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This paperback edition is a reprint of the 1991 edition. Time Series: Theory and
Methods is a systematic account of linear time series models and their application to
the modeling and prediction of data collected sequentially in time. The aim is to provide
specific techniques for handling data and at the same time to provide a thorough
understanding of the mathematical basis for the techniques. Both time and frequency
domain methods are discussed, but the book is written in such a way that either
approach could be emphasized. The book is intended to be a text for graduate students
in statistics, mathematics, engineering, and the natural or social sciences. It contains
substantial chapters on multivariate series and state-space models (including
applications of the Kalman recursions to missing-value problems) and shorter accounts
of special topics including long-range dependence, infinite variance processes, and
nonlinear models. Most of the programs used in the book are available in the modeling
package ITSM2000, the student version of which can be downloaded from
http://www.stat.colostate.edu/~pjbrock/student06.
This book presents recent advances in dynamics and control of different types of
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energy systems. It covers research on dynamics and control in energy systems from
different aspects, namely, combustion, multiphase flow, nuclear, chemical and thermal.
The chapters start from the basic concepts so that this book can be useful even for
researchers with very little background in the area. A dedicated chapter provides an
overview on the fundamental aspects of the dynamical systems approach. The book
will be of use to researchers and professionals alike.
Additional Resource Materials Human behavior would not be interesting to us if it
remained the same from one moment to the next. Moreover, we tend to be sensitive to
changes in people's behavior, especially when such change impacts on our own, and
other's, behavior. This book describes a variety of techniques for investigating change
in behavior. It employs conventional time series methods, as well as recently developed
methodology using nonlinear dynamics, including chaos, a term that is not easy to
define, nor to confirm. Although nonlinear methods are being used more frequently in
psychology, a comprehensive coverage of methods, theory and applications, with a
particular focus on human behavior, is needed. Between these covers, the reader is led
through various procedures for linear and nonlinear time series analysis, including
some novel procedures that allow subtle temporal aspects of human cognition to be
detected. Analyses of reaction times, heart-rate, psychomotor skill, decision making,
and EEG are supplemented by a contemporary review of recent dynamical research in
developmental psychology, psychopathology, and human cognitive processes. A
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consideration of nonlinear dynamics assists our understanding of deep issues such as:
Why is our short-term memory capacity limited? Why do chronic disorders, and also
cognitive development, progress through stage-like transitions? Why do people make
irrational decisions? This book will be of particular interest to researchers, practitioners,
and advanced students in a variety of areas in psychology, particularly in human
experimental and physiological psychology. Data analyses are performed using the
latest nonlinear dynamics computer packages. A comprehensive WWW resource of
software and supplementary information is provided to assist the reader's
understanding of the novel, and potentially revolutionary, procedures described in the
book.
Forecasting is required in many situations. Stocking an inventory may require forecasts
of demand months in advance. Telecommunication routing requires traffic forecasts a
few minutes ahead. Whatever the circumstances or time horizons involved, forecasting
is an important aid in effective and efficient planning. This textbook provides a
comprehensive introduction to forecasting methods and presents enough information
about each method for readers to use them sensibly.
Sample Text
This monograph provides a sample of relevant new results on dynamical nonlinear
statistical modeling and estimation which forms a basis for more effective signal
processing, decision and control. While the research literature is rich in linear Gaussian
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methodologies, new contributions to the most relevant area of nonlinear and nonGaussian processes have been scarce. Among the significant areas of application for
which such methodologies are needed are: economics, biology, immunology,
underwater acoustics, electric power generation, chemical process control, and variable
structure systems in general. The latter include adaptive, intelligent, and decomposing
mathematical structures or processes. The volume includes ten research papers on
theory, computational methods, and applications. Topics include filtering with
application to inertial navigation, structural-change detection, bilinear time-series
models, bispectral estimation, threshold models, catastrophic models and a generalized
eigenstructure method.
The goals of this text are to develop the skills and an appreciation for the richness and
versatility of modern time series analysis as a tool for analyzing dependent data. A
useful feature of the presentation is the inclusion of nontrivial data sets illustrating the
richness of potential applications to problems in the biological, physical, and social
sciences as well as medicine. The text presents a balanced and comprehensive
treatment of both time and frequency domain methods with an emphasis on data
analysis. Numerous examples using data illustrate solutions to problems such as
discovering natural and anthropogenic climate change, evaluating pain perception
experiments using functional magnetic resonance imaging, and the analysis of
economic and financial problems. The text can be used for a one semester/quarter
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introductory time series course where the prerequisites are an understanding of linear
regression, basic calculus-based probability skills, and math skills at the high school
level. All of the numerical examples use the R statistical package without assuming that
the reader has previously used the software. Robert H. Shumway is Professor Emeritus
of Statistics, University of California, Davis. He is a Fellow of the American Statistical
Association and has won the American Statistical Association Award for Outstanding
Statistical Application. He is the author of numerous texts and served on editorial
boards such as the Journal of Forecasting and the Journal of the American Statistical
Association. David S. Stoffer is Professor of Statistics, University of Pittsburgh. He is a
Fellow of the American Statistical Association and has won the American Statistical
Association Award for Outstanding Statistical Application. He is currently on the
editorial boards of the Journal of Forecasting, the Annals of Statistical Mathematics,
and the Journal of Time Series Analysis. He served as a Program Director in the
Division of Mathematical Sciences at the National Science Foundation and as an
Associate Editor for the Journal of the American Statistical Association and the Journal
of Business & Economic Statistics.
A comprehensive resource that draws a balance between theory and applications of
nonlinear time series analysis Nonlinear Time Series Analysis offers an important guide
to both parametric and nonparametric methods, nonlinear state-space models, and
Bayesian as well as classical approaches to nonlinear time series analysis. The
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authors'noted experts in the field'explore the advantages and limitations of the
nonlinear models and methods and review the improvements upon linear time series
models. The need for this book is based on the recent developments in nonlinear time
series analysis, statistical learning, dynamic systems and advanced computational
methods. Parametric and nonparametric methods and nonlinear and non-Gaussian
state space models provide a much wider range of tools for time series analysis. In
addition, advances in computing and data collection have made available large data
sets and high-frequency data. These new data make it not only feasible, but also
necessary to take into consideration the nonlinearity embedded in most real-world time
series. This vital guide: -''' Offers research developed by leading scholars of time series
analysis -''' Presents R commands making it possible to reproduce all the analyses
included in the text -''' Contains real-world examples throughout the book -'''
Recommends exercises to test understanding of material presented -''' Includes an
instructor solutions manual and companion website Written for students, researchers,
and practitioners who are interested in exploring nonlinearity in time series, Nonlinear
Time Series Analysis offers a comprehensive text that explores the advantages and
limitations of the nonlinear models and methods and demonstrates the improvements
upon linear time series models.'
A clear and systematic treatment of time series of data, regular and chaotic, found in
nonlinear systems. The text leads readers from measurements of one or more variables
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through the steps of building models of the source as a dynamical system, classifying
the source by its dynamical characteristics, and finally predicting and controlling the
dynamical system. It examines methods for separating the signal of physical interest
from contamination by unwanted noise, and for investigating the phase space of the
chaotic signal and its properties. The emphasis throughout is on the use of modern
mathematical tools for investigating chaotic behaviour to uncover properties of physical
systems, requiring knowledge of dynamical systems at the advanced undergraduate
level and some knowledge of Fourier transforms and other signal processing methods.
This text provides an introduction to the exciting new developments in chaos and
related topics in nonlinear dynamics, including the detection and quantification of chaos
in experimental data, fractals, and complex systems. Most of the important elementary
concepts in nonlinear dynamics arediscussed, with emphasis on the physical concepts
and useful results rather than mathematical proofs and derivations. While many books
on chaos are purely qualitative and many others are highly mathematical, this book fills
the middle ground by giving the essential equations, but in the simplestpossible form. It
assumes only an elementary knowledge of calculus. Complex numbers, differential
equations, and vector calculus are used in places, but those tools are described as
required. The book is aimed at the student, scientist, or engineer who wants to learn
how to use the ideas in apractical setting. It is written at a level suitable for advanced
undergraduate and beginning graduate students in all fields of science and engineering.
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Nonlinear System Identification: NARMAX Methods in the Time, Frequency, and SpatioTemporal Domains describes a comprehensive framework for the identification and
analysis of nonlinear dynamic systems in the time, frequency, and spatio-temporal
domains. This book is written with an emphasis on making the algorithms accessible so
that they can be applied and used in practice. Includes coverage of: The NARMAX
(nonlinear autoregressive moving average with exogenous inputs) model The
orthogonal least squares algorithm that allows models to be built term by term where
the error reduction ratio reveals the percentage contribution of each model term
Statistical and qualitative model validation methods that can be applied to any model
class Generalised frequency response functions which provide significant insight into
nonlinear behaviours A completely new class of filters that can move, split, spread, and
focus energy The response spectrum map and the study of sub harmonic and severely
nonlinear systems Algorithms that can track rapid time variation in both linear and
nonlinear systems The important class of spatio-temporal systems that evolve over
both space and time Many case study examples from modelling space weather,
through identification of a model of the visual processing system of fruit flies, to tracking
causality in EEG data are all included to demonstrate how easily the methods can be
applied in practice and to show the insight that the algorithms reveal even for complex
systems NARMAX algorithms provide a fundamentally different approach to nonlinear
system identification and signal processing for nonlinear systems. NARMAX methods
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provide models that are transparent, which can easily be analysed, and which can be
used to solve real problems. This book is intended for graduates, postgraduates and
researchers in the sciences and engineering, and also for users from other fields who
have collected data and who wish to identify models to help to understand the
dynamics of their systems.
Nonlinear signal and image processing methods are fast emerging as an alternative to
established linear methods for meeting the challenges of increasingly sophisticated
applications. Advances in computing performance and nonlinear theory are making
nonlinear techniques not only viable, but practical. This book details recent advances in
nonl
From the author of the bestselling "Analysis of Time Series," Time-Series Forecasting
offers a comprehensive, up-to-date review of forecasting methods. It provides a
summary of time-series modelling procedures, followed by a brief catalogue of many
different time-series forecasting methods, ranging from ad-hoc methods through ARIMA
and state-space modelling to multivariate methods and including recent arrivals, such
as GARCH models, neural networks, and cointegrated models. The author compares
the more important methods in terms of their theoretical inter-relationships and their
practical merits. He also considers two other general forecasting topics that have been
somewhat neglected in the literature: the computation of prediction intervals and the
effect of model uncertainty on forecast accuracy. Although the search for a "best"
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method continues, it is now well established that no single method will outperform all
other methods in all situations-the context is crucial. Time-Series Forecasting provides
an outstanding reference source for the more generally applicable methods particularly
useful to researchers and practitioners in forecasting in the areas of economics,
government, industry, and commerce.
This book provides an overview of the current state-of-the-art of nonlinear time series
analysis, richly illustrated with examples, pseudocode algorithms and real-world
applications. Avoiding a “theorem-proof” format, it shows concrete applications on a
variety of empirical time series. The book can be used in graduate courses in nonlinear
time series and at the same time also includes interesting material for more advanced
readers. Though it is largely self-contained, readers require an understanding of basic
linear time series concepts, Markov chains and Monte Carlo simulation methods. The
book covers time-domain and frequency-domain methods for the analysis of both
univariate and multivariate (vector) time series. It makes a clear distinction between
parametric models on the one hand, and semi- and nonparametric models/methods on
the other. This offers the reader the option of concentrating exclusively on one of these
nonlinear time series analysis methods. To make the book as user friendly as possible,
major supporting concepts and specialized tables are appended at the end of every
chapter. In addition, each chapter concludes with a set of key terms and concepts, as
well as a summary of the main findings. Lastly, the book offers numerous theoretical
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and empirical exercises, with answers provided by the author in an extensive solutions
manual.
This book provides a thorough review of a class of powerful algorithms for the
numerical analysis of complex time series data which were obtained from dynamical
systems. These algorithms are based on the concept of state space representations of
the underlying dynamics, as introduced by nonlinear dynamics. In particular, current
algorithms for state space reconstruction, correlation dimension estimation, testing for
determinism and surrogate data testing are presented — algorithms which have been
playing a central role in the investigation of deterministic chaos and related phenomena
since 1980. Special emphasis is given to the much-disputed issue whether these
algorithms can be successfully employed for the analysis of the human
electroencephalogram. Contents:Dynamical Systems, Time Series and AttractorsLinear
MethodsState Space Reconstruction: Theoretical FoundationsState Space
Reconstruction: Practical ApplicationDimensions: Basic DefinitionsLyapunov Exponents
and EntropiesNumerical Estimation of the Correlation DimensionSources of Error and
Data Set Size RequirementsMonte Carlo Analysis of Dimension EstimationSurrogate
Data TestsDimension Analysis of the Human EEGTesting for Determinism in Time
Series Readership: Graduates and scientists in physics, applied mathematics,
neurology, theoretical biology, economics, meteorology and neuroinformatics.
Keywords:Time Series Analysis;Nonlinear Dynamics;Fractal Dimension;Correlation
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Dimension;Chaos;Electroencephalogram;EEG;Determinism;Strange
Attractor;Embedding;Attractor Reconstruction;Surrogate DataReviews: “The book is
pleasantly written and makes for easy reading. It is informative for anyone with a
sufficiently deep knowledge of nonlinear dynamics.” Mathematical Reviews
This brief focuses on the structural properties of nonlinear time-delay systems. It
provides a link between coverage of fundamental theoretical properties and advanced
control algorithms, as well as suggesting a path for the generalization of the differential
geometric approach to time-delay systems . The brief begins with an introduction to a
class of single-input nonlinear time-delay systems. It then focuses on geometric
methods treating them and offers a geometric framework for integrability. The book has
chapters dedicated to the accessibility and observability of nonlinear time-delay
systems, allowing readers to understand the systems in a well-ordered, structured way.
Finally, the brief concludes with applications of integrability and the control of singleinput time-delay systems. This brief employs exercises and examples to familiarize
readers with the time-delay context. It is of interest to researchers, engineers and
postgraduate students who work in the area of nonlinear control systems.
New Tools to Solve Your Option Pricing ProblemsFor nonlinear PDEs encountered in
quantitative finance, advanced probabilistic methods are needed to address dimensionality
issues. Written by two leaders in quantitative research-including Risk magazine's 2013 Quant
of the Year-Nonlinear Option Pricing compares various numerical methods for solving hi
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The last decade has brought dramatic changes in the way that researchers analyze economic
and financial time series. This book synthesizes these recent advances and makes them
accessible to first-year graduate students. James Hamilton provides the first adequate textbook treatments of important innovations such as vector autoregressions, generalized method
of moments, the economic and statistical consequences of unit roots, time-varying variances,
and nonlinear time series models. In addition, he presents basic tools for analyzing dynamic
systems (including linear representations, autocovariance generating functions, spectral
analysis, and the Kalman filter) in a way that integrates economic theory with the practical
difficulties of analyzing and interpreting real-world data. Time Series Analysis fills an important
need for a textbook that integrates economic theory, econometrics, and new results. The book
is intended to provide students and researchers with a self-contained survey of time series
analysis. It starts from first principles and should be readily accessible to any beginning
graduate student, while it is also intended to serve as a reference book for researchers.
This new edition of this classic title, now in its seventh edition, presents a balanced and
comprehensive introduction to the theory, implementation, and practice of time series analysis.
The book covers a wide range of topics, including ARIMA models, forecasting methods,
spectral analysis, linear systems, state-space models, the Kalman filters, nonlinear models,
volatility models, and multivariate models. It also presents many examples and
implementations of time series models and methods to reflect advances in the field. Highlights
of the seventh edition: A new chapter on univariate volatility models A revised chapter on linear
time series models A new section on multivariate volatility models A new section on regime
switching models Many new worked examples, with R code integrated into the text The book
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can be used as a textbook for an undergraduate or a graduate level time series course in
statistics. The book does not assume many prerequisites in probability and statistics, so it is
also intended for students and data analysts in engineering, economics, and finance.
Methods of nonlinear time series analysis are discussed from a dynamical systems perspective
on the one hand, and from a statistical perspective on the other. After giving an informal
overview of the theory of dynamical systems relevant to the analysis of deterministic time
series, time series generated by nonlinear stochastic systems and spatio-temporal dynamical
systems are considered. Several statistical methods for the analysis of nonlinear time series
are presented and illustrated with applications to physical and physiological time series.
Contents: Nonlinear Dynamical SystemsStochastic Time SeriesA Test for
ReversibilityDetecting Differences between Reconstruction MeasuresEstimating Invariants of
Noisy AttractorsThe Correlation Integral of Noisy AttractorsSpiral Wave Tip DynamicsSpatioTemporal Chaos: A Solvable Model Readership: Students and researchers with an interest in
time series analysis. Keywords:
This collection illustrates how nonlinear methods can provide new insight into existing political
questions. Politics is often characterized by unexpected consequences, sensitivity to small
changes, non-equilibrium dynamics, the emergence of patterns, and sudden changes in
outcomes. These are all attributes of nonlinear processes. Bringing together a variety of recent
nonlinear modeling approaches, Political Complexity explores what happens when political
actors operate in a dynamic and complex social environment. The contributions to this
collection are organized in terms of three branches within non-linear theory: spatial
nonlinearity, temporal nonlinearity, and functional nonlinearity. The chapters advance beyond
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analogy towards developing rigorous nonlinear models capable of empirical verification.
Contributions to this volume cover the areas of landscape theory, computational modeling,
time series analysis, cross-sectional analysis, dynamic game theory, duration models, neural
networks, and hidden Markov models. They address such questions as: Is international
cooperation necessary for effective economic sanctions? Is it possible to predict alliance
configurations in the international system? Is a bureaucratic agency harder to remove as time
goes on? Is it possible to predict which international crises will result in war and which will
avoid conflict? Is decentralization in a federal system always beneficial? The contributors are
David Bearce, Scott Bennett, Chris Brooks, Daniel Carpenter, Melvin Hinich, Ken Kollman,
Susanne Lohmann, Walter Mebane, John Miller, Robert E. Molyneaux, Scott Page, Philip
Schrodt, and Langche Zeng. This book will be of interest to a broad group of political scientists,
ranging from those who employ nonlinear methods to those curious to see what it is about.
Scholars in other social science disciplines will find the new methodologies insightful for their
own substantive work. Diana Richards is Associate Professor of Political Science, University of
Minnesota.
Designed for researchers and students, Nonlinear Times Series: Theory, Methods and
Applications with R Examples familiarizes readers with the principles behind nonlinear time
series models—without overwhelming them with difficult mathematical developments. By
focusing on basic principles and theory, the authors give readers the background required to
craft their own stochastic models, numerical methods, and software. They will also be able to
assess the advantages and disadvantages of different approaches, and thus be able to choose
the right methods for their purposes. The first part can be seen as a crash course on "classical"
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time series, with a special emphasis on linear state space models and detailed coverage of
random coefficient autoregressions, both ARCH and GARCH models. The second part
introduces Markov chains, discussing stability, the existence of a stationary distribution,
ergodicity, limit theorems, and statistical inference. The book concludes with a self-contained
account on nonlinear state space and sequential Monte Carlo methods. An elementary
introduction to nonlinear state space modeling and sequential Monte Carlo, this section
touches on current topics, from the theory of statistical inference to advanced computational
methods. The book can be used as a support to an advanced course on these methods, or an
introduction to this field before studying more specialized texts. Several chapters highlight
recent developments such as explicit rate of convergence of Markov chains and sequential
Monte Carlo techniques. And while the chapters are organized in a logical progression, the
three parts can be studied independently. Statistics is not a spectator sport, so the book
contains more than 200 exercises to challenge readers. These problems strengthen intellectual
muscles strained by the introduction of new theory and go on to extend the theory in significant
ways. The book helps readers hone their skills in nonlinear time series analysis and their
applications.
Useful in the theoretical and empirical analysis of nonlinear time series data, semiparametric
methods have received extensive attention in the economics and statistics communities over
the past twenty years. Recent studies show that semiparametric methods and models may be
applied to solve dimensionality reduction problems arising from using fully nonparametric
models and methods. Answering the call for an up-to-date overview of the latest developments
in the field, Nonlinear Time Series: Semiparametric and Nonparametric Methods focuses on
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various semiparametric methods in model estimation, specification testing, and selection of
time series data. After a brief introduction, the book examines semiparametric estimation and
specification methods and then applies these approaches to a class of nonlinear continuoustime models with real-world data. It also assesses some newly proposed semiparametric
estimation procedures for time series data with long-range dependence. Even though the book
only deals with climatological and financial data, the estimation and specifications methods
discussed can be applied to models with real-world data in many disciplines. This resource
covers key methods in time series analysis and provides the necessary theoretical details. The
latest applied finance and financial econometrics results and applications presented in the
book enable researchers and graduate students to keep abreast of developments in the field.
This book focuses on a central question in the field of complex systems: Given a fluctuating (in
time or space), uni- or multi-variant sequentially measured set of experimental data (even
noisy data), how should one analyse non-parametrically the data, assess underlying trends,
uncover characteristics of the fluctuations (including diffusion and jump contributions), and
construct a stochastic evolution equation? Here, the term "non-parametrically" exemplifies that
all the functions and parameters of the constructed stochastic evolution equation can be
determined directly from the measured data. The book provides an overview of methods that
have been developed for the analysis of fluctuating time series and of spatially disordered
structures. Thanks to its feasibility and simplicity, it has been successfully applied to fluctuating
time series and spatially disordered structures of complex systems studied in scientific fields
such as physics, astrophysics, meteorology, earth science, engineering, finance, medicine and
the neurosciences, and has led to a number of important results. The book also includes the
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numerical and analytical approaches to the analyses of complex time series that are most
common in the physical and natural sciences. Further, it is self-contained and readily
accessible to students, scientists, and researchers who are familiar with traditional methods of
mathematics, such as ordinary, and partial differential equations. The codes for analysing
continuous time series are available in an R package developed by the research group
Turbulence, Wind energy and Stochastic (TWiSt) at the Carl von Ossietzky University of
Oldenburg under the supervision of Prof. Dr. Joachim Peinke. This package makes it possible
to extract the (stochastic) evolution equation underlying a set of data or measurements.
The paradigm of deterministic chaos has influenced thinking in many fields of science. Chaotic
systems show rich and surprising mathematical structures. In the applied sciences,
deterministic chaos provides a striking explanation for irregular behaviour and anomalies in
systems which do not seem to be inherently stochastic. The most direct link between chaos
theory and the real world is the analysis of time series from real systems in terms of nonlinear
dynamics. Experimental technique and data analysis have seen such dramatic progress that,
by now, most fundamental properties of nonlinear dynamical systems have been observed in
the laboratory. Great efforts are being made to exploit ideas from chaos theory wherever the
data displays more structure than can be captured by traditional methods. Problems of this
kind are typical in biology and physiology but also in geophysics, economics, and many other
sciences.
Designed for researchers and students, Nonlinear Times Series: Theory, Methods and
Applications with R Examples familiarizes readers with the principles behind nonlinear time
series models-without overwhelming them with difficult mathematical developments. By
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focusing on basic principles and theory, the authors give readers the background required
In the last two years or so, I was most fortunate in being given opportunities of lecturing on a
new methodology to a variety of audiences in Britain, China, Finland, France and Spain.
Despite my almost Confucian attitude of preferring talking (i.e. a transient record) to writing (i.e.
a permanent record), the warm encouragement of friends has led to the ensuing notes. I am
also only too conscious of the infancy of the methodology introduced in these notes. However,
it is my sincere hope that exposure to a wider audience will accelerate its maturity. Readers
are assumed to be familiar with the basic theory of time series analysis. The book by Professor
M.B. Priestley (1981) may be used as a general reference. Chapter One is addressed to the
general question: "why do we need non-linear time series models?" After describing some
significant advantages of linear models, it singles out several major limitations of linearity. Of
course, the selection reflects my personal view on the subject, which is only at its very
beginning, although there does seem to be a general agreement in the literature that time
irr'eversibility and limit cycles are among the most obvious.
Mathematical modelling is ubiquitous. Almost every book in exact science touches on
mathematical models of a certain class of phenomena, on more or less speci?c approaches to
construction and investigation of models, on their applications, etc. As many textbooks with
similar titles, Part I of our book is devoted to general qu- tions of modelling. Part II re?ects our
professional interests as physicists who spent much time to investigations in the ?eld of nonlinear dynamics and mathematical modelling from discrete sequences of experimental
measurements (time series). The latter direction of research is known for a long time as
“system identi?cation” in the framework of mathematical statistics and automatic control
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theory. It has its roots in the problem of approximating experimental data points on a plane with
a smooth curve. Currently, researchers aim at the description of complex behaviour (irregular,
chaotic, non-stationary and noise-corrupted signals which are typical of real-world objects and
phenomena) with relatively simple non-linear differential or difference model equations rather
than with cumbersome explicit functions of time. In the second half of the twentieth century, it
has become clear that such equations of a s- ?ciently low order can exhibit non-trivial solutions
that promise suf?ciently simple modelling of complex processes; according to the concepts of
non-linear dynamics, chaotic regimes can be demonstrated already by a third-order non-linear
ordinary differential equation, while complex behaviour in a linear model can be induced either
by random in?uence (noise) or by a very high order of equations.
This edition contains a large number of additions and corrections scattered throughout the text,
including the incorporation of a new chapter on state-space models. The companion diskette
for the IBM PC has expanded into the software package ITSM: An Interactive Time Series
Modelling Package for the PC, which includes a manual and can be ordered from SpringerVerlag. * We are indebted to many readers who have used the book and programs and made
suggestions for improvements. Unfortunately there is not enough space to acknowledge all
who have contributed in this way; however, special mention must be made of our prize-winning
fault-finders, Sid Resnick and F. Pukelsheim. Special mention should also be made of Anthony
Brockwell, whose advice and support on computing matters was invaluable in the preparation
of the new diskettes. We have been fortunate to work on the new edition in the excellent
environments provided by the University of Melbourne and Colorado State University. We
thank Duane Boes particularly for his support and encouragement throughout, and the
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Australian Research Council and National Science Foundation for their support of research
related to the new material. We are also indebted to Springer-Verlag for their constant support
and assistance in preparing the second edition. Fort Collins, Colorado P. J. BROCKWELL
November, 1990 R. A. DAVIS * /TSM: An Interactive Time Series Modelling Package for the
PC by P. J. Brockwell and R. A. Davis. ISBN: 0-387-97482-2; 1991.
Nonlinear Time Series Analysis with R provides a practical guide to emerging empirical
techniques allowing practitioners to diagnose whether highly fluctuating and random appearing
data are most likely driven by random or deterministic dynamic forces. It joins the chorus of
voices recommending 'getting to know your data' as an essential preliminary evidentiary step in
modelling. Time series are often highly fluctuating with a random appearance. Observed
volatility is commonly attributed to exogenous random shocks to stable real-world systems.
However, breakthroughs in nonlinear dynamics raise another possibility: highly complex
dynamics can emerge endogenously from astoundingly parsimonious deterministic nonlinear
models. Nonlinear Time Series Analysis (NLTS) is a collection of empirical tools designed to
aid practitioners detect whether stochastic or deterministic dynamics most likely drive observed
complexity. Practitioners become 'data detectives' accumulating hard empirical evidence
supporting their modelling approach. This book is targeted to professionals and graduate
students in engineering and the biophysical and social sciences. Its major objectives are to
help non-mathematicians--with limited knowledge of nonlinear dynamics--to become
operational in NLTS; and in this way to pave the way for NLTS to be adopted in the
conventional empirical toolbox and core coursework of the targeted disciplines. Consistent with
modern trends in university instruction, the book makes readers active learners with hands-on
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computer experiments in R code directing them through NLTS methods and helping them
understand the underlying logic. The computer code is explained in detail so that readers can
adjust it for use in their own work. The book also provides readers with an explicit
framework--condensed from sound empirical practices recommended in the literature--that
details a step-by-step procedure for applying NLTS in real-world data diagnostics.
A collection of photographs focusing on the fading traditions, heritage and culture in County
Cork Ireland.
A comprehensive resource that draws a balance between theory and applications of nonlinear
time series analysis Nonlinear Time Series Analysis offers an important guide to both
parametric and nonparametric methods, nonlinear state-space models, and Bayesian as well
as classical approaches to nonlinear time series analysis. The authors—noted experts in the
field—explore the advantages and limitations of the nonlinear models and methods and review
the improvements upon linear time series models. The need for this book is based on the
recent developments in nonlinear time series analysis, statistical learning, dynamic systems
and advanced computational methods. Parametric and nonparametric methods and nonlinear
and non-Gaussian state space models provide a much wider range of tools for time series
analysis. In addition, advances in computing and data collection have made available large
data sets and high-frequency data. These new data make it not only feasible, but also
necessary to take into consideration the nonlinearity embedded in most real-world time series.
This vital guide: • Offers research developed by leading scholars of time series analysis •
Presents R commands making it possible to reproduce all the analyses included in the text •
Contains real-world examples throughout the book • Recommends exercises to test
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understanding of material presented • Includes an instructor solutions manual and companion
website Written for students, researchers, and practitioners who are interested in exploring
nonlinearity in time series, Nonlinear Time Series Analysis offers a comprehensive text that
explores the advantages and limitations of the nonlinear models and methods and
demonstrates the improvements upon linear time series models.

Modelling and Forecasting Financial Data brings together a coherent and
accessible set of chapters on recent research results on this topic. To make such
methods readily useful in practice, the contributors to this volume have agreed to
make available to readers upon request all computer programs used to
implement the methods discussed in their respective chapters. Modelling and
Forecasting Financial Data is a valuable resource for researchers and graduate
students studying complex systems in finance, biology, and physics, as well as
those applying such methods to nonlinear time series analysis and signal
processing.
Classical time series methods are based on the assumption that a particular
stochastic process model generates the observed data. The, most commonly
used assumption is that the data is a realization of a stationary Gaussian
process. However, since the Gaussian assumption is a fairly stringent one, this
assumption is frequently replaced by the weaker assumption that the process is
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wide~sense stationary and that only the mean and covariance sequence is
specified. This approach of specifying the probabilistic behavior only up to
"second order" has of course been extremely popular from a theoretical point of
view be cause it has allowed one to treat a large variety of problems, such as
prediction, filtering and smoothing, using the geometry of Hilbert spaces. While
the literature abounds with a variety of optimal estimation results based on either
the Gaussian assumption or the specification of second-order properties, time
series workers have not always believed in the literal truth of either the Gaussian
or second-order specifica tion. They have none-the-less stressed the importance
of such optimali ty results, probably for two main reasons: First, the results come
from a rich and very workable theory. Second, the researchers often relied on a
vague belief in a kind of continuity principle according to which the results of time
series inference would change only a small amount if the actual model deviated
only a small amount from the assum ed model.
Nonlinear Modeling: Advanced Black-Box Techniques discusses methods on
Neural nets and related model structures for nonlinear system identification;
Enhanced multi-stream Kalman filter training for recurrent networks; The support
vector method of function estimation; Parametric density estimation for the
classification of acoustic feature vectors in speech recognition; Wavelet-based
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modeling of nonlinear systems; Nonlinear identification based on fuzzy models;
Statistical learning in control and matrix theory; Nonlinear time-series analysis. It
also contains the results of the K.U. Leuven time series prediction competition,
held within the framework of an international workshop at the K.U. Leuven,
Belgium in July 1998.
Some of the key mathematical results are stated without proof in order to make
the underlying theory acccessible to a wider audience. The book assumes a
knowledge only of basic calculus, matrix algebra, and elementary statistics. The
emphasis is on methods and the analysis of data sets. The logic and tools of
model-building for stationary and non-stationary time series are developed in
detail and numerous exercises, many of which make use of the included
computer package, provide the reader with ample opportunity to develop skills in
this area. The core of the book covers stationary processes, ARMA and ARIMA
processes, multivariate time series and state-space models, with an optional
chapter on spectral analysis. Additional topics include harmonic regression, the
Burg and Hannan-Rissanen algorithms, unit roots, regression with ARMA errors,
structural models, the EM algorithm, generalized state-space models with
applications to time series of count data, exponential smoothing, the Holt-Winters
and ARAR forecasting algorithms, transfer function models and intervention
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analysis. Brief introducitons are also given to cointegration and to non-linear,
continuous-time and long-memory models. The time series package included in
the back of the book is a slightly modified version of the package ITSM,
published separately as ITSM for Windows, by Springer-Verlag, 1994. It does not
handle such large data sets as ITSM for Windows, but like the latter, runs on IBMPC compatible computers under either DOS or Windows (version 3.1 or later).
The programs are all menu-driven so that the reader can immediately apply the
techniques in the book to time series data, with a minimal investment of time in
the computational and algorithmic aspects of the analysis.
Nonlinear Time SeriesTheory, Methods and Applications with R ExamplesCRC
Press
This book presents some of the more recent developments in nonlinear time
series, including Bayesian analysis and cointegration tests.
This is the first book that integrates useful parametric and nonparametric
techniques with time series modeling and prediction, the two important goals of
time series analysis. Such a book will benefit researchers and practitioners in
various fields such as econometricians, meteorologists, biologists, among others
who wish to learn useful time series methods within a short period of time. The
book also intends to serve as a reference or text book for graduate students in
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statistics and econometrics.
Nonlinear Time Series Analysis of Economic and Financial Data provides an
examination of the flourishing interest that has developed in this area over the
past decade. The constant theme throughout this work is that standard linear
time series tools leave unexamined and unexploited economically significant
features in frequently used data sets. The book comprises original contributions
written by specialists in the field, and offers a combination of both applied and
methodological papers. It will be useful to both seasoned veterans of nonlinear
time series analysis and those searching for an informative panoramic look at
front-line developments in the area.
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