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Theory of Neural Information Processing Systems provides an explicit, coherent, and up-to-date account of the modern theory of
neural information processing systems. It has been carefully developed for graduate students from any quantitative discipline,
including mathematics, computer science, physics, engineering or biology, and has been thoroughly class-tested by the authors
over a period of some 8 years. Exercises are presented throughout the text and notes on historical background and further reading
guide the student into the literature. All mathematical details are included and appendices provide further background material,
including probability theory, linear algebra and stochastic processes, making this textbook accessible to a wide audience.
Simulation is integral to the successful design of modern radar systems, and there is arguably no better software for this purpose
than MATLAB. But software and the ability to use it does not guarantee success. One must also: Understand radar operations and
design philosophy Know how to select the radar parameters to meet the design req
Data clustering is a highly interdisciplinary field, the goal of which is to divide a set of objects into homogeneous groups such that
objects in the same group are similar and objects in different groups are quite distinct. Thousands of theoretical papers and a
number of books on data clustering have been published over the past 50 years. However,
Missing data affect nearly every discipline by complicating the statistical analysis of collected data. But since the 1990s, there have
been important developments in the statistical methodology for handling missing data. Written by renowned statisticians in this
area, Handbook of Missing Data Methodology presents many methodological advances and t
This is the second volume of a three-volume set comprising a comprehensive study of the tractability of multivariate problems. The
second volume deals with algorithms using standard information consisting of function values for the approximation of linear and
selected nonlinear functionals. An important example is numerical multivariate integration. The proof techniques used in volumes I
and II are quite different. It is especially hard to establish meaningful lower error bounds for the approximation of functionals by
using finitely many function values. Here, the concept of decomposable reproducing kernels is helpful, allowing it to find matching
lower and upper error bounds for some linear functionals. It is then possible to conclude tractability results from such error bounds.
Tractability results, even for linear functionals, are very rich in variety. There are infinite-dimensional Hilbert spaces for which the
approximation with an arbitrarily small error of all linear functionals requires only one function value. There are Hilbert spaces for
which all nontrivial linear functionals suffer from the curse of dimensionality. This holds for unweighted spaces, where the role of all
variables and groups of variables is the same. For weighted spaces one can monitor the role of all variables and groups of
variables. Necessary and sufficient conditions on the decay of the weights are given to obtain various notions of tractability. The
text contains extensive chapters on discrepancy and integration, decomposable kernels and lower bounds, the Smolyak/sparse
grid algorithms, lattice rules and the CBC (component-by-component) algorithms. This is done in various settings. Path integration
and quantum computation are also discussed. This volume is of interest to researchers working in computational mathematics,
especially in approximation of high-dimensional problems. It is also well suited for graduate courses and seminars. There are 61
open problems listed to stimulate future research in tractability.
Written in the intuitive yet rigorous style that readers of A Foundation in Digital Communication have come to expect, this second
edition includes entirely new chapters on the radar problem (with Lyapunov's theorem) and intersymbol interference channels, new
discussion of the baseband representation of passband noise, and a simpler, more geometric derivation of the optimal receiver for
the additive white Gaussian noise channel. Other key topics covered include the definition of the power spectral density of
nonstationary stochastic processes, the geometry of the space of energy-limited signals, the isometry properties of the Fourier
transform, and complex sampling. Including over 500 homework problems and all the necessary mathematical background, this is
the ideal text for one- or two-semester graduate courses on digital communications and courses on stochastic processes and
detection theory. Solutions to problems and video lectures are available online.
Feature Extraction & Image Processing for Computer VisionAcademic Press
This book provides the most comprehensive and up-to-date account of regression methods to explain the frequency of events.

This book provides a broad introduction to the subject of environmental space-time processes, addressing the role of
uncertainty. It covers a spectrum of technical matters from measurement to environmental epidemiology to risk
assessment. It showcases non-stationary vector-valued processes, while treating stationarity as a special case. In
particular, with members of their research group the authors developed within a hierarchical Bayesian framework, the
new statistical approaches presented in the book for analyzing, modeling, and monitoring environmental spatio-temporal
processes. Furthermore they indicate new directions for development.
DEEP LEARNING FOR THE EARTH SCIENCES Explore this insightful treatment of deep learning in the field of earth
sciences, from four leading voices Deep learning is a fundamental technique in modern Artificial Intelligence and is being
applied to disciplines across the scientific spectrum; earth science is no exception. Yet, the link between deep learning
and Earth sciences has only recently entered academic curricula and thus has not yet proliferated. Deep Learning for the
Earth Sciences delivers a unique perspective and treatment of the concepts, skills, and practices necessary to quickly
become familiar with the application of deep learning techniques to the Earth sciences. The book prepares readers to be
ready to use the technologies and principles described in their own research. The distinguished editors have also
included resources that explain and provide new ideas and recommendations for new research especially useful to those
involved in advanced research education or those seeking PhD thesis orientations. Readers will also benefit from the
inclusion of: An introduction to deep learning for classification purposes, including advances in image segmentation and
encoding priors, anomaly detection and target detection, and domain adaptation An exploration of learning
representations and unsupervised deep learning, including deep learning image fusion, image retrieval, and matching
and co-registration Practical discussions of regression, fitting, parameter retrieval, forecasting and interpolation An
examination of physics-aware deep learning models, including emulation of complex codes and model parametrizations
Perfect for PhD students and researchers in the fields of geosciences, image processing, remote sensing, electrical
engineering and computer science, and machine learning, Deep Learning for the Earth Sciences will also earn a place in
the libraries of machine learning and pattern recognition researchers, engineers, and scientists.
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Trains researchers and graduate students in state-of-the-art statistical and machine learning methods to build models
with real-world data.
Based on years of instruction and field expertise, this volume offers the necessary tools to understand all scientific,
computational, and technological aspects of speech processing. The book emphasizes mathematical abstraction, the
dynamics of the speech process, and the engineering optimization practices that promote effective problem solving in this
area of research and covers many years of the authors' personal research on speech processing. Speech Processing
helps build valuable analytical skills to help meet future challenges in scientific and technological advances in the field
and considers the complex transition from human speech processing to computer speech processing.
This book provides the higher-level reader with a comprehensive review of all important aspects of Differential Calculus,
Integral Calculus and Geometric Calculus of several variables The revised edition, which includes additional exercises
and expanded solutions, and gives a solid description of the basic concepts via simple familiar examples which are then
tested in technically demanding situations. Readers will gain a deep understanding of the uses and limitations of
multivariate calculus.
Understand the building blocks of covert communication in digital media and apply the techniques in practice with this
self-contained guide.
A comprehensive and timely edition on an emerging new trend in time series Linear Models and Time-Series Analysis:
Regression, ANOVA, ARMA and GARCH sets a strong foundation, in terms of distribution theory, for the linear model
(regression and ANOVA), univariate time series analysis (ARMAX and GARCH), and some multivariate models
associated primarily with modeling financial asset returns (copula-based structures and the discrete mixed normal and
Laplace). It builds on the author's previous book, Fundamental Statistical Inference: A Computational Approach, which
introduced the major concepts of statistical inference. Attention is explicitly paid to application and numeric computation,
with examples of Matlab code throughout. The code offers a framework for discussion and illustration of numerics, and
shows the mapping from theory to computation. The topic of time series analysis is on firm footing, with numerous
textbooks and research journals dedicated to it. With respect to the subject/technology, many chapters in Linear Models
and Time-Series Analysis cover firmly entrenched topics (regression and ARMA). Several others are dedicated to very
modern methods, as used in empirical finance, asset pricing, risk management, and portfolio optimization, in order to
address the severe change in performance of many pension funds, and changes in how fund managers work. Covers
traditional time series analysis with new guidelines Provides access to cutting edge topics that are at the forefront of
financial econometrics and industry Includes latest developments and topics such as financial returns data, notably also
in a multivariate context Written by a leading expert in time series analysis Extensively classroom tested Includes a
tutorial on SAS Supplemented with a companion website containing numerous Matlab programs Solutions to most
exercises are provided in the book Linear Models and Time-Series Analysis: Regression, ANOVA, ARMA and GARCH is
suitable for advanced masters students in statistics and quantitative finance, as well as doctoral students in economics
and finance. It is also useful for quantitative financial practitioners in large financial institutions and smaller finance
outlets.
Most data from satellites are in image form, thus most books in the remote sensing field deal exclusively with image
processing. However, signal processing can contribute significantly in extracting information from the remotely sensed
waveforms or time series data. Pioneering the combination of the two processes, Signal and Image Processing for Re
An accessible undergraduate introduction to the concepts and methods in pattern recognition, machine learning and
deep learning.
This book is intended to give atmospheric scientists a basic understanding of the physical and mathematical foundations
of stochastic Lagrangian models of turbulent diffusion. It presents the reader with the historical context of the topic, and it
provides definitions, criteria and applications for stochastic diffusion.
A guide to economics, statistics and finance that explores the mathematical foundations underling econometric methods
An Introduction to Econometric Theory offers a text to help in the mastery of the mathematics that underlie econometric
methods and includes a detailed study of matrix algebra and distribution theory. Designed to be an accessible resource,
the text explains in clear language why things are being done, and how previous material informs a current argument.
The style is deliberately informal with numbered theorems and lemmas avoided. However, very few technical results are
quoted without some form of explanation, demonstration or proof. The author — a noted expert in the field — covers a
wealth of topics including: simple regression, basic matrix algebra, the general linear model, distribution theory, the
normal distribution, properties of least squares, unbiasedness and efficiency, eigenvalues, statistical inference in
regression, t and F tests, the partitioned regression, specification analysis, random regressor theory, introduction to
asymptotics and maximum likelihood. Each of the chapters is supplied with a collection of exercises, some of which are
straightforward and others more challenging. This important text: Presents a guide for teaching econometric methods to
undergraduate and graduate students of economics, statistics or finance Offers proven classroom-tested material
Contains sets of exercises that accompany each chapter Includes a companion website that hosts additional materials,
solution manual and lecture slides Written for undergraduates and graduate students of economics, statistics or finance,
An Introduction to Econometric Theory is an essential beginner’s guide to the underpinnings of econometrics.
As chapters in this book demonstrate, BNP has important uses in clinical sciences and inference for issues like unknown
partitions in genomics. Nonparametric Bayesian approaches (BNP) play an ever expanding role in biostatistical inference
from use in proteomics to clinical trials. Many research problems involve an abundance of data and require flexible and
complex probability models beyond the traditional parametric approaches. As this book's expert contributors show, BNP
approaches can be the answer. Survival Analysis, in particular survival regression, has traditionally used BNP, but BNP's
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potential is now very broad. This applies to important tasks like arrangement of patients into clinically meaningful
subpopulations and segmenting the genome into functionally distinct regions. This book is designed to both review and
introduce application areas for BNP. While existing books provide theoretical foundations, this book connects theory to
practice through engaging examples and research questions. Chapters cover: clinical trials, spatial inference, proteomics,
genomics, clustering, survival analysis and ROC curve.
The following is a chapter from The VaR Implementation Handbook, which examines the latest strategies for measuring,
managing, and modeling risk across a variety of applications. Packed with the insights, methods, and models that make
experienced professionals competitive all over the world, this comprehensive guide features cutting-edge research and
findings from some of the industry's most respected academics, practitioners, and consultants.
Recent advances in brain science measurement technology have given researchers access to very large-scale time
series data such as EEG/MEG data (20 to 100 dimensional) and fMRI (140,000 dimensional) data. To analyze such
massive data, efficient computational and statistical methods are required. Time Series Modeling of Neuroscience Data
shows how to efficiently analyze neuroscience data by the Wiener-Kalman-Akaike approach, in which dynamic models of
all kinds, such as linear/nonlinear differential equation models and time series models, are used for whitening the
temporally dependent time series in the framework of linear/nonlinear state space models. Using as little mathematics as
possible, this book explores some of its basic concepts and their derivatives as useful tools for time series analysis.
Unique features include: A statistical identification method of highly nonlinear dynamical systems such as the HodgkinHuxley model, Lorenz chaos model, Zetterberg Model, and more Methods and applications for Dynamic Causality
Analysis developed by Wiener, Granger, and Akaike A state space modeling method for dynamicization of solutions for
the Inverse Problems A heteroscedastic state space modeling method for dynamic non-stationary signal decomposition
for applications to signal detection problems in EEG data analysis An innovation-based method for the characterization of
nonlinear and/or non-Gaussian time series An innovation-based method for spatial time series modeling for fMRI data
analysis The main point of interest in this book is to show that the same data can be treated using both a dynamical
system and time series approach so that the neural and physiological information can be extracted more efficiently. Of
course, time series modeling is valid not only in neuroscience data analysis but also in many other sciences and
engineering fields where the statistical inference from the observed time series data plays an important role.
The linear mixed model has become the main parametric tool for the analysis of continuous longitudinal data, as the
authors discussed in their 2000 book. Without putting too much emphasis on software, the book shows how the different
approaches can be implemented within the SAS software package. The authors received the American Statistical
Association's Excellence in Continuing Education Award based on short courses on longitudinal and incomplete data at
the Joint Statistical Meetings of 2002 and 2004.
Smoothness Priors Analysis of Time Series addresses some of the problems of modeling stationary and nonstationary
time series primarily from a Bayesian stochastic regression "smoothness priors" state space point of view. Prior
distributions on model coefficients are parametrized by hyperparameters. Maximizing the likelihood of a small number of
hyperparameters permits the robust modeling of a time series with relatively complex structure and a very large number
of implicitly inferred parameters. The critical statistical ideas in smoothness priors are the likelihood of the Bayesian
model and the use of likelihood as a measure of the goodness of fit of the model. The emphasis is on a general state
space approach in which the recursive conditional distributions for prediction, filtering, and smoothing are realized using a
variety of nonstandard methods including numerical integration, a Gaussian mixture distribution-two filter smoothing
formula, and a Monte Carlo "particle-path tracing" method in which the distributions are approximated by many
realizations. The methods are applicable for modeling time series with complex structures.
Developed from the author's graduate-level courses, the first edition of this book filled the need for a comprehensive, selfcontained, and hands-on treatment of radar systems analysis and design. It quickly became a bestseller and was widely
adopted by many professors. The second edition built on this successful format by rearranging and updating
Now available in a three-volume set, this updated and expanded edition of the bestselling The Digital Signal Processing
Handbook continues to provide the engineering community with authoritative coverage of the fundamental and
specialized aspects of information-bearing signals in digital form. Encompassing essential background material, technical
details, standards, and software, the second edition reflects cutting-edge information on signal processing algorithms and
protocols related to speech, audio, multimedia, and video processing technology associated with standards ranging from
WiMax to MP3 audio, low-power/high-performance DSPs, color image processing, and chips on video. Drawing on the
experience of leading engineers, researchers, and scholars, the three-volume set contains 29 new chapters that address
multimedia and Internet technologies, tomography, radar systems, architecture, standards, and future applications in
speech, acoustics, video, radar, and telecommunications. Emphasizing theoretical concepts, Digital Signal Processing
Fundamentals provides comprehensive coverage of the basic foundations of DSP and includes the following parts:
Signals and Systems; Signal Representation and Quantization; Fourier Transforms; Digital Filtering; Statistical Signal
Processing; Adaptive Filtering; Inverse Problems and Signal Reconstruction; and Time–Frequency and Multirate Signal
Processing.
This text for graduate students examines problems related to earth and environmental sciences by means of theoretical
models based on a purely random (stochastic) element. 103 figures. 16 tables.
This new edition updates Durbin & Koopman's important text on the state space approach to time series analysis. The
distinguishing feature of state space time series models is that observations are regarded as made up of distinct
components such as trend, seasonal, regression elements and disturbance terms, each of which is modelled separately.
The techniques that emerge from this approach are very flexible and are capable of handling a much wider range of
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problems than the main analytical system currently in use for time series analysis, the Box-Jenkins ARIMA system.
Additions to this second edition include the filtering of nonlinear and non-Gaussian series. Part I of the book obtains the
mean and variance of the state, of a variable intended to measure the effect of an interaction and of regression
coefficients, in terms of the observations. Part II extends the treatment to nonlinear and non-normal models. For these,
analytical solutions are not available so methods are based on simulation.
Assembling a collection of very prominent researchers in the field, the Handbook of Spatial Statistics presents a
comprehensive treatment of both classical and state-of-the-art aspects of this maturing area. It takes a unified, integrated
approach to the material, providing cross-references among chapters.The handbook begins with a historical intro
An inside look at modern approaches to modeling equity portfolios Financial Modeling of the Equity Market is the most
comprehensive, up-to-date guide to modeling equity portfolios. The book is intended for a wide range of quantitative
analysts, practitioners, and students of finance. Without sacrificing mathematical rigor, it presents arguments in a concise
and clear style with a wealth of real-world examples and practical simulations. This book presents all the major
approaches to single-period return analysis, including modeling, estimation, and optimization issues. It covers both static
and dynamic factor analysis, regime shifts, long-run modeling, and cointegration. Estimation issues, including
dimensionality reduction, Bayesian estimates, the Black-Litterman model, and random coefficient models, are also
covered in depth. Important advances in transaction cost measurement and modeling, robust optimization, and recent
developments in optimization with higher moments are also discussed. Sergio M. Focardi (Paris, France) is a founding
partner of the Paris-based consulting firm, The Intertek Group. He is a member of the editorial board of the Journal of
Portfolio Management. He is also the author of numerous articles and books on financial modeling. Petter N. Kolm, PhD
(New Haven, CT and New York, NY), is a graduate student in finance at the Yale School of Management and a financial
consultant in New York City. Previously, he worked in the Quantitative Strategies Group of Goldman Sachs Asset
Management, where he developed quantitative investment models and strategies.
This book is an essential guide to the implementation of image processing and computer vision techniques, with tutorial
introductions and sample code in Matlab. Algorithms are presented and fully explained to enable complete understanding
of the methods and techniques demonstrated. As one reviewer noted, "The main strength of the proposed book is the
exemplar code of the algorithms." Fully updated with the latest developments in feature extraction, including expanded
tutorials and new techniques, this new edition contains extensive new material on Haar wavelets, Viola-Jones, bilateral
filtering, SURF, PCA-SIFT, moving object detection and tracking, development of symmetry operators, LBP texture
analysis, Adaboost, and a new appendix on color models. Coverage of distance measures, feature detectors, wavelets,
level sets and texture tutorials has been extended. Named a 2012 Notable Computer Book for Computing Methodologies
by Computing Reviews Essential reading for engineers and students working in this cutting-edge field Ideal module text
and background reference for courses in image processing and computer vision The only currently available text to
concentrate on feature extraction with working implementation and worked through derivation
Publisher Description
This book introduces basic and advanced concepts of categorical regression with a focus on the structuring constituents
of regression, including regularization techniques to structure predictors. In addition to standard methods such as the
logit and probit model and extensions to multivariate settings, the author presents more recent developments in flexible
and high-dimensional regression, which allow weakening of assumptions on the structuring of the predictor and yield fits
that are closer to the data. A generalized linear model is used as a unifying framework whenever possible in particular
parametric models that are treated within this framework. Many topics not normally included in books on categorical data
analysis are treated here, such as nonparametric regression; selection of predictors by regularized estimation
procedures; ternative models like the hurdle model and zero-inflated regression models for count data; and non-standard
tree-based ensemble methods. The book is accompanied by an R package that contains data sets and code for all the
examples.
A substantially revised fourth edition of a comprehensive textbook, including new coverage of recent advances in deep
learning and neural 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.
This textbook provides a wide-ranging and entertaining indroduction to probability and random processes and many of
their practical applications. It includes many exercises and problems with solutions.
In our modern age of remote sensing, wireless communication, and the nearly endless list of other antenna-based
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applications, complex problems require increasingly sophisticated solutions. Conventional antenna systems are no longer
suited to high-noise or low-signal applications such as intrusion detection. Detailing highly effective approaches to nonGaussian weak signal detection, Adaptive Antennas and Receivers provides an authoritative introduction to state-of-theart research on the modeling, testing, and application of these technologies. Edited by innovative researcher and eminent
expert Melvin M. Weiner, this book is the first to integrate three advanced approaches to non-Gaussian weak signal
detection into a single reference: homogeneous partitioning of the surveillance volume, adaptive antennas, and adaptive
receivers. Comprising self-contained chapters contributed by renowned experts such as Donald D. Weiner and Ronald
Fante, each chapter explores the techniques, theoretical basis, and applications of the approach under discussion. The
book considers signal detection in the presence of external noise such as clutter residue, interference, atmospheric
noise, jammers, external thermal noise, in vivo surrounding tissue, and camouflaging material, making it ideal for use
across a broad spectrum of applications. This authoritative reference supplies more than 750 figures and tables, 1460
equations, and 640 references. Adaptive Antennas and Receivers is an ideal resource for improving performance in
surveillance, communication, navigation, artificial intelligence, computer tomography, neuroscience, and intrusion
detection systems, to name only a few.
The first edition of this single volume on the theory of probability has become a highly-praised standard reference for
many areas of probability theory. Chapters from the first edition have been revised and corrected, and this edition
contains four new chapters. New material covered includes multivariate and ratio ergodic theorems, shift coupling, Palm
distributions, Harris recurrence, invariant measures, and strong and weak ergodicity.
Like some of my colleagues, in my earlier years I found the multivariate Jacobian calculations horrible and unbelievable.
As I listened and read during the years 1956 to 1974 I continually saw alternatives to the Jacobian and variable change
method of computing probability density functions. Further, it was made clear by the work of A. T. James that
computation of the density functions of the sets of roots of determinental equations required a method other than
Jacobian calculations and that the densities could be calculated using differential forms on manifolds. It had become
clear from the work ofC S. Herz and A. T. James that the expression of the noncentral multivariate density functions
required integration with respect to Haar measures on locally compact groups. Material on manifolds and locally compact
groups had not yet reached the pages of multivariate books of the time and also much material about multivariate
computations existed only in the journal literature or in unpublished sets oflecture notes. In spirit, being more a
mathematician than a statistician, the urge to write a book giving an integrated treatment of these topics found expression
in 1974-1975 when I took a one year medical leave of absence from Cornell University. During this period I wrote
Techniques of Multivariate Calculation. Writing a coherent treatment of the various methods made obvious re quired
background material.
Illustration of copula theory with detailed real-world case study examples in the fields of hydrology and water resources
engineering.
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