| H
e
| ! ;
{ { i
f §
. | :
|

HANDBOOK
7. 3

'FORECASTING:

_ AMANAGER'S GUIDE

~ EDWED BY

SPYROS MAKRIDAKIS

 STEVEN C.WHEELWRIGHT



THE HANDBOOK
OF FORECASTING

A Manager’s Guide

Edited by

SPYROS MAKRIDAKIS
INSEAD, Fontainebleau, France

and

STEVEN C. WHEELWRIGHT
Stanford University, Stanford, California

A Wiley-Interscience Publication
JOHN WILEY & SONS
New York Chichester Brisbane Toronto Singapore



Copyright © 1982 by John Wiley & Sons, Inc.

All rights reserved. Published simultanecusly in Canada.

Reproduction or translation of any part of this work
beyond that permitted by Section 107 or 108 of the
1976 United States Copyright Act without the permission
of the copyright owner is unlawful. Requests for
permission or further information should be addressed to
the Permissions Department, John Wiley & Sons, Inc.

This publication is designed to provide accurate and
authoritative information in regard to the subject

matter covered. It is sold with the understanding that

the publisher is not engaged in rendering legal, accounting,
or other professional service. If legal advice or other
expert assistance is required, the services of a competent
professional person should be sought. From a Deciaration
of Principles jointly adopted by a Commirtee of the
American Bar Association and a Committee of Publishers.

Library of Congress Cataloging in Publication Data
Main entry under title:’

The Handbook of torecasting.

“A Wiley-Interscience publication.”

Includes indexes.

1. Business forecasting. 1. Makridakis,
Spyros HI1. Wheelwright, Steven (., 1943~
HD30.27.H36 658.470355 81-16269
ISBN 0471-08435-2 AACR2

Printed in the United States of America

09 876 § 42



PREFACE

The past decade has seen a number of major developments in the field
of forecasting and planning. These have included an increasing number
of sophisticated methodologies for preparing forecasts, experience in
using such methodologies in a broader range of planning situations, and
a deeper understanding of the psychological and organizational con-
siderations that determine forecasting’s impact on planning and deci-
sion making.

In addition, the events and environmental changes of the late 1970s
and 1980s have presented managers with both significant challenges and
significant opportunities in the field of forecasting. Some of the critical
challenges have included:

1. Increasing economic uncertainty, not just in relation to basic
factors like inflation, interest rates, and unemployment, but in
the underlying relationships among economic factors.

2. Increasing complexity of econometric and time series forecasting
techniques, requiring more data, better expertise, and more com-
putations for their application.

3. Recognition that management judgment applied to problem iden-
tification and problem formulation must be matched with ana-
lytical skills if forecasting is to be effective.

Some of the developments that provide significant opportunities for
dealing with these challenges include:

1. Technical and data communication advances that provide better
access to improved data bases in several areas important to
forecasting.

2. Better and cheaper access to computing power through time shar-
ing, minicomputers, and ‘“‘home” computers.

3. Increasing numbers of management students trained in the ana-
lytical techniques of forecasting who are eager and willing to

work with experienced managers in forecasting and planning
jobs.
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In forecasting, as in all fields of systematic endeavor, applications in
practice have lagged behind the development of both theory and tech-
nique. However, in the past 5 years a number of organizations and man-
agers have gained solid experience in what seems to work and why.
The purpose of this book is to bring together that knowledge and ex-
perience in a manner that will be most helpful to managers.

Three main guidelines have been used by the editors in preparing this
volume. First, it is intended to be a handbook; that is, it is meant to
serve as a reference book—to provide broad coverage, to be up to date,
to be easy to read, and to be organized in a manner that makes it easy
for the reader to find information. The Glossary, the detailed Subject
Index, and the basic structure of the book were developed with this
“handbook” role in mind.

A second major aspect of the book, highlighted by the title, is its
intended audience. Not only have chapters been outlined and included
on the basis of what managers need, but the individual orientation,
topic coverage, and presentation of materials have all been geared to a
management audience. The style of writing, the coverage of organiza-
tional issues and decision-making processes as they interact with fore-
casting, and the use of numerous practical illustrations, for example,
are all in keeping with the needs of a management audience.

Finally, as the title makes clear, the book is about forecasting. How-
ever, in keeping with both the handbook role of the volume and the
management audience, the definition that the editors have given to
forecasting is much broader than that provided in most books on fore-
casting. It is the editors’ view that forecasting is not solely a staff func-
tion, separable from the management tasks of planning and decision
making. Rather it is an integral part of those tasks, and while it often
involves the use of staff to complement the manager’s time and abili-
ties, the successful impact of forecasting is tied directly to the man-
ager’s involvement, understanding, and need for forecasts. Unless
managers are directly involved in preparing the forecasts, the chances
that these forecasts will be incorporated into planning or decision mak-
ing are slim. Thus several of the chapters in this book highlight the
context within which forecasting must be applied and what both the
manager and forecaster need to understand about each other’s roles to
have the greatest impact on the organization’s performance.

This volume could not have been prepared even just a few years
ago because of the lack of sufficient integrated experience among prac-
titioners, analysts, and academics. Significant advances in the field,
however, now make this handbook possible. The editors are the first
to admit that several major limitations still exist, as highlighted in
Chapter 33. Nonetheless, we do anticipate continued progress at an
increasing pace during the next few years. If that assessment is correct,
a second edition of this handbook will be able to report on the next
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generation of developments and provide further support to manage-
ment needs and efforts. This specific forecast by the editors is intended
both to encourage those who don’t find all the answers in this edition
and to express our commitment to the field and its future.

The editors would like to give special thanks to the many authors
who contributed to this handbook both in their individual chapters
and in the overall structure and philosophy. We also appreciate the
work of many managers who were willing to review the concepts in
specific materials included in the handbook and hope that their efforts
will make the book much more useful to its intended audience.

SPYROS MAKRIDAKIS
STEVEN C, WHEELWRIGHT

Fontainebleau, France
Stanford, California
January 1982
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CHAPTER

1

INTRODUCTION TO
MANAGEMENT FORECASTING

Status and Needs

SPYROS MAKRIDAKIS
European Institute of Business Administration—Insead

STEVEN C. WHEELWRIGHT
Graduate School of Business Administration, Stanford University

While forecasting has always been an integral part of virtually all types
of management decision making, as a discipline it has grown tremen-
dously during the past two decades. Forecasting became a full-fledged
field for both practitioners and academicians by the late 1970s as its
importance to all forms of planning and decision making became appar-
ent in such diverse areas as business, government, nonprofit institutions,
and military organizations.

It is the editors’ belief that forecasting is not just a statistical area,
but the domain of psychology, sociology, politics, management science,
economics, and other related disciplines. A major goal of this handbook
is to provide an up-to-date summary of these perspectives and the pro-
gress that has been made in the forecasting field in recent years. These
developments have been impressive, and their consequences for organi-
zational decision making are of significant importance to managers and
forecasters alike.



4 INTRODUCTION TO MANAGEMENT FORECASTING

The purposes of this introductory chapter are three: First is to pro-
vide an overview of some of the major perspectives on forecasting that
have appeared in the literature in the past two decades. These perspec-
tives can serve as useful reference points for practitioners seeking to
broaden their understanding of available approaches to forecasting and
the challenges and issues being addressed at the present time. A second
purpose is to provide an overview of the various sections of this hand-
book and to suggest some of the interrelationships among individual
chapters. Finally, the management role in recognizing forecasting needs
and developing procedures for meeting them in a manager’s own organi-
zation is highlighted.

ALTERNATIVE PERSPECTIVES ON FORECASTING

It is perhaps ironic that during the 1960s, when economic and political
conditions were relatively stable for the industrialized countries of the
world, there was little interest in forecasting among practitioners. In
contrast, in the turbulent environment of the early 1980s, the need for
forecasting has become widely recognized. The irony is that when fore-
casting is accurate, the need for it is limited, and few praise its successes.
On the other hand, when forecasting is inaccurate, everyone complains
about it; its potential usefulness is substantial, but its performance is
less than satisfactory.

Formal forecasting started as a technical area dominated by statisti-
cal methods applied solely to historical data. In recent years, this
emphasis has shifted, and while statistics and quantitative data still play
important roles, the psychological and organizational aspects of fore-
casting have become increasingly important. In addition, it has become
clear that many standard methodologies are not adequate for dealing
fully with such areas as political forecasting, new product forecasting,
long-term environmental forecasting, or with special events. In the 1980s,
this set of circumstances has made the forecasting field particularly
frustrating for practitioners seeking sound advice about which methods
will give the best results for their specific needs. There is no single
answer to such questions. However, an understanding of some of the
alternative frameworks useful in viewing the forecasting field can help
managers to develop their own guidelines. One such framework is sum-
marized in Chart 1-1.

While Chart 1-1 simply summarizes examples of various combinations
of these two dimensions of forecasting possibilities, understanding the
pros and cons of each is one way to develop a reference point for plan-
ning forecasting applications. Let us first examine the rows in Chart 1-1.
“Intuitive” forecasting refers to processes that are internal to the plan-
ner(s) or decision maker(s). Thus, while the same person may do the



