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Kernel Methods And Machine Learning

A graduate textbook that provides a unified treatment of machine learning
methods and their applications in the environmental sciences.
???????????????????????,??????:??????,????????,??????????????
This unique text/reference describes in detail the latest advances in unsupervised
process monitoring and fault diagnosis with machine learning methods. Abundant
case studies throughout the text demonstrate the efficacy of each method in real-
world settings. The broad coverage examines such cutting-edge topics as the
use of information theory to enhance unsupervised learning in tree-based
methods, the extension of kernel methods to multiple kernel learning for feature
extraction from data, and the incremental training of multilayer perceptrons to
construct deep architectures for enhanced data projections. Topics and features:
discusses machine learning frameworks based on artificial neural networks,
statistical learning theory and kernel-based methods, and tree-based methods;
examines the application of machine learning to steady state and dynamic
operations, with a focus on unsupervised learning; describes the use of spectral
methods in process fault diagnosis.
This book consitutes the refereed proceedings of the First International
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Workshop on Machine Learning held in Sheffield, UK, in September 2004. The
19 revised full papers presented were carefully reviewed and selected for
inclusion in the book. They address all current issues in the rapidly maturing field
of machine learning that aims to provide practical methods for data discovery,
categorisation and modelling. The particular focus of the workshop was
advanced research methods in machine learning and statistical signal
processing.
This book shows machine learning enthusiasts and practitioners how to get the
best of both worlds by deriving Fisher kernels from deep learning models. In
addition, the book shares insight on how to store and retrieve large-dimensional
Fisher vectors using feature selection and compression techniques. Feature
selection and feature compression are two of the most popular off-the-shelf
methods for reducing data’s high-dimensional memory footprint and thus making
it suitable for large-scale visual retrieval and classification. Kernel methods long
remained the de facto standard for solving large-scale object classification tasks
using low-level features, until the revival of deep models in 2006. Later, they
made a comeback with improved Fisher vectors in 2010. However, their
supremacy was always challenged by various versions of deep models, now
considered to be the state of the art for solving various machine learning and
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computer vision tasks. Although the two research paradigms differ significantly,
the excellent performance of Fisher kernels on the Image Net large-scale object
classification dataset has caught the attention of numerous kernel practitioners,
and many have drawn parallels between the two frameworks for improving the
empirical performance on benchmark classification tasks. Exploring concrete
examples on different data sets, the book compares the computational and
statistical aspects of different dimensionality reduction approaches and identifies
metrics to show which approach is superior to the other for Fisher vector
encodings. It also provides references to some of the most useful resources that
could provide practitioners and machine learning enthusiasts a quick start for
learning and implementing a variety of deep learning models and kernel
functions.
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 state-of-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
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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 and by using SVMLight software . In addition, Matlab codes are
given for all the formulations of SVM along with the data sets mentioned in the
exercise section of each chapter.
Diskutiert werden Methoden zur Simulationsbeschleunigung und nichtlinearen
Approximation.
Providing a broad but in-depth introduction to neural network and machine learning in a
statistical framework, this book provides a single, comprehensive resource for study
and further research. All the major popular neural network models and statistical
learning approaches are covered with examples and exercises in every chapter to
develop a practical working understanding of the content. Each of the twenty-five
chapters includes state-of-the-art descriptions and important research results on the
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respective topics. The broad coverage includes the multilayer perceptron, the Hopfield
network, associative memory models, clustering models and algorithms, the radial
basis function network, recurrent neural networks, principal component analysis,
nonnegative matrix factorization, independent component analysis, discriminant
analysis, support vector machines, kernel methods, reinforcement learning, probabilistic
and Bayesian networks, data fusion and ensemble learning, fuzzy sets and logic,
neurofuzzy models, hardware implementations, and some machine learning topics.
Applications to biometric/bioinformatics and data mining are also included. Focusing on
the prominent accomplishments and their practical aspects, academic and technical
staff, graduate students and researchers will find that this provides a solid foundation
and encompassing reference for the fields of neural networks, pattern recognition,
signal processing, machine learning, computational intelligence, and data mining.
A realistic and comprehensive review of joint approaches to machine learning and
signal processing algorithms, with application to communications, multimedia, and
biomedical engineering systems Digital Signal Processing with Kernel Methods reviews
the milestones in the mixing of classical digital signal processing models and advanced
kernel machines statistical learning tools. It explains the fundamental concepts from
both fields of machine learning and signal processing so that readers can quickly get up
to speed in order to begin developing the concepts and application software in their
own research. Digital Signal Processing with Kernel Methods provides a
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comprehensive overview of kernel methods in signal processing, without restriction to
any application field. It also offers example applications and detailed benchmarking
experiments with real and synthetic datasets throughout. Readers can find further
worked examples with Matlab source code on a website developed by the authors.
Presents the necessary basic ideas from both digital signal processing and machine
learning concepts Reviews the state-of-the-art in SVM algorithms for classification and
detection problems in the context of signal processing Surveys advances in kernel
signal processing beyond SVM algorithms to present other highly relevant kernel
methods for digital signal processing An excellent book for signal processing
researchers and practitioners, Digital Signal Processing with Kernel Methods will also
appeal to those involved in machine learning and pattern recognition.
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 large-scale 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
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learning Considers regularized methods for dictionary learning and portfolio selection
Addresses non-negative matrix factorization Examines low-rank matrix and tensor-
based models Presents advanced kernel methods for batch and 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.
Kernel methods have long been established as effective techniques in the framework of
machine learning and pattern recognition, and have now become the standard
approach to many remote sensing applications. With algorithms that combine statistics
and geometry, kernel methods have proven successful across many different domains
related to the analysis of images of the Earth acquired from airborne and satellite
sensors, including natural resource control, detection and monitoring of anthropic
infrastructures (e.g. urban areas), agriculture inventorying, disaster prevention and
damage assessment, and anomaly and target detection. Presenting the theoretical
foundations of kernel methods (KMs) relevant to the remote sensing domain, this book
serves as a practical guide to the design and implementation of these methods. Five
distinct parts present state-of-the-art research related to remote sensing based on the
recent advances in kernel methods, analysing the related methodological and practical
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challenges: Part I introduces the key concepts of machine learning for remote sensing,
and the theoretical and practical foundations of kernel methods. Part II explores
supervised image classification including Super Vector Machines (SVMs), kernel
discriminant analysis, multi-temporal image classification, target detection with kernels,
and Support Vector Data Description (SVDD) algorithms for anomaly detection. Part III
looks at semi-supervised classification with transductive SVM approaches for
hyperspectral image classification and kernel mean data classification. Part IV
examines regression and model inversion, including the concept of a kernel unmixing
algorithm for hyperspectral imagery, the theory and methods for quantitative remote
sensing inverse problems with kernel-based equations, kernel-based BRDF
(Bidirectional Reflectance Distribution Function), and temperature retrieval KMs. Part V
deals with kernel-based feature extraction and provides a review of the principles of
several multivariate analysis methods and their kernel extensions. This book is aimed
at engineers, scientists and researchers involved in remote sensing data processing,
and also those working within machine learning and pattern recognition.
The curse of dimensionality is a major difficulty which exists in the density function
estimation with high dimensional data spaces. An active area of research in the pattern
analysis community is to develop algorithms which cope with the dimensionality
problem. The purpose of this dissertation is to present a kernel-based method for
solving the density estimation problem as one of the fundamental problems in machine
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learning. The proposed method does not pay much attention to the dimensionality
problem. The contribution of this dissertation has three folds: creating a reliable and
efficient learning-based density estimation algorithm which is minimally dependent on
the input space dimensionality, investigating efficient learning algorithms for the
proposed approach, and investigating the performance of the proposed algorithm in
different computer vision and pattern recognition applications.
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.
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
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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.
Kernel Learning Algorithms for Face Recognition covers the framework of kernel based
face recognition. This book discusses the advanced kernel learning algorithms and its
application on face recognition. This book also focuses on the theoretical deviation, the
system framework and experiments involving kernel based face recognition. Included
within are algorithms of kernel based face recognition, and also the feasibility of the
kernel based face recognition method. This book provides researchers in pattern
recognition and machine learning area with advanced face recognition methods and its
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newest applications.
This book provides a unique treatment of an important area of machine learning and
answers the question of how kernel methods can be applied to structured data. Kernel
methods are a class of state-of-the-art learning algorithms that exhibit excellent learning
results in several application domains. Originally, kernel methods were developed with
data in mind that can easily be embedded in a Euclidean vector space. Much real-world
data does not have this property but is inherently structured. An example of such data,
often consulted in the book, is the (2D) graph structure of molecules formed by their
atoms and bonds. The book guides the reader from the basics of kernel methods to
advanced algorithms and kernel design for structured data. It is thus useful for readers
who seek an entry point into the field as well as experienced researchers.
Machine learning techniques are now essential for a diverse set of applications in
computer vision, natural language processing, software analysis, and many other
domains. As more applications emerge and the amount of data continues to grow, there
is a need for increasingly powerful and scalable techniques. Kernel methods, which
generalize linear learning methods to non-linear ones, have become a cornerstone for
much of the recent work in machine learning and have been used successfully for many
core machine learning tasks such as clustering, classification, and regression. Despite
the recent popularity in kernel methods, a number of issues must be tackled in order for
them to succeed on large-scale data. First, kernel methods typically require memory
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that grows quadratically in the number of data objects, making it difficult to scale to
large data sets. Second, kernel methods depend on an appropriate kernel function--an
implicit mapping to a high-dimensional space--which is not clear how to choose as it is
dependent on the data. Third, in the context of data clustering, kernel methods have not
been demonstrated to be practical for real-world clustering problems. This thesis
explores these questions, offers some novel solutions to them, and applies the results
to a number of challenging applications in computer vision and other domains. We
explore two broad fundamental problems in kernel methods. First, we introduce a
scalable framework for learning kernel functions based on incorporating prior
knowledge from the data. This frame-work scales to very large data sets of millions of
objects, can be used for a variety of complex data, and outperforms several existing
techniques. In the transductive setting, the method can be used to learn low-rank
kernels, whose memory requirements are linear in the number of data points. We also
explore extensions of this framework and applications to image search problems, such
as object recognition, human body pose estimation, and 3-d reconstructions. As a
second problem, we explore the use of kernel methods for clustering. We show a
mathematical equivalence between several graph cut objective functions and the
weighted kernel k-means objective. This equivalence leads to the first eigenvector-free
algorithm for weighted graph cuts, which is thousands of times faster than existing state-
of-the-art techniques while using significantly less memory. We benchmark this
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algorithm against existing methods, apply it to image segmentation, and explore
extensions to semi-supervised clustering.
"This book is a timely compendium of key elements that are crucial for the study of
machine learning in chemoinformatics, giving an overview of current research in
machine learning and their applications to chemoinformatics tasks"--Provided by
publisher.
Through theoretical analysis and extensive empirical studies, we show that our
proposed approaches are able to perform more effectively, and efficiently, than
traditional methods.
This book discusses large margin and kernel methods for speech and speaker
recognition Speech and Speaker Recognition: Large Margin and Kernel Methods is a
collation of research in the recent advances in large margin and kernel methods, as
applied to the field of speech and speaker recognition. It presents theoretical and
practical foundations of these methods, from support vector machines to large margin
methods for structured learning. It also provides examples of large margin based
acoustic modelling for continuous speech recognizers, where the grounds for practical
large margin sequence learning are set. Large margin methods for discriminative
language modelling and text independent speaker verification are also addressed in
this book. Key Features: Provides an up-to-date snapshot of the current state of
research in this field Covers important aspects of extending the binary support vector
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machine to speech and speaker recognition applications Discusses large margin and
kernel method algorithms for sequence prediction required for acoustic modeling
Reviews past and present work on discriminative training of language models, and
describes different large margin algorithms for the application of part-of-speech tagging
Surveys recent work on the use of kernel approaches to text-independent speaker
verification, and introduces the main concepts and algorithms Surveys recent work on
kernel approaches to learning a similarity matrix from data This book will be of interest
to researchers, practitioners, engineers, and scientists in speech processing and
machine learning fields.
The aim of this thesis is to apply a particular category of machine learning and pattern
recognition algorithms, namely the kernel methods, to both functional and anatomical
magnetic resonance images (MRI). This work specifically focused on supervised
learning methods. Both methodological and practical aspects are described in this
thesis. Kernel methods have the computational advantage for high dimensional data,
therefore they are idea for imaging data. The procedures can be broadly divided into
two components: the construction of the kernels and the actual kernel algorithms
themselves. Pre-processed functional or anatomical images can be computed into a
linear kernel or a non-linear kernel. We introduce both kernel regression and kernel
classification algorithms in two main categories: probabilistic methods and non-
probabilistic methods. For practical applications, kernel classification methods were
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applied to decode the cognitive or sensory states of the subject from the fMRI signal
and were also applied to discriminate patients with neurological diseases from normal
people using anatomical MRI. Kernel regression methods were used to predict the
regressors in the design of fMRI experiments, and clinical ratings from the anatomical
scans.
This book is a printed edition of the Special Issue "Kernel Methods and Hybrid
Evolutionary Algorithms in Energy Forecasting" that was published in Energies
"This book presents an extensive introduction to the field of kernel methods and real
world applications. The book is organized in four parts: the first is an introductory
chapter providing a framework of kernel methods; the others address Bioegineering,
Signal Processing and Communications and Image Processing"--Provided by
publisher.
"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, non-classical 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
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application from the recent computer vision research literature" --Abstract.
Publisher Description
Kernel methods are a broad class of algorithms that are applied in a host of scientific
computing fields. In this thesis we focus on applying kernel methods to supervised
learning in machine learning and uncertainty quantification of learning algorithms.
Kernel methods offer an interpretable way to model nonlinear functions, but they are
difficult to scale due to the computational challenges. As a result, kernels are
underutilized as tools for solving supervised learning problems on large data and
measuring uncertainty in learning algorithms. We first provide understanding and
methods to effectively scale kernel methods for supervised learning and to then use
those results to inform uncertainty quantification of machine learning algorithms in
medical image segmentation. The primary challenge of scaling kernel methods is
computing and applying the kernel matrix, so approximating this matrix is a crucial step
for all kernel methods. The primary approximation method studied in this thesis is the
Nystrom method, a popular, easy-to- implement method which uses randomized
sampling to construct a low-rank factorization of the matrix. We implement a parallel
version of Nystrom and use it to study properties of large kernel matrices and offer both
theoretical and empirical comparisons of Nystrom and treecodes (a more sophisticated
matrix approximation technique); these results determine the set of problems to which
Nystrom is best suited. Applying an approximation to a kernel learning problem
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generally results in convex optimization problems, but only gradient-based methods are
effectively scaled. We explore the efficacy of methods that use second derivative
information by deriving a novel formulation and implementing a solver for a supervised
learning classification method called kernel logistic regression (KLR). Our work
combines Nystrom with an Inexact Newton solver to effectively scale to large datasets
and outperform a state-of-the-art gradient solver. We apply this work to medical image
segmentation, specifically the task of segmenting glioblastoma (GBM) in brain magnetic
resonance imaging (MRI) scans. Segmenting GBM is an important task in tumor
prognosis and research efforts, but segmenting an image is a manual, time-consuming
process. As a result, researchers have developed sophisticated methods to automate
the process; deep neural networks (DNNs) can now achieve results close to human
accuracy. DNNs represent the composition of a highly nonlinear representation of the
data through millions of parameters and logistic regression on the results for each pixel.
However, DNNs do not offer informative uncertainty estimates, which limits the
adoption of these methods. We address the lack of uncertainty by using the KLR
method to replace the last layer in the DNN. This approximation offers significantly
smoother probability maps and, while reducing the parameter space by orders of
magnitude, does not severely weaken the performance of the algorithm. The main
benefit of our approach is that it provides an easy-to-sample, approximate posterior
distribution of the KLR weights. We investigate the structure of this posterior and
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demonstrate that the uncertainty estimates produced by sampling the posterior
empirically approximate DNN errors well
Machine Learning with SVM and Other Kernel MethodsPHI Learning Pvt. Ltd.
A young girl hears the story of her great-great-great-great- grandfather and his brother
who came to the United States to make a better life for themselves helping to build the
transcontinental railroad.
Covering the fundamentals of kernel-based learning theory, this is an essential
resource for graduate students and professionals in computer science.
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 the world of machine learning using theoretically well-founded yet
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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 are a popular method in machine learning. They learn from
data about a subject, for example, lung tumors in a set of patients, to classify new data,
such as, a new patient's tumor. The new tumor is classified as either cancerous or
benign, depending on how similar it is to the tumors of other patients in those two
classes-where similarity is judged by a kernel. The adoption and use of support vector
machines in health care, however, is inhibited by a perceived and actual lack of
rationale, understanding and transparency for how they work and how to interpret
information and results from them. For example, a user must select the kernel, or
similarity function, to be used, and there are many kernels to choose from but little to no
useful guidance on choosing one. The primary goal of this thesis is to create accurate,
transparent and interpretable kernels with rationale to select them for classification in
health care using SVM-and to do so within a theoretical framework that advances
rationale, understanding and transparency for kernel/model selection with atomic data
types. The kernels and framework necessarily co-exist. The secondary goal of this
thesis is to quantitatively measure model interpretability for kernel/model selection and
identify the types of interpretable information which are available from different models
for interpretation. Testing my framework and transparent kernels with empirical data I
achieve classification accuracy that is better than or equivalent to the Gaussian RBF

Page 19/21



Read Online Kernel Methods And Machine Learning

kernels. I also validate some of the model interpretability measures I propose.
This is the first comprehensive introduction to Support Vector Machines (SVMs), a
generation learning system based on recent advances in statistical learning theory.
SVMs deliver state-of-the-art performance in real-world applications such as text
categorisation, hand-written character recognition, image classification, biosequences
analysis, etc., and are now established as one of the standard tools for machine
learning and data mining. Students will find the book both stimulating and accessible,
while practitioners will be guided smoothly through the material required for a good
grasp of the theory and its applications. The concepts are introduced gradually in
accessible and self-contained stages, while the presentation is rigorous and thorough.
Pointers to relevant literature and web sites containing software ensure that it forms an
ideal starting point for further study. Equally, the book and its associated web site will
guide practitioners to updated literature, new applications, and on-line software.
We analyze an inverse noisy regression model under random design with the aim of
estimating the unknown target function based on a given set of data, drawn according
to some unknown probability distribution. Our estimators are all constructed by kernel
methods, which depend on a Reproducing Kernel Hilbert Space structure using spectral
regularization methods. A first main result establishes upper and lower bounds for the
rate of convergence under a given source condition assumption, restricting the class of
admissible distributions. But since kernel methods scale poorly when massive datasets
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are involved, we study one example for saving computation time and memory
requirements in more detail. We show that Parallelizing spectral algorithms also leads
to minimax optimal rates of convergence provided the number of machines is chosen
appropriately. We emphasize that so far all estimators depend on the assumed a-priori
smoothness of the target function and on the eigenvalue decay of the kernel covariance
operator, which are in...
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