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Recently, several books have been published on
time series analysis which include computer programs
for PC’s on a diskette (for example, Brockwell and
Davis!"! and Shumway'?l). The book by Newton is
unique in that it integrates the textbook with the soft-
ware package. The textbook covers the theory and
applications of univariate and bivariate times series in
the time and frequency domains, and TIMESLAB is a
time series analysis programming language consisting
of approximately 150 commands. The book is also a
user’s guide for the programming language. The book
is designed to be used for a two-semester sequence for
students with a good background in mathematics and
statistics. A one-semester course on the applications of
univariate time series analysis is also possible. A strong
point of the book is the combining of the time domain
and frequency domain approaches to time series analy-
sis (the two books referenced above also consider both
time and frequency domain approaches). Too often
textbooks consider only one approach which leaves the
student with half the story. For example, data smooth-
ing in the time domain can be better understood when
the frequency response of the filter is plotted in the
frequency domain.

The book has four chapters, a mathematical and
statistical appendix, two appendices describing the
TIMESLAB programs, an appendix containing time
series data sets, and an appendix that is an index to the
commands, theorems, macros, examples and figures in
the book. The first three chapters cover univariate time
series, and the fourth chapter covers bivariate series. In
Chapter 1 the ideas of the time and frequency domains
are introduced. Some topics include the sample
correlogram, the periodogram and sample spectral
density, and the relationship between the correlogram
and periodogram. Data transformations for stabiliz-
ing variance, trend removal, seasonal variability,
smoothing operations and some simple forecast-
ing methods are discussed. Chapter 2 presents the
basic probability theory of stationary time series in-
cluding the basic theory of spectral analysis and mini-
mum mean square error prediction. Autoregressive
integrated moving average (ARIMA) models are
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discussed in detail, and the Kalman filter algorithm
is introduced.

Chapter 3 is on statistical inference for univariate
time series. The sampling properties of the estimated
mean, autocovariances, autocorrelations and spectral
density are discussed. Other topics include the identi-
fication and estimation of the parameters of ARMA
models, forecasting, regression with autoregressive er-
rors, state space and Bayesian forecasting, autoregres-
sive spectral estimation and the search for periodicities.
Chapter 4 is on analyzing bivariate time series. The
new concepts covered are the cross correlation function,
cross spectral density including the coherence and
phase, bivariate ARMA processes and the estimation
of the transfer function of a filter.

It is not difficult to get the programs running on
an IBM or compatible PC. The computer language is
command driven rather than menu driven so at the
beginning the user spends a fair amount of time in
Appendix B, which is a user’s guide to TIMESLAB,
and in Appendix C which is a detailed description of
the commands. Graphics are available that produce
high resolution pixel graphs on the screen with output
to a Hewlett-Packard Laserjet Printer, an IBM Graphics
Printer, a Toshiba 321 24 pin dot matrix printer or
compatibles. Output can often be obtained on other
printers by using the DOS command GRAPHICS prior
to invoking TIMESLAB and using the print screen
function.

The use of this book as a text does not require that
the instructor get involved with the programming lan-
guage. There is sufficient material in the book that it
can be used as a stand alone text. This would allow the
student to explore the computer package if he or she
wished. In summary, this combination textbook and
computer package provides a unique approach to the
teaching of time series analysis which combines both
theory and practice.
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