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Artificial Intelligence in Asset Management - Söhnke M. Bartram
2020-08-28
Artificial intelligence (AI) has grown in presence in asset management
and has revolutionized the sector in many ways. It has improved portfolio
management, trading, and risk management practices by increasing
efficiency, accuracy, and compliance. In particular, AI techniques help
construct portfolios based on more accurate risk and return forecasts
and more complex constraints. Trading algorithms use AI to devise novel
trading signals and execute trades with lower transaction costs. AI also
improves risk modeling and forecasting by generating insights from new
data sources. Finally, robo-advisors owe a large part of their success to
AI techniques. Yet the use of AI can also create new risks and challenges,
such as those resulting from model opacity, complexity, and reliance on
data integrity.
Machine Learning - Ethem Alpaydin 2016-10-07
A concise overview of machine learning—computer programs that learn
from data—which underlies applications that include recommendation
systems, face recognition, and driverless cars. Today, machine learning
underlies a range of applications we use every day, from product
recommendations to voice recognition—as well as some we don't yet use
everyday, including driverless cars. It is the basis of the new approach in
computing where we do not write programs but collect data; the idea is
to learn the algorithms for the tasks automatically from data. As
computing devices grow more ubiquitous, a larger part of our lives and
work is recorded digitally, and as “Big Data” has gotten bigger, the
theory of machine learning—the foundation of efforts to process that
data into knowledge—has also advanced. In this book, machine learning
expert Ethem Alpaydin offers a concise overview of the subject for the
general reader, describing its evolution, explaining important learning
algorithms, and presenting example applications. Alpaydin offers an
account of how digital technology advanced from number-crunching
mainframes to mobile devices, putting today's machine learning boom in
context. He describes the basics of machine learning and some
applications; the use of machine learning algorithms for pattern
recognition; artificial neural networks inspired by the human brain;
algorithms that learn associations between instances, with such
applications as customer segmentation and learning recommendations;
and reinforcement learning, when an autonomous agent learns act so as
to maximize reward and minimize penalty. Alpaydin then considers some
future directions for machine learning and the new field of “data
science,” and discusses the ethical and legal implications for data privacy
and security.
Design for Maintainability - Louis J. Gullo 2021-03-26
How to design for optimum maintenance capabilities and minimize the
repair time Design for Maintainability offers engineers a wide range of
tools and techniques for incorporating maintainability into the design
process for complex systems. With contributions from noted experts on
the topic, the book explains how to design for optimum maintenance
capabilities while simultaneously minimizing the time to repair
equipment. The book contains a wealth of examples and the most up-todate maintainability design practices that have proven to result in better
system readiness, shorter downtimes, and substantial cost savings over
the entire system life cycle, thereby, decreasing the Total Cost of
Ownership. Design for Maintainability offers a wealth of design practices
not covered in typical engineering books, thus allowing readers to think
outside the box when developing maintainability design requirements.
The book's principles and practices can help engineers to dramatically
improve their ability to compete in global markets and gain widespread
customer satisfaction. This important book: Offers a complete overview
of maintainability engineering as a system engineering discipline
Includes contributions from authors who are recognized leaders in the
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field Contains real-life design examples, both good and bad, from various
industries Presents realistic illustrations of good maintainability design
principles Provides discussion of the interrelationships between
maintainability with other related disciplines Explores trending topics in
technologies Written for design and logistics engineers and managers,
Design for Maintainability is a comprehensive resource containing the
most reliable and innovative techniques for improving maintainability
when designing a system or product.
Feature Engineering for Machine Learning - Alice Zheng 2018-03-23
Feature engineering is a crucial step in the machine-learning pipeline,
yet this topic is rarely examined on its own. With this practical book,
you’ll learn techniques for extracting and transforming features—the
numeric representations of raw data—into formats for machine-learning
models. Each chapter guides you through a single data problem, such as
how to represent text or image data. Together, these examples illustrate
the main principles of feature engineering. Rather than simply teach
these principles, authors Alice Zheng and Amanda Casari focus on
practical application with exercises throughout the book. The closing
chapter brings everything together by tackling a real-world, structured
dataset with several feature-engineering techniques. Python packages
including numpy, Pandas, Scikit-learn, and Matplotlib are used in code
examples. You’ll examine: Feature engineering for numeric data:
filtering, binning, scaling, log transforms, and power transforms Natural
text techniques: bag-of-words, n-grams, and phrase detection Frequencybased filtering and feature scaling for eliminating uninformative features
Encoding techniques of categorical variables, including feature hashing
and bin-counting Model-based feature engineering with principal
component analysis The concept of model stacking, using k-means as a
featurization technique Image feature extraction with manual and deeplearning techniques
Introduction to Machine Learning - Ethem Alpaydin 2014-08-22
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.
Machine Learning in Chemistry - Hugh M Cartwright 2020-07-15
Progress in the application of machine learning (ML) to the physical and
life sciences has been rapid. A decade ago, the method was mainly of
interest to those in computer science departments, but more recently ML
tools have been developed that show significant potential across wide
areas of science. There is a growing consensus that ML software, and
related areas of artificial intelligence, may, in due course, become as
fundamental to scientific research as computers themselves. Yet a
perception remains that ML is obscure or esoteric, that only computer
scientists can really understand it, and that few meaningful applications
in scientific research exist. This book challenges that view. With
contributions from leading research groups, it presents in-depth
examples to illustrate how ML can be applied to real chemical problems.
Through these examples, the reader can both gain a feel for what ML can
and cannot (so far) achieve, and also identify characteristics that might
make a problem in physical science amenable to a ML approach. This
text is a valuable resource for scientists who are intrigued by the power
of machine learning and want to learn more about how it can be applied
in their own field.
Introduction to Machine Learning, fourth edition - Ethem Alpaydin
2020-03-24
A substantially revised fourth edition of a comprehensive textbook,
including new coverage of recent advances in deep learning and neural
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networks. The goal of machine learning is to program computers to use
example data or past experience to solve a given problem. Machine
learning underlies such exciting new technologies as self-driving cars,
speech recognition, and translation applications. This substantially
revised fourth edition of a comprehensive, widely used machine learning
textbook offers new coverage of recent advances in the field in both
theory and practice, including developments in deep learning and neural
networks. The book covers a broad array of topics not usually included in
introductory machine learning texts, including supervised learning,
Bayesian decision theory, parametric methods, semiparametric methods,
nonparametric methods, multivariate analysis, hidden Markov models,
reinforcement learning, kernel machines, graphical models, Bayesian
estimation, and statistical testing. The fourth edition offers a new
chapter on deep learning that discusses training, regularizing, and
structuring deep neural networks such as convolutional and generative
adversarial networks; new material in the chapter on reinforcement
learning that covers the use of deep networks, the policy gradient
methods, and deep reinforcement learning; new material in the chapter
on multilayer perceptrons on autoencoders and the word2vec network;
and discussion of a popular method of dimensionality reduction, t-SNE.
New appendixes offer background material on linear algebra and
optimization. End-of-chapter exercises help readers to apply concepts
learned. Introduction to Machine Learning can be used in courses for
advanced undergraduate and graduate students and as a reference for
professionals.
Machine Learning - Marco Gori 2017-11-20
Machine Learning: A Constraint-Based Approach provides readers with a
refreshing look at the basic models and algorithms of machine learning,
with an emphasis on current topics of interest that includes neural
networks and kernel machines. The book presents the information in a
truly unified manner that is based on the notion of learning from
environmental constraints. While regarding symbolic knowledge bases as
a collection of constraints, the book draws a path towards a deep
integration with machine learning that relies on the idea of adopting
multivalued logic formalisms, like in fuzzy systems. A special attention is
reserved to deep learning, which nicely fits the constrained- based
approach followed in this book. This book presents a simpler unified
notion of regularization, which is strictly connected with the parsimony
principle, and includes many solved exercises that are classified
according to the Donald Knuth ranking of difficulty, which essentially
consists of a mix of warm-up exercises that lead to deeper research
problems. A software simulator is also included. Presents fundamental
machine learning concepts, such as neural networks and kernel
machines in a unified manner Provides in-depth coverage of
unsupervised and semi-supervised learning Includes a software simulator
for kernel machines and learning from constraints that also includes
exercises to facilitate learning Contains 250 solved examples and
exercises chosen particularly for their progression of difficulty from
simple to complex
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.
Ensemble Algorithms and Their Applications - Panagiotis Pintelas
2020-09-16
In recent decades, the development of ensemble learning methodologies
has gained a significant attention from the scientific and industrial
community, and found their application in various real-word problems.
Theoretical and experimental evidence proved that ensemble models
provide a considerably better prediction performance than single models.
The main aim of this collection is to present the recent advances related
to ensemble learning algorithms and investigate the impact of their
application in a diversity of real-world problems. All papers possess
significant elements of novelty and introduce interesting ensemble-based
approaches, which provide readers with a glimpse of the state-of-the-art
research in the domain.
Deep Learning for Medical Image Analysis - S. Kevin Zhou 2017-01-18
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Deep learning is providing exciting solutions for medical image analysis
problems and is seen as a key method for future applications. This book
gives a clear understanding of the principles and methods of neural
network and deep learning concepts, showing how the algorithms that
integrate deep learning as a core component have been applied to
medical image detection, segmentation and registration, and computeraided analysis, using a wide variety of application areas. Deep Learning
for Medical Image Analysis is a great learning resource for academic and
industry researchers in medical imaging analysis, and for graduate
students taking courses on machine learning and deep learning for
computer vision and medical image computing and analysis. Covers
common research problems in medical image analysis and their
challenges Describes deep learning methods and the theories behind
approaches for medical image analysis Teaches how algorithms are
applied to a broad range of application areas, including Chest X-ray,
breast CAD, lung and chest, microscopy and pathology, etc. Includes a
Foreword written by Nicholas Ayache
Statistics and Probability with Applications for Engineers and Scientists Bhisham C Gupta 2014-03-06
Introducing the tools of statistics and probability from the ground up An
understanding of statistical tools is essential for engineers and scientists
who often need to deal with data analysis over the course of their work.
Statistics and Probability with Applications for Engineers and Scientists
walks readers through a wide range of popular statistical techniques,
explaining step-by-step how to generate, analyze, and interpret data for
diverse applications in engineering and the natural sciences. Unique
among books of this kind, Statistics and Probability with Applications for
Engineers and Scientists covers descriptive statistics first, then goes on
to discuss the fundamentals of probability theory. Along with case
studies, examples, and real-world data sets, the book incorporates clear
instructions on how to use the statistical packages Minitab® and
Microsoft® Office Excel® to analyze various data sets. The book also
features: • Detailed discussions on sampling distributions, statistical
estimation of population parameters, hypothesis testing, reliability
theory, statistical quality control including Phase I and Phase II control
charts, and process capability indices • A clear presentation of
nonparametric methods and simple and multiple linear regression
methods, as well as a brief discussion on logistic regression method •
Comprehensive guidance on the design of experiments, including
randomized block designs, one- and two-way layout designs, Latin square
designs, random effects and mixed effects models, factorial and
fractional factorial designs, and response surface methodology • A
companion website containing data sets for Minitab and Microsoft Office
Excel, as well as JMP ® routines and results Assuming no background in
probability and statistics, Statistics and Probability with Applications for
Engineers and Scientists features a unique, yet tried-and-true, approach
that is ideal for all undergraduate students as well as statistical
practitioners who analyze and illustrate real-world data in engineering
and the natural sciences.
Elements of Causal Inference - Jonas Peters 2017-11-29
A concise and self-contained introduction to causal inference,
increasingly important in data science and machine learning. The
mathematization of causality is a relatively recent development, and has
become increasingly important in data science and machine learning.
This book offers a self-contained and concise introduction to causal
models and how to learn them from data. After explaining the need for
causal models and discussing some of the principles underlying causal
inference, the book teaches readers how to use causal models: how to
compute intervention distributions, how to infer causal models from
observational and interventional data, and how causal ideas could be
exploited for classical machine learning problems. All of these topics are
discussed first in terms of two variables and then in the more general
multivariate case. The bivariate case turns out to be a particularly hard
problem for causal learning because there are no conditional
independences as used by classical methods for solving multivariate
cases. The authors consider analyzing statistical asymmetries between
cause and effect to be highly instructive, and they report on their decade
of intensive research into this problem. The book is accessible to readers
with a background in machine learning or statistics, and can be used in
graduate courses or as a reference for researchers. The text includes
code snippets that can be copied and pasted, exercises, and an appendix
with a summary of the most important technical concepts.
Machine Learning in Intrusion Detection - Yihua Liao 2005
Detection of anomalies in data is one of the fundamental machine
learning tasks. Anomaly detection provides the core technology for a
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broad spectrum of security-centric applications. In this dissertation, we
examine various aspects of anomaly based intrusion detection in
computer security. First, we present a new approach to learn program
behavior for intrusion detection. Text categorization techniques are
adopted to convert each process to a vector and calculate the similarity
between two program activities. Then the k-nearest neighbor classifier is
employed to classify program behavior as normal or intrusive. We
demonstrate that our approach is able to effectively detect intrusive
program behavior while a low false positive rate is achieved. Second, we
describe an adaptive anomaly detection framework that is de- signed to
handle concept drift and online learning for dynamic, changing
environments. Through the use of unsupervised evolving connectionist
systems, normal behavior changes are efficiently accommodated while
anomalous activities can still be recognized. We demonstrate the
performance of our adaptive anomaly detection systems and show that
the false positive rate can be significantly reduced.
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
Machine Learning for Ecology and Sustainable Natural Resource
Management - Grant Humphries 2018-11-05
Ecologists and natural resource managers are charged with making
complex management decisions in the face of a rapidly changing
environment resulting from climate change, energy development, urban
sprawl, invasive species and globalization. Advances in Geographic
Information System (GIS) technology, digitization, online data
availability, historic legacy datasets, remote sensors and the ability to
collect data on animal movements via satellite and GPS have given rise to
large, highly complex datasets. These datasets could be utilized for
making critical management decisions, but are often “messy” and
difficult to interpret. Basic artificial intelligence algorithms (i.e., machine
learning) are powerful tools that are shaping the world and must be
taken advantage of in the life sciences. In ecology, machine learning
algorithms are critical to helping resource managers synthesize
information to better understand complex ecological systems. Machine
Learning has a wide variety of powerful applications, with three general
uses that are of particular interest to ecologists: (1) data exploration to
gain system knowledge and generate new hypotheses, (2) predicting
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ecological patterns in space and time, and (3) pattern recognition for
ecological sampling. Machine learning can be used to make predictive
assessments even when relationships between variables are poorly
understood. When traditional techniques fail to capture the relationship
between variables, effective use of machine learning can unearth and
capture previously unattainable insights into an ecosystem's complexity.
Currently, many ecologists do not utilize machine learning as a part of
the scientific process. This volume highlights how machine learning
techniques can complement the traditional methodologies currently
applied in this field.
Recommender Systems Handbook - Francesco Ricci 2015-11-17
This second edition of a well-received text, with 20 new chapters,
presents a coherent and unified repository of recommender systems’
major concepts, theories, methodologies, trends, and challenges. A
variety of real-world applications and detailed case studies are included.
In addition to wholesale revision of the existing chapters, this edition
includes new topics including: decision making and recommender
systems, reciprocal recommender systems, recommender systems in
social networks, mobile recommender systems, explanations for
recommender systems, music recommender systems, cross-domain
recommendations, privacy in recommender systems, and semantic-based
recommender systems. This multi-disciplinary handbook involves worldwide experts from diverse fields such as artificial intelligence, humancomputer interaction, information retrieval, data mining, mathematics,
statistics, adaptive user interfaces, decision support systems, psychology,
marketing, and consumer behavior. Theoreticians and practitioners from
these fields will find this reference to be an invaluable source of ideas,
methods and techniques for developing more efficient, cost-effective and
accurate recommender systems.
Bayesian Reasoning and Machine Learning - David Barber
2012-02-02
A practical introduction perfect for final-year undergraduate and
graduate students without a solid background in linear algebra and
calculus.
Metric Learning - Aurélien Muise 2022-05-31
Similarity between objects plays an important role in both human
cognitive processes and artificial systems for recognition and
categorization. How to appropriately measure such similarities for a
given task is crucial to the performance of many machine learning,
pattern recognition and data mining methods. This book is devoted to
metric learning, a set of techniques to automatically learn similarity and
distance functions from data that has attracted a lot of interest in
machine learning and related fields in the past ten years. In this book, we
provide a thorough review of the metric learning literature that covers
algorithms, theory and applications for both numerical and structured
data. We first introduce relevant definitions and classic metric functions,
as well as examples of their use in machine learning and data mining. We
then review a wide range of metric learning algorithms, starting with the
simple setting of linear distance and similarity learning. We show how
one may scale-up these methods to very large amounts of training data.
To go beyond the linear case, we discuss methods that learn nonlinear
metrics or multiple linear metrics throughout the feature space, and
review methods for more complex settings such as multi-task and semisupervised learning. Although most of the existing work has focused on
numerical data, we cover the literature on metric learning for structured
data like strings, trees, graphs and time series. In the more technical
part of the book, we present some recent statistical frameworks for
analyzing the generalization performance in metric learning and derive
results for some of the algorithms presented earlier. Finally, we illustrate
the relevance of metric learning in real-world problems through a series
of successful applications to computer vision, bioinformatics and
information retrieval. Table of Contents: Introduction / Metrics /
Properties of Metric Learning Algorithms / Linear Metric Learning /
Nonlinear and Local Metric Learning / Metric Learning for Special
Settings / Metric Learning for Structured Data / Generalization
Guarantees for Metric Learning / Applications / Conclusion /
Bibliography / Authors' Biographies
Deep Learning - John D. Kelleher 2019-09-10
An accessible introduction to the artificial intelligence technology that
enables computer vision, speech recognition, machine translation, and
driverless cars. Deep learning is an artificial intelligence technology that
enables computer vision, speech recognition in mobile phones, machine
translation, AI games, driverless cars, and other applications. When we
use consumer products from Google, Microsoft, Facebook, Apple, or
Baidu, we are often interacting with a deep learning system. In this
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volume in the MIT Press Essential Knowledge series, computer scientist
John Kelleher offers an accessible and concise but comprehensive
introduction to the fundamental technology at the heart of the artificial
intelligence revolution. Kelleher explains that deep learning enables
data-driven decisions by identifying and extracting patterns from large
datasets; its ability to learn from complex data makes deep learning
ideally suited to take advantage of the rapid growth in big data and
computational power. Kelleher also explains some of the basic concepts
in deep learning, presents a history of advances in the field, and
discusses the current state of the art. He describes the most important
deep learning architectures, including autoencoders, recurrent neural
networks, and long short-term networks, as well as such recent
developments as Generative Adversarial Networks and capsule networks.
He also provides a comprehensive (and comprehensible) introduction to
the two fundamental algorithms in deep learning: gradient descent and
backpropagation. Finally, Kelleher considers the future of deep
learning—major trends, possible developments, and significant
challenges.
Machine Learning in Radiation Oncology - Issam El Naqa 2015-06-19
This book provides a complete overview of the role of machine learning
in radiation oncology and medical physics, covering basic theory,
methods, and a variety of applications in medical physics and
radiotherapy. An introductory section explains machine learning, reviews
supervised and unsupervised learning methods, discusses performance
evaluation, and summarizes potential applications in radiation oncology.
Detailed individual sections are then devoted to the use of machine
learning in quality assurance; computer-aided detection, including
treatment planning and contouring; image-guided radiotherapy;
respiratory motion management; and treatment response modeling and
outcome prediction. The book will be invaluable for students and
residents in medical physics and radiation oncology and will also appeal
to more experienced practitioners and researchers and members of
applied machine learning communities.
Gaussian Processes for Machine Learning - Carl Edward Rasmussen
2005-11-23
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.
Data Science - John D. Kelleher 2018-04-13
A concise introduction to the emerging field of data science, explaining
its evolution, relation to machine learning, current uses, data
infrastructure issues, and ethical challenges. The goal of data science is
to improve decision making through the analysis of data. Today data
science determines the ads we see online, the books and movies that are
recommended to us online, which emails are filtered into our spam
folders, and even how much we pay for health insurance. This volume in
the MIT Press Essential Knowledge series offers a concise introduction to
the emerging field of data science, explaining its evolution, current uses,
data infrastructure issues, and ethical challenges. It has never been
easier for organizations to gather, store, and process data. Use of data
science is driven by the rise of big data and social media, the
development of high-performance computing, and the emergence of such
powerful methods for data analysis and modeling as deep learning. Data
science encompasses a set of principles, problem definitions, algorithms,
and processes for extracting non-obvious and useful patterns from large
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datasets. It is closely related to the fields of data mining and machine
learning, but broader in scope. This book offers a brief history of the
field, introduces fundamental data concepts, and describes the stages in
a data science project. It considers data infrastructure and the
challenges posed by integrating data from multiple sources, introduces
the basics of machine learning, and discusses how to link machine
learning expertise with real-world problems. The book also reviews
ethical and legal issues, developments in data regulation, and
computational approaches to preserving privacy. Finally, it considers the
future impact of data science and offers principles for success in data
science projects.
The Constitution of Algorithms - Florian Jaton 2021-04-27
A laboratory study that investigates how algorithms come into existence.
Algorithms--often associated with the terms big data, machine learning,
or artificial intelligence--underlie the technologies we use every day, and
disputes over the consequences, actual or potential, of new algorithms
arise regularly. In this book, Florian Jaton offers a new way to study
computerized methods, providing an account of where algorithms come
from and how they are constituted, investigating the practical activities
by which algorithms are progressively assembled rather than what they
may suggest or require once they are assembled.
Machine Learning in Action - Peter Harrington 2012-04-03
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
Fundamentals of Machine Learning for Predictive Data Analytics, second
edition - John D. Kelleher 2020-10-20
The second edition of a comprehensive introduction to machine learning
approaches used in predictive data analytics, covering both theory and
practice. Machine learning is often used to build predictive models by
extracting patterns from large datasets. These models are used in
predictive data analytics applications including price prediction, risk
assessment, predicting customer behavior, and document classification.
This introductory textbook offers a detailed and focused treatment of the
most important machine learning approaches used in predictive data
analytics, covering both theoretical concepts and practical applications.
Technical and mathematical material is augmented with explanatory
worked examples, and case studies illustrate the application of these
models in the broader business context. This second edition covers
recent developments in machine learning, especially in a new chapter on
deep learning, and two new chapters that go beyond predictive analytics
to cover unsupervised learning and reinforcement learning.
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Pattern Recognition - Sergios Theodoridis 2003-05-15
Pattern recognition is a scientific discipline that is becoming increasingly
important in the age of automation and information handling and
retrieval. Patter Recognition, 2e covers the entire spectrum of pattern
recognition applications, from image analysis to speech recognition and
communications. This book presents cutting-edge material on neural
networks, - a set of linked microprocessors that can form associations
and uses pattern recognition to "learn" -and enhances student motivation
by approaching pattern recognition from the designer's point of view. A
direct result of more than 10 years of teaching experience, the text was
developed by the authors through use in their own classrooms.
*Approaches pattern recognition from the designer's point of view *New
edition highlights latest developments in this growing field, including
independent components and support vector machines, not available
elsewhere *Supplemented by computer examples selected from
applications of interest
Distributed and Cloud Computing - Kai Hwang 2013-12-18
Distributed and Cloud Computing: From Parallel Processing to the
Internet of Things offers complete coverage of modern distributed
computing technology including clusters, the grid, service-oriented
architecture, massively parallel processors, peer-to-peer networking, and
cloud computing. It is the first modern, up-to-date distributed systems
textbook; it explains how to create high-performance, scalable, reliable
systems, exposing the design principles, architecture, and innovative
applications of parallel, distributed, and cloud computing systems. Topics
covered by this book include: facilitating management, debugging,
migration, and disaster recovery through virtualization; clustered
systems for research or ecommerce applications; designing systems as
web services; and social networking systems using peer-to-peer
computing. The principles of cloud computing are discussed using
examples from open-source and commercial applications, along with case
studies from the leading distributed computing vendors such as Amazon,
Microsoft, and Google. Each chapter includes exercises and further
reading, with lecture slides and more available online. This book will be
ideal for students taking a distributed systems or distributed computing
class, as well as for professional system designers and engineers looking
for a reference to the latest distributed technologies including cloud, P2P
and grid computing. Complete coverage of modern distributed
computing technology including clusters, the grid, service-oriented
architecture, massively parallel processors, peer-to-peer networking, and
cloud computing Includes case studies from the leading distributed
computing vendors: Amazon, Microsoft, Google, and more Explains how
to use virtualization to facilitate management, debugging, migration, and
disaster recovery Designed for undergraduate or graduate students
taking a distributed systems course—each chapter includes exercises and
further reading, with lecture slides and more available online
Introduction to Information Retrieval - Christopher D. Manning
2008-07-07
Class-tested and coherent, this textbook teaches classical and web
information retrieval, including web search and the related areas of text
classification and text clustering from basic concepts. It gives an up-todate treatment of all aspects of the design and implementation of
systems for gathering, indexing, and searching documents; methods for
evaluating systems; and an introduction to the use of machine learning
methods on text collections. All the important ideas are explained using
examples and figures, making it perfect for introductory courses in
information retrieval for advanced undergraduates and graduate
students in computer science. Based on feedback from extensive
classroom experience, the book has been carefully structured in order to
make teaching more natural and effective. Slides and additional
exercises (with solutions for lecturers) are also available through the
book's supporting website to help course instructors prepare their
lectures.
Mathematics for Machine Learning - Marc Peter Deisenroth 2020-04-23
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
alpaydin-machine-learning-solution-manual

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.
Probabilistic Machine Learning - Kevin P. Murphy 2022-03-01
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.
Privacy-Preserving Machine Learning - Jin Li 2022
This book provides a thorough overview of the evolution of privacypreserving machine learning schemes over the last ten years, after
discussing the importance of privacy-preserving techniques. In response
to the diversity of Internet services, data services based on machine
learning are now available for various applications, including risk
assessment and image recognition. In light of open access to datasets
and not fully trusted environments, machine learning-based applications
face enormous security and privacy risks. In turn, it presents studies
conducted to address privacy issues and a series of proposed solutions
for ensuring privacy protection in machine learning tasks involving
multiple parties. In closing, the book reviews state-of-the-art privacypreserving techniques and examines the security threats they face.
Machine Learning - Zhi-Hua Zhou 2021-08-20
Machine Learning, a vital and core area of artificial intelligence (AI), is
propelling the AI field ever further and making it one of the most
compelling areas of computer science research. This textbook offers a
comprehensive and unbiased introduction to almost all aspects of
machine learning, from the fundamentals to advanced topics. It consists
of 16 chapters divided into three parts: Part 1 (Chapters 1-3) introduces
the fundamentals of machine learning, including terminology, basic
principles, evaluation, and linear models; Part 2 (Chapters 4-10) presents
classic and commonly used machine learning methods, such as decision
trees, neural networks, support vector machines, Bayesian classifiers,
ensemble methods, clustering, dimension reduction and metric learning;
Part 3 (Chapters 11-16) introduces some advanced topics, covering
feature selection and sparse learning, computational learning theory,
semi-supervised learning, probabilistic graphical models, rule learning,
and reinforcement learning. Each chapter includes exercises and further
reading, so that readers can explore areas of interest. The book can be
used as an undergraduate or postgraduate textbook for computer
science, computer engineering, electrical engineering, data science, and
related majors. It is also a useful reference resource for researchers and
practitioners of machine learning.
Linear Algebra and Optimization for Machine Learning - Charu C.
Aggarwal 2020-05-13
This textbook introduces linear algebra and optimization in the context of
machine learning. Examples and exercises are provided throughout this
text book together with access to a solution’s manual. This textbook
targets graduate level students and professors in computer science,
mathematics and data science. Advanced undergraduate students can
also use this textbook. The chapters for this textbook are organized as
follows: 1. Linear algebra and its applications: The chapters focus on the
basics of linear algebra together with their common applications to
singular value decomposition, matrix factorization, similarity matrices
(kernel methods), and graph analysis. Numerous machine learning
applications have been used as examples, such as spectral clustering,
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provided at an associated website; contains numerous study exercises
and solutions, highlighted examples, definitions, theorems, and
illustrative cartoons; includes chapters on predicate logic, PROLOG,
heuristic search, probabilistic reasoning, machine learning and data
mining, neural networks and reinforcement learning; reports on
developments in deep learning, including applications of neural networks
to generate creative content such as text, music and art (NEW);
examines performance evaluation of clustering algorithms, and presents
two practical examples explaining Bayes’ theorem and its relevance in
everyday life (NEW); discusses search algorithms, analyzing the cycle
check, explaining route planning for car navigation systems, and
introducing Monte Carlo Tree Search (NEW); includes a section in the
introduction on AI and society, discussing the implications of AI on topics
such as employment and transportation (NEW). Ideal for foundation
courses or modules on AI, this easy-to-read textbook offers an excellent
overview of the field for students of computer science and other
technical disciplines, requiring no more than a high-school level of
knowledge of mathematics to understand the material.
Artificial Intelligence - George F. Luger 2011-11-21
This is the eBook of the printed book and may not include any media,
website access codes, or print supplements that may come packaged
with the bound book. Artificial Intelligence: Structures and Strategies for
Complex Problem Solving is ideal for a one- or two-semester
undergraduate course on AI. In this accessible, comprehensive text,
George Luger captures the essence of artificial intelligence–solving the
complex problems that arise wherever computer technology is applied.
Ideal for an undergraduate course in AI, the Sixth Edition presents the
fundamental concepts of the discipline first then goes into detail with the
practical information necessary to implement the algorithms and
strategies discussed. Readers learn how to use a number of different
software tools and techniques to address the many challenges faced by
today’s computer scientists.
Machine Learning - Ryszard Stanisław Michalski 1983

kernel-based classification, and outlier detection. The tight integration of
linear algebra methods with examples from machine learning
differentiates this book from generic volumes on linear algebra. The
focus is clearly on the most relevant aspects of linear algebra for
machine learning and to teach readers how to apply these concepts. 2.
Optimization and its applications: Much of machine learning is posed as
an optimization problem in which we try to maximize the accuracy of
regression and classification models. The “parent problem” of
optimization-centric machine learning is least-squares regression.
Interestingly, this problem arises in both linear algebra and optimization,
and is one of the key connecting problems of the two fields. Leastsquares regression is also the starting point for support vector machines,
logistic regression, and recommender systems. Furthermore, the
methods for dimensionality reduction and matrix factorization also
require the development of optimization methods. A general view of
optimization in computational graphs is discussed together with its
applications to back propagation in neural networks. A frequent
challenge faced by beginners in machine learning is the extensive
background required in linear algebra and optimization. One problem is
that the existing linear algebra and optimization courses are not specific
to machine learning; therefore, one would typically have to complete
more course material than is necessary to pick up machine learning.
Furthermore, certain types of ideas and tricks from optimization and
linear algebra recur more frequently in machine learning than other
application-centric settings. Therefore, there is significant value in
developing a view of linear algebra and optimization that is better suited
to the specific perspective of machine learning.
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 upper-level undergraduates with an
introductory-level college math background and beginning graduate
students.
Introduction to Artificial Intelligence - Wolfgang Ertel 2018-01-18
This accessible and engaging textbook presents a concise introduction to
the exciting field of artificial intelligence (AI). The broad-ranging
discussion covers the key subdisciplines within the field, describing
practical algorithms and concrete applications in the areas of agents,
logic, search, reasoning under uncertainty, machine learning, neural
networks, and reinforcement learning. Fully revised and updated, this
much-anticipated second edition also includes new material on deep
learning. Topics and features: presents an application-focused and
hands-on approach to learning, with supplementary teaching resources
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Early Detection of Neurological Disorders Using Machine
Learning Systems - Paul, Sudip 2019-06-28
While doctors and physicians are more than capable of detecting
diseases of the brain, the most agile human mind cannot compete with
the processing power of modern technology. Utilizing algorithmic
systems in healthcare in this way may provide a way to treat neurological
diseases before they happen. Early Detection of Neurological Disorders
Using Machine Learning Systems provides innovative insights into
implementing smart systems to detect neurological diseases at a faster
rate than by normal means. The topics included in this book are artificial
intelligence, data analysis, and biomedical informatics. It is designed for
clinicians, doctors, neurologists, physiotherapists, neurorehabilitation
specialists, scholars, academics, and students interested in topics
centered on biomedical engineering, bio-electronics, medical electronics,
physiology, neurosciences, life sciences, and physics.
Machine Learning and Data Mining - Igor Kononenko 2007-04-30
Good data mining practice for business intelligence (the art of turning
raw software into meaningful information) is demonstrated by the many
new techniques and developments in the conversion of fresh scientific
discovery into widely accessible software solutions. Written as an
introduction to the main issues associated with the basics of machine
learning and the algorithms used in data mining, this text is suitable
foradvanced undergraduates, postgraduates and tutors in a wide area of
computer science and technology, as well as researchers looking to
adapt various algorithms for particular data mining tasks. A valuable
addition to libraries and bookshelves of the many companies who are
using the principles of data mining to effectively deliver solid business
and industry solutions.
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