Read Online Learning With Kernels Support
Vector Machines Regularization Optimization And
Beyond Adaptive Computation And Machine
Learning With Kernels Support Vector
Learning

Machines Regularization Optimization
And Beyond Adaptive Computation
And Machine Learning
Provides a comprehensive review of kernel mean
embeddings of distributions and, in the course of
doing so, discusses some challenging issues that
could potentially lead to new research directions.
The targeted audience includes graduate students
and researchers in machine learning and statistics.
Support Vectors Machines have become a well
established tool within machine learning. They work
well in practice and have now been used across a
wide range of applications from recognizing handwritten digits, to face identification, text
categorisation, bioinformatics, and database
marketing. In this book we give an introductory
overview of this subject. We start with a simple
Support Vector Machine for performing binary
classification before considering multi-class
classification and learning in the presence of noise.
We show that this framework can be extended to
many other scenarios such as prediction with realvalued outputs, novelty detection and the handling of
complex output structures such as parse trees.
Finally, we give an overview of the main types of
kernels which are used in practice and how to learn
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and make predictions from multiple types of input
Learning
data. Table of Contents: Support Vector Machines
for Classification / Kernel-based Models / Learning
with Kernels
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 wellknown 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
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PAC-Bayesian framework are treated, and several
Learning
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.
This book constitutes the proceedings of the
International Conference on Information and
Communication Technologies held in Kochi, Kerala,
India in September 2010.
For many researchers, Python is a first-class tool
mainly because of its libraries for storing,
manipulating, and gaining insight from data. Several
resources exist for individual pieces of this data
science stack, but only with the Python Data Science
Handbook do you get them all—IPython, NumPy,
Pandas, Matplotlib, Scikit-Learn, and other related
tools. Working scientists and data crunchers familiar
with reading and writing Python code will find this
comprehensive desk reference ideal for tackling dayto-day issues: manipulating, transforming, and
cleaning data; visualizing different types of data; and
using data to build statistical or machine learning
models. Quite simply, this is the must-have
reference for scientific computing in Python. With
this handbook, you’ll learn how to use: IPython and
Jupyter: provide computational environments for
data scientists using Python NumPy: includes the
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ndarray for efficient storage and manipulation of
Learning
dense data arrays in Python Pandas: features the
DataFrame for efficient storage and manipulation of
labeled/columnar data in Python Matplotlib: includes
capabilities for a flexible range of data visualizations
in Python Scikit-Learn: for efficient and clean Python
implementations of the most important and
established machine learning algorithms
This work reviews the state of the art in SVM and
perceptron classifiers. A Support Vector Machine
(SVM) is easily the most popular tool for dealing with
a variety of machine-learning tasks, including
classification. SVMs are associated with maximizing
the margin between two classes. The concerned
optimization problem is a convex optimization
guaranteeing a globally optimal solution. The weight
vector associated with SVM is obtained by a linear
combination of some of the boundary and noisy
vectors. Further, when the data are not linearly
separable, tuning the coefficient of the regularization
term becomes crucial. Even though SVMs have
popularized the kernel trick, in most of the practical
applications that are high-dimensional, linear SVMs
are popularly used. The text examines applications
to social and information networks. The work also
discusses another popular linear classifier, the
perceptron, and compares its performance with that
of the SVM in different application areas.>
Machine Learning has become a key enabling
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technology for many engineering applications and
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theoretical problems alike. To further discussions
and to dis- minate new results, a Summer School
was held on February 11–22, 2002 at the Australian
National University. The current book contains a
collection of the main talks held during those two
weeks in February, presented as tutorial chapters on
topics such as Boosting, Data Mining, Kernel
Methods, Logic, Reinforcement Learning, and
Statistical Learning Theory. The papers provide an indepth overview of these exciting new areas, contain
a large set of references, and thereby provide the
interested reader with further information to start or
to pursue his own research in these directions.
Complementary to the book, a recorded video of the
presentations during the Summer School can be
obtained at http://mlg. anu. edu. au/summer2002 It is
our hope that graduate students, lecturers, and
researchers alike will ?nd this book useful in learning
and teaching Machine Learning, thereby continuing
the mission of the Summer School. Canberra,
November 2002 Shahar Mendelson Alexander
Smola Research School of Information Sciences and
Engineering, The Australian National University
Thanks and Acknowledgments We gratefully thank
all the individuals and organizations responsible for
the success of the workshop.
You must understand the algorithms to get good
(and be recognized as being good) at machine
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learning. In this Ebook, finally cut through the math
Learning
and learn exactly how machine learning algorithms
work, then implement them from scratch, step-bystep.
A thought-provoking and wide-ranging exploration of machine
learning and the race to build computer intelligences as
flexible as our own In the world's top research labs and
universities, the race is on to invent the ultimate learning
algorithm: one capable of discovering any knowledge from
data, and doing anything we want, before we even ask. In
The Master Algorithm, Pedro Domingos lifts the veil to give us
a peek inside the learning machines that power Google,
Amazon, and your smartphone. He assembles a blueprint for
the future universal learner--the Master Algorithm--and
discusses what it will mean for business, science, and
society. If data-ism is today's philosophy, this book is its bible.
This monograph reviews different methods to design or learn
valid kernel functions for multiple outputs, paying particular
attention to the connection between probabilistic and
regularization methods.
Data Mining and Knowledge Discovery Handbook organizes
all major concepts, theories, methodologies, trends,
challenges and applications of data mining (DM) and
knowledge discovery in databases (KDD) into a coherent and
unified repository. This book first surveys, then provides
comprehensive yet concise algorithmic descriptions of
methods, including classic methods plus the extensions and
novel methods developed recently. This volume concludes
with in-depth descriptions of data mining applications in
various interdisciplinary industries including finance,
marketing, medicine, biology, engineering,
telecommunications, software, and security. Data Mining and
Knowledge Discovery Handbook is designed for research
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computer
science
Learning
and engineering. This book is also suitable for professionals
in fields such as computing applications, information systems
management, and strategic research management.
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-to-date 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.
A young girl hears the story of her great-great-great-greatgrandfather and his brother who came to the United States to
make a better life for themselves helping to build the
transcontinental railroad.
A comprehensive introduction to this recent method for
machine learning and data mining.
Computational optimization is an important paradigm with a
wide range of applications. In virtually all branches of
engineering and industry, we almost always try to optimize
something - whether to minimize the cost and energy
consumption, or to maximize profits, outputs, performance
and efficiency. In many cases, this search for optimality is
challenging, either because of the high computational cost of
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objectives and
constraints, or
because
of the
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nonlinearity, multimodality, discontinuity and uncertainty of
the problem functions in the real-world systems. Another
complication is that most problems are often NP-hard, that is,
the solution time for finding the optimum increases
exponentially with the problem size. The development of
efficient algorithms and specialized techniques that address
these difficulties is of primary importance for contemporary
engineering, science and industry. This book consists of 12
self-contained chapters, contributed from worldwide experts
who are working in these exciting areas. The book strives to
review and discuss the latest developments concerning
optimization and modelling with a focus on methods and
algorithms for computational optimization. It also covers wellchosen, real-world applications in science, engineering and
industry. Main topics include derivative-free optimization,
multi-objective evolutionary algorithms, surrogate-based
methods, maximum simulated likelihood estimation, support
vector machines, and metaheuristic algorithms. Application
case studies include aerodynamic shape optimization,
microwave engineering, black-box optimization, classification,
economics, inventory optimization and structural optimization.
This graduate level book can serve as an excellent reference
for lecturers, researchers and students in computational
science, engineering and industry.
Based on ideas from Support Vector Machines (SVMs),
Learning To Classify Text Using Support Vector Machines
presents a new approach to generating text classifiers from
examples. The approach combines high performance and
efficiency with theoretical understanding and improved
robustness. In particular, it is highly effective without greedy
heuristic components. The SVM approach is computationally
efficient in training and classification, and it comes with a
learning theory that can guide real-world applications.
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gives a complete and detailed description of the SVM
approach to learning text classifiers, including training
algorithms, transductive text classification, efficient
performance estimation, and a statistical learning model of
text classification. In addition, it includes an overview of the
field of text classification, making it self-contained even for
newcomers to the field. This book gives a concise
introduction to SVMs for pattern recognition, and it includes a
detailed description of how to formulate text-classification
tasks for machine learning.

Regularization, Optimization, Kernels, and Support
Vector Machines offers a snapshot of the current
state of the art of large-scale machine learning,
providing a single multidisciplinary source for the
latest research and advances in regularization,
sparsity, compressed sensing, convex and largescale optimization, kernel methods, and support
vector machines. Consisting of 21 chapters authored
by leading researchers in machine learning, this
comprehensive reference: Covers the relationship
between support vector machines (SVMs) and the
Lasso Discusses multi-layer SVMs Explores
nonparametric feature selection, basis pursuit
methods, and robust compressive sensing Describes
graph-based regularization methods for single- and
multi-task learning Considers regularized methods
for dictionary learning and portfolio selection
Addresses non-negative matrix factorization
Examines low-rank matrix and tensor-based models
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Presents advanced kernel methods for batch and
Learning
online machine learning, system identification,
domain adaptation, and image processing Tackles
large-scale algorithms including conditional gradient
methods, (non-convex) proximal techniques, and
stochastic gradient descent Regularization,
Optimization, Kernels, and Support Vector Machines
is ideal for researchers in machine learning, pattern
recognition, data mining, signal processing,
statistical learning, and related areas.
A comprehensive introduction to Support Vector
Machines and related kernel methods. In the 1990s,
a new type of learning algorithm was developed,
based on results from statistical learning theory: the
Support Vector Machine (SVM). This gave rise to a
new class of theoretically elegant learning machines
that use a central concept of SVMs—-kernels—for a
number of learning tasks. Kernel machines provide a
modular framework that can be adapted to different
tasks and domains by the choice of the kernel
function and the base algorithm. They are replacing
neural networks in a variety of fields, including
engineering, information retrieval, and
bioinformatics. Learning with Kernels provides an
introduction to SVMs and related kernel methods.
Although the book begins with the basics, it also
includes the latest research. It provides all of the
concepts necessary to enable a reader equipped
with some basic mathematical knowledge to enter
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the world of machine learning using theoretically wellLearning
founded yet easy-to-use kernel algorithms and to
understand and apply the powerful algorithms that
have been developed over the last few years.
Support vector machines (SVMs) represent a
breakthrough in the theory of learning systems. It is
a new generation of learning algorithms based on
recent advances in statistical learning theory.
Designed for the undergraduate students of
computer science and engineering, this book
provides a comprehensive introduction to the stateof-the-art algorithm and techniques in this field. It
covers most of the well known algorithms
supplemented with code and data. One Class,
Multiclass and hierarchical SVMs are included which
will help the students to solve any pattern
classification problems with ease and that too in
Excel. KEY FEATURES ? Extensive coverage of
Lagrangian duality and iterative methods for
optimization ? Separate chapters on kernel based
spectral clustering, text mining, and other
applications in computational linguistics and speech
processing ? A chapter on latest sequential
minimization algorithms and its modifications to do
online learning ? Step-by-step method of solving the
SVM based classification problem in Excel. ? Kernel
versions of PCA, CCA and ICA The CD
accompanying the book includes animations on
solving SVM training problem in Microsoft EXCEL
Page 11/23

Read Online Learning With Kernels Support
Vector Machines Regularization Optimization And
Beyond Adaptive Computation And Machine
and by using SVMLight software . In addition, Matlab
Learning
codes are given for all the formulations of SVM along
with the data sets mentioned in the exercise section
of each chapter.
A Primer on Molecular Biology. A Primer on Kernel
Methods. Support Vector Machine Applications in
Computational Biology. Inexact Matching String
Kernels for Protein Classification. Fast Kernels for
String and Tree Matching. Local Alignment Kernels
for Biological Sequences. Kernels for Graphs.
Diffusion Kernels. A Kernel for Protein Secondary
Structure Prediction. Heterogeneous Data
Comparsion and Gene Selection with Kernel
Canonical Correlation Analysis. Kernel-Based
Integration of Genomic Data Using Semdefinite
Programming. Protein Classification via Kernel
Matrix Completion. Accurate Splice Site Detection
for Caenorhabditid elegans. Gene Espression
Analysis: Joint Feature Selection and Classifier
Design. Gene Selection for Microarray Data.
Reproducing kernel Hilbert spaces have developed
into an important tool in many areas, especially
statistics and machine learning, and they play a
valuable role in complex analysis, probability, group
representation theory, and the theory of integral
operators. This unique text offers a unified overview
of the topic, providing detailed examples of
applications, as well as covering the fundamental
underlying theory, including chapters on interpolation
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and approximation, Cholesky and Schur operations
Learning
on kernels, and vector-valued spaces. Selfcontained and accessibly written, with exercises at
the end of each chapter, this unrivalled treatment of
the topic serves as an ideal introduction for graduate
students across mathematics, computer science,
and engineering, as well as a useful reference for
researchers working in functional analysis or its
applications.
The book provides an overview of recent
developments in large margin classifiers, examines
connections with other methods (e.g., Bayesian
inference), and identifies strengths and weaknesses
of the method, as well as directions for future
research. The concept of large margins is a unifying
principle for the analysis of many different
approaches to the classification of data from
examples, including boosting, mathematical
programming, neural networks, and support vector
machines. The fact that it is the margin, or
confidence level, of a classification--that is, a scale
parameter--rather than a raw training error that
matters has become a key tool for dealing with
classifiers. This book shows how this idea applies to
both the theoretical analysis and the design of
algorithms. The book provides an overview of recent
developments in large margin classifiers, examines
connections with other methods (e.g., Bayesian
inference), and identifies strengths and weaknesses
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of the method, as well as directions for future
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research. Among the contributors are Manfred
Opper, Vladimir Vapnik, and Grace Wahba.
An overview of the theory and application of kernel
classification methods. Linear classifiers in kernel
spaces have emerged as a major topic within the
field of machine learning. The kernel technique takes
the linear classifier—a limited, but well-established
and comprehensively studied model—and extends its
applicability to a wide range of nonlinear patternrecognition tasks such as natural language
processing, machine vision, and biological sequence
analysis. This book provides the first comprehensive
overview of both the theory and algorithms of kernel
classifiers, including the most recent developments.
It begins by describing the major algorithmic
advances: kernel perceptron learning, kernel Fisher
discriminants, support vector machines, relevance
vector machines, Gaussian processes, and Bayes
point machines. Then follows a detailed introduction
to learning theory, including VC and PAC-Bayesian
theory, data-dependent structural risk minimization,
and compression bounds. Throughout, the book
emphasizes the interaction between theory and
algorithms: how learning algorithms work and why.
The book includes many examples, complete
pseudo code of the algorithms presented, and an
extensive source code library.
Offering a fundamental basis in kernel-based
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learning theory, this book covers both statistical and
Learning
algebraic principles. It provides over 30 major
theorems for kernel-based supervised and
unsupervised learning models. The first of the
theorems establishes a condition, arguably
necessary and sufficient, for the kernelization of
learning models. In addition, several other theorems
are devoted to proving mathematical equivalence
between seemingly unrelated models. With over 25
closed-form and iterative algorithms, the book
provides a step-by-step guide to algorithmic
procedures and analysing which factors to consider
in tackling a given problem, enabling readers to
improve specifically designed learning algorithms,
build models for new applications and develop
efficient techniques suitable for green machine
learning technologies. Numerous real-world
examples and over 200 problems, several of which
are Matlab-based simulation exercises, make this an
essential resource for graduate students and
professionals in computer science, electrical and
biomedical engineering. Solutions to problems are
provided online for instructors.
Comprehensive, elementary introduction to real and
functional analysis covers basic concepts and
introductory principles in set theory, metric spaces,
topological and linear spaces, linear functionals and
linear operators, more. 1970 edition.
This volume provides an introduction to SVMs and
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related kernel methods. It provides concepts
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necessary to enable a reader to enter the world of
machine learning using theoretical kernel algorithms
and to understand and apply the algorithms that
have been developed over the last few years.
MCDM 2009, the 20th International Conference on
Multiple-Criteria Decision M- ing, emerged as a
global forum dedicated to the sharing of original
research results and practical development
experiences among researchers and application
developers from different multiple-criteria decision
making-related areas such as multiple-criteria
decision aiding, multiple criteria classification,
ranking, and sorting, multiple obj- tive continuous
and combinatorial optimization, multiple objective
metaheuristics, multiple-criteria decision making and
preference modeling, and fuzzy multiple-criteria
decision making. The theme for MCDM 2009 was
“New State of MCDM in the 21st Century.” The
conference seeks solutions to challenging problems
facing the development of multiple-criteria decision
making, and shapes future directions of research by
prom- ing high-quality, novel and daring research
findings. With the MCDM conference, these new
challenges and tools can easily be shared with the
multiple-criteria decision making community. The
workshop program included nine workshops which
focused on different topics in new research
challenges and initiatives of MCDM. We received
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more than 350 submissions for all the workshops,
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out of which 121 were accepted. This includes 72
regular papers and 49 short papers. We would like to
thank all workshop organizers and the Program
Committee for the excellent work in maintaining the
conference’s standing for high-quality papers.
"Over the last years, kernel methods have
established themselves as powerful tools for
computer vision researchers as well as for
practitioners. In this tutorial, we give an introduction
to kernel methods in computer vision from a
geometric perspective, introducing not only the
ubiquitous support vector machines, but also less
known techniques for regression, dimensionality
reduction, outlier detection, and clustering.
Additionally, we give an outlook on very recent, nonclassical techniques for the prediction of structure
data, for the estimation of statistical dependency,
and for learning the kernel function itself. All
methods are illustrated with examples of successful
application from the recent computer vision research
literature" --Abstract.
Embeddings have undoubtedly been one of the most
influential research areas in Natural Language
Processing (NLP). Encoding information into a lowdimensional vector representation, which is easily
integrable in modern machine learning models, has
played a central role in the development of NLP.
Embedding techniques initially focused on words,
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but the attention soon started to shift to other forms:
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from graph structures, such as knowledge bases, to
other types of textual content, such as sentences
and documents. This book provides a high-level
synthesis of the main embedding techniques in NLP,
in the broad sense. The book starts by explaining
conventional word vector space models and word
embeddings (e.g., Word2Vec and GloVe) and then
moves to other types of embeddings, such as word
sense, sentence and document, and graph
embeddings. The book also provides an overview of
recent developments in contextualized
representations (e.g., ELMo and BERT) and explains
their potential in NLP. Throughout the book, the
reader can find both essential information for
understanding a certain topic from scratch and a
broad overview of the most successful techniques
developed in the literature.
One of Springer’s renowned Major Reference
Works, this awesome achievement provides a
comprehensive set of solutions to important
algorithmic problems for students and researchers
interested in quickly locating useful information. This
first edition of the reference focuses on high-impact
solutions from the most recent decade, while later
editions will widen the scope of the work. All entries
have been written by experts, while links to Internet
sites that outline their research work are provided.
The entries have all been peer-reviewed. This
Page 18/23

Read Online Learning With Kernels Support
Vector Machines Regularization Optimization And
Beyond Adaptive Computation And Machine
defining reference is published both in print and on
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line.
This book constitutes the refereed proceedings of
the 14th Iberoamerican Congress on Pattern
Recognition, CIARP 2009, held in Guadalajara,
Mexico, in November 2009. The 64 revised full
papers presented together with 44 posters were
carefully reviewed and selected from 187
submissions. The papers are organized in topical
sections on image coding, processing and analysis;
segmentation, analysis of shape and texture;
geometric image processing and analysis; analysis
of signal, speech and language; document
processing and recognition; feature extraction,
clustering and classification; statistical pattern
recognition; neural networks for pattern recognition;
computer vision; video segmentation and tracking;
robot vision; intelligent remote sensing, imagery
research and discovery techniques; intelligent
computing for remote sensing imagery; as well as
intelligent fusion and classification techniques.
A comprehensive review of an area of machine
learning that deals with the use of unlabeled data in
classification problems: state-of-the-art algorithms, a
taxonomy of the field, applications, benchmark
experiments, and directions for future research. In
the field of machine learning, semi-supervised
learning (SSL) occupies the middle ground, between
supervised learning (in which all training examples
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are labeled) and unsupervised learning (in which no
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label data are given). Interest in SSL has increased
in recent years, particularly because of application
domains in which unlabeled data are plentiful, such
as images, text, and bioinformatics. This first
comprehensive overview of SSL presents state-ofthe-art algorithms, a taxonomy of the field, selected
applications, benchmark experiments, and
perspectives on ongoing and future research.SemiSupervised Learning first presents the key
assumptions and ideas underlying the field:
smoothness, cluster or low-density separation,
manifold structure, and transduction. The core of the
book is the presentation of SSL methods, organized
according to algorithmic strategies. After an
examination of generative models, the book
describes algorithms that implement the low-density
separation assumption, graph-based methods, and
algorithms that perform two-step learning. The book
then discusses SSL applications and offers
guidelines for SSL practitioners by analyzing the
results of extensive benchmark experiments. Finally,
the book looks at interesting directions for SSL
research. The book closes with a discussion of the
relationship between semi-supervised learning and
transduction.
This book focuses on Least Squares Support Vector
Machines (LS-SVMs) which are reformulations to standard
SVMs. LS-SVMs are closely related to regularization
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emphasize
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and exploit primal-dual interpretations from optimization
theory. The authors explain the natural links between LSSVM classifiers and kernel Fisher discriminant analysis.
Bayesian inference of LS-SVM models is discussed, together
with methods for imposing spareness and employing robust
statistics. The framework is further extended towards
unsupervised learning by considering PCA analysis and its
kernel version as a one-class modelling problem. This leads
to new primal-dual support vector machine formulations for
kernel PCA and kernel CCA analysis. Furthermore, LS-SVM
formulations are given for recurrent networks and control. In
general, support vector machines may pose heavy
computational challenges for large data sets. For this
purpose, a method of fixed size LS-SVM is proposed where
the estimation is done in the primal space in relation to a
Nystrom sampling with active selection of support vectors.
The methods are illustrated with several examples.
An easy-to-follow introduction to support vector machines
This book provides an in-depth, easy-to-follow introduction to
support vector machines drawing only from minimal, carefully
motivated technical and mathematical background material. It
begins with a cohesive discussion of machine learning and
goes on to cover: Knowledge discovery environments
Describing data mathematically Linear decision surfaces and
functions Perceptron learning Maximum margin classifiers
Support vector machines Elements of statistical learning
theory Multi-class classification Regression with support
vector machines Novelty detection Complemented with handson exercises, algorithm descriptions, and data sets,
Knowledge Discovery with Support Vector Machines is an
invaluable textbook for advanced undergraduate and
graduate courses. It is also an excellent tutorial on support
vector machines for professionals who are pursuing research
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This book provides a unified approach for developing a fuzzy
classifier and explains the advantages and disadvantages of
different classifiers through extensive performance evaluation
of real data sets. It thus offers new learning paradigms for
analyzing neural networks and fuzzy systems, while training
fuzzy classifiers. Function approximation is also treated and
function approximators are compared.
Publisher Description
Every mathematical discipline goes through three periods of
development: the naive, the formal, and the critical. David
Hilbert The goal of this book is to explain the principles that
made support vector machines (SVMs) a successful modeling
and prediction tool for a variety of applications. We try to
achieve this by presenting the basic ideas of SVMs together
with the latest developments and current research questions
in a uni?ed style. In a nutshell, we identify at least three
reasons for the success of SVMs: their ability to learn well
with only a very small number of free parameters, their
robustness against several types of model violations and
outliers, and last but not least their computational e?ciency
compared with several other methods. Although there are
several roots and precursors of SVMs, these methods gained
particular momentum during the last 15 years since Vapnik
(1995, 1998) published his well-known textbooks on statistical
learning theory with
aspecialemphasisonsupportvectormachines.
Sincethen,the?eldofmachine learninghaswitnessedintenseacti
vityinthestudyofSVMs,whichhasspread moreandmoretootherd
isciplinessuchasstatisticsandmathematics. Thusit seems fair
to say that several communities are currently working on
support vector machines and on related kernel-based
methods. Although there are many interactions between
these communities, we think that there is still roomforaddition
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alfruitfulinteractionandwouldbegladifthistextbookwere
found
Learning
helpful in stimulating further research. Many of the results
presented in this book have previously been scattered in the
journal literature or are still under review. As a consequence,
these results have been accessible only to a relativelysmallnu
mberofspecialists,sometimesprobablyonlytopeoplefrom one
community but not the others.
State-of-the-art algorithms and theory in a novel domain of
machine learning,prediction when the output has structure.
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