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This book is aimed at the reader who wishes to gain a working knowledge of timeseries and forecasting methods as
applied in economics, engineering and the naturaland social sciences. Unlike our earlier book, Time Series: Theory
and Methods, re-ferred to in the text as TSTM, this one requires only a knowledge of basic calculus,matrix algebra
and elementary statistics at the level (] for examplel] of Mendenhall,Wackerly and Scheaffer [ 199001 . It is
intended for upper-level undergraduate studentsand beginning graduate students. The emphasis is on methods and
the analysis of data sets. The student versionof the time series package ITSM2000, enabling the reader to reproduce
most of thecalculations in the text [J and to analyze further data sets of the reader's own choosing] ,is included on
the CD-ROM~~which accompanies the book. The data sets used in thebook are also included. The package
requires an IBM-compatible PC operating underWindows 95, NT version 4.0, or a later version of either of these
operating systems.The program ITSM can be run directly from the CD-ROM or installed on a hard diskas
described at the beginning of Appendix D, where a detailed introduction to thepackage is provided.Very little prior
familiarity with computing is required in order to use the computerpackage. Detailed instructions for its use are
found in the on-line help files whichare accessed, when the program ITSM is running, by selecting the menu
optionHelp>Contents and selecting the topic of interest. Under the heading Data youwill find information
concerning the data sets stored on the CD-ROM. The book canalso be used in conjunction with other computer
packages for handling time series.Chapter 14 of the book by Venables and Ripley [J 19941 describes how to
performmany of the calculations using S-plus.There are numerous problems at the end of each chapter, many of
which involveuse of the programs to study the data sets provided.To make the underlying theory accessible to a
wider audience, we have statedsome of the key mathematical results without proof, but have attempted to
ensurethat the logical structure of the development is otherwise complete. [1 References toproofs are provided for
the interested reader.]
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1. Introductionl.1. Examples of Time Series1.2. Objectives of Time Series Analysis1.3. Some Simple Time Series
Models1.3.1. Some Zero-Mean Models1.3.2. Models with Trend and Seasonality1.3.3. A General Approach to
Time Series Modelingl.4. Stationary Models and the Autocorrelation Functionl1.4.1. The Sample Autocorrelation
Functionl.4.2. A Model for the Lake Huron Datal.5. Estimation and Elimination of Trend and Seasonal
Components1.5.1. Estimation and Elimination of Trend in the Absence ofSeasonality1.5.2. Estimation and
Elimination of Both Trend andSeasonality1.6. Testing the Estimated Noise SequenceProblems2. Stationary
Processes2.1. Basic Properties2.2. Linear Processes2.3. Introduction to ARMA Processes2.4. Properties of the
Sample Mean and Autocorrelation Function2.4.1. Estimation of tz2.4.2. Estimation of y(.) and p(.)2.5. Forecasting
Stationary Time Series2.5.1. The Durbin-Levinson Algorithm?2.5.2. The Innovations Algorithm?2.5.3. Prediction of
a Stationary Process in Terms of InfinitelyMany Past Values2.6. The Wold DecompositionProblems3. ARMA
Models3.1. ARMA(p, q) Processes3.2. The ACF and PACF of an ARMA(p, q) Process3.2.1. Calculation of the
ACVF3.2.2. The Autocorrelation Function3.2.3. The Partial Autocorrelation Function3.2.4. Examples3.3.
Forecasting ARMA ProcessesProblems4. Spectral Analysis4.1. Spectral Densities4.2. The Periodogram4.3.
Time-Invariant Linear Filters4.4. The Spectral Density of an ARMA ProcessProblems5. Modeling and Forecasting
with ARMA Processes5. I. Preliminary Estimation5.1.1. Yule-Walker Estimation5.1.2. Burg's Algorithm5.1.3. The
Innovations Algorithm5.1.4. The Hannan-Rissanen Algorithm5.2. Maximum Likelihood Estimation5.3.
Diagnostic Checking5.3.1. The Graph 0f5.3.2. The Sample ACF of the Residuals5.3.3. Tests for Randomness of the
Residuals5.4. Forecasting5.5. Order Selection5.5.1. The FPE Criterion5.5.2. The AICC CriterionProblems6.
Nonstationary and Seasonal Time Series Models6.1. ARIMA Models for Nonstationary Time Series6.2.
Identification Techniques6.3. Unit Roots in Time Series Models6.3.1. Unit Roots in Autoregressions6.3.2. Unit
Roots in Moving Averages6.4. Forecasting ARIMA Models6.4.1. The Forecast Function6.5. Seasonal ARIMA
Models6.5.1. Forecasting SARIMA Processes6.6. Regression with ARMA Errors6.6.1. OLS and GLS
Estimation6.6.2. ML EstimationProblems7. Multivariate Time Series7.1. Examples7.2. Second-Order Properties of
Multivariate Time Series7.3. Estimation of the Mean and Covariance Function7.3.1. Estimation 0f7.3.2. Estimation
of F(h)7.3.3. Testing for Independence of Two Stationary Time Series7.3.4. Bartlett's Formula7.4. Multivariate
ARMA Processes7.4.1. The Covariance Matrix Function of a Causal ARMAProcess7.5. Best Linear Predictors of
Second-Order Random Vectors7.6. Modeling and Forecasting with Multivariate AR Processes7.6.1. Estimation for
Autoregressive Processes Using Whittle'sAlgorithm7.6.2. Forecasting Multivariate Autoregressive Processes?.7.
CointegrationProblems8. State-Space Models8.1. State-Space Representations8.2. The Basic Structural Model8.3.
State-Space Representation of ARIMA Models8.4. The Kalman Recursions8.5. Estimation For State-Space
Models8.6. State-Space Models with Missing Observations8.7. The EM Algorithm8.8. Generalized State-Space
Models8.8.1. Parameter-Driven Models8.8.2. Observation-Driven ModelsProblems9. Forecasting Techniques9.1.
The ARAR Algorithm9.1.1. Memory Shortening9.1.2. Fitting a Subset Autoregression9.1.3. Forecasting9.1.4.
Application of the ARAR Algorithm9.2. The Holt-Winters Algorithm9.2.1. The Algorithm9.2.2. Holt-Winters
and ARIMA Forecasting9.3. The Holt-Winters Seasonal Algorithm9.3.1. The Algorithm9.3.2. Holt-Winters
Seasonal and ARIMA Forecasting9.4. Choosing a Forecasting AlgorithmProblems10. Further Topics10.1. Transfer
Function Models10.1.1. Prediction Based on a Transfer Function Model10.2. Intervention Analysis10.3. Nonlinear
Models10.3.1. Deviations from Linearity10.3.2. Chaotic Deterministic Sequences10.3.3. Distinguishing Between
White Noise and iid Sequences10.3.4. Three Useful Classes of Nonlinear Models10.3.5. Modeling Volatility10.4.
Continuous-Time Models10.5. Long-Memory ModelsProblemsA. Random Variables and Probability
DistributionsA. 1. Distribution Functions and ExpectationA.2. Random VectorsA.3. The Multivariate Normal
DistributionProblemsB Statistical ComplementsC Mean Square ConvergenceD An ITSM TutorialReferencesindex
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