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PREFACE

The object of the present volume is to set forth in some detail the
present status of the problem of analyzing and interpreting that very
extensive set of data known as economic time series. This perplexing
problem has engaged the attention of economists and statisticians for
many years, but the extraordinary intensity with which it has been
attacked during the past decade attests the importance which it has
for modern economic development,

Sinee its beginning the laboratory of the Cowles Commission for
Research in Economics has had as a major interest the investigation
of the nature and action of stock price series. In the course of this
investigation a number of intereating but difficult problems were en-
countered concerning the nature of economic time series in general,
and the relation of these series to the basic postulates of economic
theory in particular. To most of these questions only partial answers
were discovered in the literature and in many cases these answers
were not accompanied by careful statistical analyses. Therefore, it
secmed to the author that a systematic treatise on the nature of eco-
nomic series might fill a present need.

To one who works with statistical data it soon becomes apparent
that the conclusions derived at the end of a process of analysis are
intimately related to the postulates which underlie the tools employed
in the investigation. The employment of a linear trend for the refer-
ence of residuals, or the graduation of a series of production data by
means of the logistic curve, implies economic assumptions which must
be carefully defined and subjected to realistic criticism. That is to
say, conclusions mathematically derived are no better than the postu-
iates upon which they rest. Hence it has seemed necessary to make a
careful re-examination of the various mathematical devices which
have been used in the study of economic data in order to appraise
their weakness and their strength, and to define the range of their
validity. '

There is a perpetual fascination in economic time series, derived
not only from their immense importance in the lives of all of us, but
also from their statistical nature. Differing from the series encoun-
tered in the experiments of physical science, every economic time se-
ries possesses a large random element. But the series themselves are
not random, in spite of some popular belief to the contrary, nor are

— Vij —



THE ANALYSIS OF ECONOMIC TIME SERIES

they sufficiently regular to satisfy most mathematical postulates.
Hence, in many instances, the analysis must proceed from a descrip-
tion of the differences between random series and series that are not
random. Correlations take the place of functions and serial relation-
ships replace the more familiar functional equations of the exact
gciences.

In the course of preparing so extensive a manuscript the author
has become indebted to many people. Foremost among these is Mr.
Alfred Cowles, president of the Cowles Commission, who for nearly a
decadz has liberally supported a scientific laboratory devoted to the
investigation of problems in economic theory and economic statistics.
His personal interest in these investigations and his own scien-
tific contributions to the subject have been a source of inspiration
and satisfaction to the author.

From Mr, Dickson H. Leavens, managing editor of Econometrica
and resecarch associate of the Cowles Commission, the author has re-
ceived services too numerous to mention. Mr. Leavens assumed full
editorial supervision of the manuscript and the planning of the charts
is to be credited entirely to him,

During the preparation of the book the author received many
suggestions from Dr. C. F. Roos, former research direcior of the
Cowles Commission, and from Professor T. 0. Yntema, the present
research director. Their broad knowledge of economic problems was
placed generously at his disposal.

A special debt of thanks is also due Professor Gerhard Tintner
of Iowa State College, who read the entire proof carefully and offered
many valuable suggestions. His exceptionally wide acqunaintance with
economic and statistical literature, especially that of European
schools, has made his criticism of great value.

To Mr, Herbert E. Jones, research associate of the Cowles Com-
mission, the author is indebted for a number of essential contributions
to the book. Mr. Jones undertook a thorough investigation of prob-
lems relating to the theory and application of serial correlation. In
particular, he studied the properties of random series and then ap-
plied his analysis to the problem of determining the nature of the
structural elvments in economic time series. Much of the material in
Chapters 3 and 4 is derived from his studies.

Throughout the long and arduous calculations presented at many
places in the book the laboratory staff of the Cowles Commission has
played an indispensable role. The brunt of this work has been assumed
by Mr. Forrest Danson, research associate of the Cowles Commission
and director of the computing laboratory. The author is especially
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PREFACE

indebted to him. In this phase of the work numerous computations
were made by Miss Emma Manning, Miss Anne M. Lescisin, Mr. Ed-
ward Morris, and Mrs. Martha Belschner Swanson. Miss Kathryn
Withers did the arduous work of inking and lettering the charts and
Miss Mary Jo Lawley helped in preparing the manuscript for the
printer.

To the great experience of Professor Irving Fisher in monetary
theory and to the statistical studies of Mr. Carl Snyder on economic
trends and the theory of prices the author owes & special debt. From
conversations with Professor Ragnar Frisch of Oslo, Norway, and
from his writings, more particularly his studies of harmonic analysis,
confluence analysis, and the dynamics of cycles, the author has derived
many valuable suggestions. Professor J. W. Angell of Columbia Uni-
versity very kindly supplied the author with monetary data which
would otherwise have been inaccessible to him.

The author would also like to acknowledge his appreciation of
the critical advice received from Dr. John Smith, research associate of
the Cowles Commission, who has brought to bear upon the analysis a
broad knowledge of statistical sampling. His criticism has been par-
ticularly valuable in connection with some of the material in Chapter
5. From other colleagues in the research staff of the Cowles Commis-
sion many helpful suggestions have been received. Professor Francis
McIntyre, Dr. Abraham Wald, Dr. Edward N. Chapman, and the late
Mr. W. F. C. Nelson all brought unique experience to bear upon cer-
tain aspects cf the problem.

During the preparation of the book a series of conferences on eco-
nomic problems was held in Colorado Springs under the auspices of
the Cowles Commission. Some 200 lectures were given at these con-
ferences and the author received many valuable suggestions both from
the lectures and from informal conferences with the speakers. The
effects of this unusual experience will be noted in many parts of the
book.

The appraisal of the author’s debt would not be complete without
mention also of the help received in two other statistical laboratories,
one at [ndiana University and the other at Northwestern University.
In the operation of these laboratories the author has been particularly
indebted to Dean Fernandus Payne of Indiana University and to Pro-
fessor E. J. Monlton of Northwestern University, both of whom have
taken a personal interest in the work. In both laboratories many of
the author’s students contributed generously of their time. Colleagues
in the departments of both physics and astronomy gave generously of
their information at various stages of the writing of the manuscript.
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THE ANALYSIS OF ECONOMIC TIME SERIES

Finally, but not least, the avthor must acknowledge his debt to
the Principia Press and to its editor, Professor J. R. Kantor, who has
extended in every way his cordial co-operation. The manuscript has
been put into type and printed by the Dentan Printing Company of
Colorado Springs, who have met all the unusual requests incidental to
the production of a mathematical and statistical treatise with unfail-
ing cheerfulness.

From these acknowledgmenta it will be apparent that the present
work is in many respects a collaborative effort. Such virtues as the
work may have are to be shared by those who have been mentioned
here; unfortunately, the responsibility for the errors must be assumed
only by the author himself.

H. T. Davis.
Northwestern University
Evanston, Illinois
November, 1841
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