradient features, MQDF and HMMs. In the second part of this book, endeavors are made to
create a friendlier human-machine interface through application of Chinese handwriting recognition. Four
scenarios are exemplified: grid-assisted input, shortest moving input, handwritten micro-blog, and instant
handwriting messenger. All the while, the book moves from basic to more complex approaches, also providing a
list for further reading with literature comments.
Foundations of Machine Learning, second edition Mehryar Mohri 2018-12-25 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
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.
Introduction to Machine Learning Ethem Alpaydin 2014-08-29 The goal of machine learning is to program
computers to use example data or past experience to solve a given problem. Many successful applications of
machine learning exist already, including systems that analyze past sales data to predict customer behavior,
optimize robot behavior so that a task can be completed using minimum resources, and extract knowledge from

bioinformatics data. Introduction to Machine Learning is a comprehensive textbook on the subject, covering a
broad array of topics not usually included in introductory machine learning texts. Subjects include supervised
learning; Bayesian decision theory; parametric, semi-parametric, and nonparametric methods; multivariate
analysis; hidden Markov models; reinforcement learning; kernel machines; graphical models; Bayesian
estimation; and statistical testing.Machine learning is rapidly becoming a skill that computer science students
must master before graduation. The third edition of Introduction to Machine Learning reflects this shift, with
added support for beginners, including selected solutions for exercises and additional example data sets (with
code available online). Other substantial changes include discussions of outlier detection; ranking algorithms for
perceptrons and support vector machines; matrix decomposition and spectral methods; distance estimation; new
kernel algorithms; deep learning in multilayered perceptrons; and the nonparametric approach to Bayesian
methods. All learning algorithms are explained so that students can easily move from the equations in the book
to a computer program. The book can be used by both advanced undergraduates and graduate students. It will
also be of interest to professionals who are concerned with the application of machine learning methods.
Machine Learning Stephen Marsland 2011-03-23 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
Information Theory, Inference and Learning Algorithms David J. C. MacKay 2003-09-25 Table of contents
Port Security Management, Second Edition Kenneth Christopher 2014-06-20 Sea and freshwater ports are a key
component of critical infrastructure and essential for maintaining global and domestic economies. In order to
effectively secure a dynamic port facility operation, one must understand the business of maritime commerce.
Following in the tradition of its bestselling predecessor, Port Security Management, Second Edition continues to
supply readers with this understanding. This fully updated edition covers the latest in continuously changing
legislation regarding federal mandates, securing vessels, cargo security, and granting employee credentials.
Focusing on best practices, it details real-world solutions that law enforcement authorities and security
management professionals can put to use immediately. Assuming little prior knowledge of the industry, the book
examines port security in the context of global transportation systems. It supplies practitioners and educators
with a framework for managing port security and details risk assessment and physical security best practices for
securing ships and ports. The book explains how the various stakeholders, including port management, security,
government, and private industry, can collaborate to develop safe and secure best practices while maintaining
efficient operations. Addressing the legislative measures, regulatory issues, and logistical aspects of port
security, the book includes coverage of cruise ships, cargo security, CT-PAT, and emergency operations.
Complete with a new chapter on intelligence, this book is ideal for anyone with a vested interest in secure and
prosperous port facilities who wants to truly understand how to best tackle the management of port security.
Intelligent Video Surveillance Systems Maheshkumar H Kolekar 2018-06-27 This book will provide an overview
of techniques for visual monitoring including video surveillance and human activity understanding. It will present
the basic techniques of processing video from static cameras, starting with object detection and tracking. The
author will introduce further video analytic modules including face detection, trajectory analysis and object
classification. Examining system design and specific problems in visual surveillance, such as the use of multiple
cameras and moving cameras, the author will elaborate on privacy issues focusing on approaches where
automatic processing can help protect privacy.
Data Mining and Machine Learning Mohammed J. Zaki 2020-01-31 New to the second edition of this advanced
text are several chapters on regression, including neural networks and deep learning.
Machine Learning for Microbial Phenotype Prediction Roman Feldbauer 2016-06-15 This thesis presents a
scalable, generic methodology for microbial phenotype prediction based on supervised machine learning,
several models for biological and ecological traits of high relevance, and the deployment in metagenomic
datasets. The results suggest that the presented prediction tool can be used to automatically annotate
phenotypes in near-complete microbial genome sequences, as generated in large numbers in current
metagenomic studies. Unraveling relationships between a living organism's genetic information and its
observable traits is a central biological problem. Phenotype prediction facilitated by machine learning techniques
will be a major step forward to creating biological knowledge from big data.
A Concise Introduction to Machine Learning A.C. Faul 2019-08-23 The emphasis of the book is on the question
of Why – only if why an algorithm is successful is understood, can it be properly applied, and the results trusted.
Algorithms are often taught side by side without showing the similarities and differences between them. This
book addresses the commonalities, and aims to give a thorough and in-depth treatment and develop intuition,
while remaining concise. This useful reference should be an essential on the bookshelves of anyone employing
machine learning techniques.
Human and Machine Learning Jianlong Zhou 2018-06-07 With an evolutionary advancement of Machine
Learning (ML) algorithms, a rapid increase of data volumes and a significant improvement of computation

powers, machine learning becomes hot in different applications. However, because of the nature of “black-box”
in ML methods, ML still needs to be interpreted to link human and machine learning for transparency and user
acceptance of delivered solutions. This edited book addresses such links from the perspectives of visualisation,
explanation, trustworthiness and transparency. The book establishes the link between human and machine
learning by exploring transparency in machine learning, visual explanation of ML processes, algorithmic
explanation of ML models, human cognitive responses in ML-based decision making, human evaluation of
machine learning and domain knowledge in transparent ML applications. This is the first book of its kind to
systematically understand the current active research activities and outcomes related to human and machine
learning. The book will not only inspire researchers to passionately develop new algorithms incorporating human
for human-centred ML algorithms, resulting in the overall advancement of ML, but also help ML practitioners
proactively use ML outputs for informative and trustworthy decision making. This book is intended for
researchers and practitioners involved with machine learning and its applications. The book will especially
benefit researchers in areas like artificial intelligence, decision support systems and human-computer interaction.
Port Security Management Kenneth Christopher 2009-03-24 The term homeland security hardly existed before
September 11, 2001, yet today it dominates public policy and the economic agendas of world governments. The
transportation industries have been subjected to unprecedented scrutiny and regulatory mandates in recent
years, and the port and maritime sector are no exception. Port Security Management reflects this altered
landscape of the post-9/11 era, providing real-world guidelines for strategic security planning and implementation
processes. Balance security with business needs The book begins with a historical and organizational
perspective on maritime and port security. It then discusses the management of risk assessment, presenting it
within the context of the unique vulnerabilities within the maritime and port environments. The important
relationships between risk analysis, facility security planning, and coordination among port
stakeholders—including the public and private sector businesses—provide the framework for understanding the
pivotal role of security managers, security personnel, and law enforcement in ensuring the safety and security of
port users and their interests. Work cohesively with governmental and private entities The text also addresses
the ground-level issues, tasks, and responsibilities that must be managed by the security manager in concert
with the port director and federal and local law enforcement agencies. The author explores the growth of
multiuse port facilities for recreation, hospitality, and external business and commercial interests and offers
perspectives on the role of technology in security. Finally, the book examines the need to develop contingency
and emergency operations plans and work effectively with federal, state, local, and private enterprises in
coordinating both routine and emergency response mechanisms.
Scaling Up Machine Learning Ron Bekkerman 2012 This integrated collection covers a range of parallelization
platforms, concurrent programming frameworks and machine learning settings, with case studies.
Hands-On Machine Learning with R Brad Boehmke 2019-11-07 Hands-on Machine Learning with R provides a
practical and applied approach to learning and developing intuition into today’s most popular machine learning
methods. This book serves as a practitioner’s guide to the machine learning process and is meant to help the
reader learn to apply the machine learning stack within R, which includes using various R packages such as
glmnet, h2o, ranger, xgboost, keras, and others to effectively model and gain insight from their data. The book
favors a hands-on approach, providing an intuitive understanding of machine learning concepts through concrete
examples and just a little bit of theory. Throughout this book, the reader will be exposed to the entire machine
learning process including feature engineering, resampling, hyperparameter tuning, model evaluation, and
interpretation. The reader will be exposed to powerful algorithms such as regularized regression, random forests,
gradient boosting machines, deep learning, generalized low rank models, and more! By favoring a hands-on
approach and using real word data, the reader will gain an intuitive understanding of the architectures and
engines that drive these algorithms and packages, understand when and how to tune the various
hyperparameters, and be able to interpret model results. By the end of this book, the reader should have a firm
grasp of R’s machine learning stack and be able to implement a systematic approach for producing high quality
modeling results. Features: · Offers a practical and applied introduction to the most popular machine learning
methods. · Topics covered include feature engineering, resampling, deep learning and more. · Uses a hands-on
approach and real world data.
Artificial Intelligence and Causal Inference Momiao Xiong 2022-01-20 Artificial Intelligence and Causal Inference
address the recent development of relationships between artificial intelligence (AI) and causal inference. Despite
significant progress in AI, a great challenge in AI development we are still facing is to understand mechanism
underlying intelligence, including reasoning, planning and imagination. Understanding, transfer and
generalization are major principles that give rise intelligence. One of a key component for understanding is
causal inference. Causal inference includes intervention, domain shift learning, temporal structure and
counterfactual thinking as major concepts to understand causation and reasoning. Unfortunately, these essential
components of the causality are often overlooked by machine learning, which leads to some failure of the deep
learning. AI and causal inference involve (1) using AI techniques as major tools for causal analysis and (2)

applying the causal concepts and causal analysis methods to solving AI problems. The purpose of this book is to
fill the gap between the AI and modern causal analysis for further facilitating the AI revolution. This book is ideal
for graduate students and researchers in AI, data science, causal inference, statistics, genomics, bioinformatics
and precision medicine. Key Features: Cover three types of neural networks, formulate deep learning as an
optimal control problem and use Pontryagin’s Maximum Principle for network training. Deep learning for
nonlinear mediation and instrumental variable causal analysis. Construction of causal networks is formulated as
a continuous optimization problem. Transformer and attention are used to encode-decode graphics. RL is used
to infer large causal networks. Use VAE, GAN, neural differential equations, recurrent neural network (RNN) and
RL to estimate counterfactual outcomes. AI-based methods for estimation of individualized treatment effect in the
presence of network interference.
Applied Natural Language Processing with Python Taweh Beysolow II 2018-09-11 Learn to harness the power of
AI for natural language processing, performing tasks such as spell check, text summarization, document
classification, and natural language generation. Along the way, you will learn the skills to implement these
methods in larger infrastructures to replace existing code or create new algorithms. Applied Natural Language
Processing with Python starts with reviewing the necessary machine learning concepts before moving onto
discussing various NLP problems. After reading this book, you will have the skills to apply these concepts in your
own professional environment. What You Will Learn Utilize various machine learning and natural language
processing libraries such as TensorFlow, Keras, NLTK, and Gensim Manipulate and preprocess raw text data in
formats such as .txt and .pdf Strengthen your skills in data science by learning both the theory and the
application of various algorithms Who This Book Is For You should be at least a beginner in ML to get the most
out of this text, but you needn’t feel that you need be an expert to understand the content.
Mathematics for Machine Learning Marc Peter Deisenroth 2020-03-31 Distills key concepts from linear algebra,
geometry, matrices, calculus, optimization, probability and statistics that are used in machine learning.
Machine Learning Sergios Theodoridis 2020-02-19 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 feedforward 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
Pattern Recognition and Machine Learning Christopher M. Bishop 2016-08-23 This is the first textbook on
pattern recognition to present the Bayesian viewpoint. The book presents approximate inference algorithms that
permit fast approximate answers in situations where exact answers are not feasible. It uses graphical models to

describe probability distributions when no other books apply graphical models to machine learning. No previous
knowledge of pattern recognition or machine learning concepts is assumed. Familiarity with multivariate calculus
and basic linear algebra is 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.
Multidimensional Particle Swarm Optimization for Machine Learning and Pattern Recognition Serkan Kiranyaz
2013-07-16 For many engineering problems we require optimization processes with dynamic adaptation as we
aim to establish the dimension of the search space where the optimum solution resides and develop robust
techniques to avoid the local optima usually associated with multimodal problems. This book explores
multidimensional particle swarm optimization, a technique developed by the authors that addresses these
requirements in a well-defined algorithmic approach. After an introduction to the key optimization techniques, the
authors introduce their unified framework and demonstrate its advantages in challenging application domains,
focusing on the state of the art of multidimensional extensions such as global convergence in particle swarm
optimization, dynamic data clustering, evolutionary neural networks, biomedical applications and personalized
ECG classification, content-based image classification and retrieval, and evolutionary feature synthesis. The
content is characterized by strong practical considerations, and the book is supported with fully documented
source code for all applications presented, as well as many sample datasets. The book will be of benefit to
researchers and practitioners working in the areas of machine intelligence, signal processing, pattern
recognition, and data mining, or using principles from these areas in their application domains. It may also be
used as a reference text for graduate courses on swarm optimization, data clustering and classification, contentbased multimedia search, and biomedical signal processing applications.
Building Machine Learning Systems with Python - Second Edition Luis Pedro Coelho 2015-03-26 This book
primarily targets Python developers who want to learn and use Python's machine learning capabilities and gain
valuable insights from data to develop effective solutions for business problems.
Introduction to Statistical Machine Learning Masashi Sugiyama 2015-10-31 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.
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