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Introduction

Does your organization use business forecasts? If so, are you satistied
that you are getting value for money? Have you any means of
knowing whether or not you are getting value for money? Many
organizations cannot answer the last question because they do not
regularly appraise and monitor their forecasting system. When they
do and probiems are found, it is often because the forecasting process
has not been properly managed, and much less often beca se of
technical errors.

If your organization does not use business jorecasts, what holds it
back? Is it because forecasting seems oo complex techinically? Or is it
because you feei unable to communicate with the technical experts
who might be able to heip?

This book covers both situations. Whether you are dealing with in-
company experts or external consultants, its purpose is to explain
what you need tc know in order to use business forecasts effectively.
This includes being able to communicate with technical experts and
understand their jargon. It also includes the ability to judge their
work and perhaps even to reject it as being of poor quality or little
value.

The book does not attempt to turn managers into complete forecasi-
ing experts. Forecasting is a tricky business and even with the
increasing number of excellent computer packages now available,
experience and technical knowledge are still required. What we hope
to do is give you the confidence to get involved. This is the best way
to gain experience. If you want to do your own forecasting, either
because you have your own microcomputer or because you work for
a small organization wherée expert help is out of the question, the
book provides the basic concepts essentiai for a more advanced
technical study.

The first chapter gives a management context for business forecast-
ing. By providing a nine-point checklist for managing a forecasting
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system, it outlines the action a manager needs to take to make
 forecasts effective.

The next three chapters deal with techniques. A manager does not
need to know the full mathematical and technical detail of every
forecasting technique available. But he does need to know enough
about the concepts and principles to be able to communicate with the
experts. He may also need to understand the essentials of computer
output. A manager who lacks this understanding may opt out of
discussions with experts because he has no idea of the principles
being discussed or because he is confused by the jargon. As a result,
his expertise is lost to the forecasting project. Knowledge of the
underlying concepts gives the manager the confidence to take part in
such discussions. Chapters 2—4 try to achieve the delicate balance
between too much and too little technical detail. Too little, and only a
shallow understanding of the concepts results; too much, and the
important concepts are obscured by the less important technicalities.

Chapters 5-7 are concerned with the management aspects of
forecasting. These include relating forecasts to decisions and apprais-
ing forecasts, as well as implementing and monitoring them. These
are all areas which definitely fall within the responsibility of the
manager rather than that of the technical expert. Chapter 7 concerns -
the things a manager needs to do in order to make business forecasts
work. When a manager, for whatever reasons, opts out of the
forecasting process, these topics are, by default, left to the technica)
experts. Consequently the necessary action is frequently not taken
and whole dimensions of forecasting systems can sometimes be
ignored.

. Chapters 8 and 9 are case studies, bringing together many of the
ideas described in the book. The first case shows how a micro-
computer can be used to assist a company with financial forecasting;
the second illustrates how the setting up of a forecasting system can
be based on the nine-point checklist. The final chapter deals with data
sources for forecasting. It describes and lists sources of data and,
where necessary, the means to access them. The chapter distinguishes
between raw data (such as annual accounts or government statistics)
and more refined data (including ready-made forecasts of the United
Kingdom economy).

The whole book should be approached as an exploration of what a
manager should know and what he or she can do to make a business-
forecasting system of real practical value within an organization. It is
intended to provoke thought, as well as to inspire action. The section
on Further Reading indicates the directions in which an interest in
forecasting can be developed.
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CHAPTER 1

The Context of Business Forecasting

The business wurld of the 1960s and earlier was more stable than it is
at present. This view is not merely the product of nostalgic remi-
niscence: business and economic data of the period reveal relatively
smooth series with steady variations through time. As a result,
_business forecasting was not the issue it is now. In fact, many
managers claim to have done their forecasting on the back of the
proverbial envelope.” The situation is different today. Uncertainty is
evident everywhére in the business world. Forecasting has become
more and more difficult. Data, whether from companies, industries
or nations, seem to be mcreasmgly volatile. The rewards for good
forecasting are very highs the penalties for bad forecasting or for doing
no forecasting at all are greater than ever. Even the most non-

numerate managers tend to agree that a second envelope is insufficient. -

As a consequence, interest and investment in forecasting methods
have been growing. Organizations are spending more time and
money on their planning. Much of this increased effort has gone into
techniques. Established techniques are being used more widely; new
techniques have been developed. The specialist forecaster’s role has
grown. Unfortunately, the outcome of all this effort has not always
been successfui. Indeed, some of the most costly mistakes in business
have been made because of the poor use of forecasting methods.
Analysing these mistakes reveals that in the main they came about
not through technical errors, but because of the way the forecasting
was organized and managed.

While attention has rightly been given to the ‘kitbag of techniques’
of the practitioner (statistician, operational researcher etc.), the roles
of non-specialists involved in the process (general managers, ac-
countants, financial analysts, marketing experts and those who are to
use the forecasts to take decisions) have been neglected. These roles
are usually concerned with managing the forecasts. However, because
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they have less technical expertise, the non-spedialists have tended to
hold back and not particpate in planning and operating the forecast-
ing system. Their mvaiuable (although non-statistical) expertise is
thereby lost io the orgamization. A‘LO dingly, the effectiveness of
many organizations’ forecasiing work has been seriously weakened.
The role of the non-speiahist is at least as important as that of the
practitioner.

The purpose of this chapter is to describe the role of managers and
non-specialists n the forecasting process and to show what they can
do to improve the forecasting }\er.crmanc«. of the organization. This
chapter will also provide a context for the more detailed topics later in
the book.

The Manager’'s %ole in _/lanaging Forecasts

Who Should Be 111 Chiaroe”

In small organizations rorecasting may be done by cne person. The
individual who needs the forecasts has to ,)rodurt them. He has to
cover all aspects of the work himself.

In larger o;"gw;'-yd;‘.:v:—, fhe question arises as to which department
should take overall responsibility. There are three general possibilities:

ed
| 2

User departinent
Managment services
Data processing unit

The third possibility, data processing, is perhaps the most popular,
but probahbly the worse, candidate. The user department may well
abrogate its resnonsibility to the ‘experts’ and as a result never
become invoived While the members of the data processing unit will
have plenty of technical expertise, they will know little of the wider
issues.and will be unable to integrate the forecasting system with the
decision taking it is intended to serve. The most hkely outcome is an
isolated and !itrle—used forecasting system.

The second possibility, management services, suffers from some of
the problems of the data processing unit in being remote from the
decision taking. Yet when the forecasts are for strategic decisions at
board level this solution can be successful. Management services,
perhaps in the form of a corporate planning unit, is then able to
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devote itself entirely to the major decisions to be taken. It can make
the link between the technicalities of forecasting and the decisions.

The first possibility, the user department, should be the best
solution for non-board level decisions. However, it frequently does
not work. The users feel they have insufficient technical expertise and
therefore hand over responsibility to the technical experts in another
department. As a result they have little involvement in the system
which once again may lead to it being under-utilized. Bringing
forecasting non-specialists into the process and maintaining their
participation is a key factor for the future of business forecasting. The
non-specialists are in the best position to forge the link between
techniques and decisions.

Wherever responsibility rests, accountants usually play a part.
Frequently the forecasts are financial and accountants are involved as
members of the user department. Evenn when the forecasting is
centred on, say, marketing or production control, there are likely to
be financial aspects to be considered and financial expertise will be
required.

In larger organizations, therefore, forecasting is generally a team
activity. Typically, the team members will be a forecasting practitioner,
a representative of the user department and a financial expert,
although the exac* composition ine uabiy depends upon individual
circumstances. | .amallcrgamzahuus he forecasting may be done by
one person in whom maust be combined all the team’s expertise. That
person is likelv to be someone in a general rmanragement position.

In a team, the role of the practitioner is reasonably clpaf The roles
of the other team members include facilitaling acces: to the user
department and providing financial data, but, much move v'npor‘antlv,
they must include responsibility for ‘managing the forecasts. This
means ensuring that resources (the forecasts; are properly applied to
objectives (the intended uses of the forecasts) In carrying this out, it
is essentia! to view forecasting as a sysiem and not just as a
technique. While the specialist is considering the statistical niceties of
the numbers being generated, the manager should be censidering the
links with the rest of the organization: what is the dedsion-taking
svstem which the forecasts are to serve? is the accuracy sufficient for

the decisions ‘ius taken? are the forecasts being monitored and the
methods adjusied? and so on. In short tie specialist takes a narrow
view of the technigue but the manager taxes a broad view of the whole
forecasting svstein. The role of manac'inr ;m system § e-wcntly fails,
often by defuiit, to a manager in ‘hL user depaurtment. It is the most

vital role in the | uuj.st.n,5 process.
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What Do You Need To Know?

The recommended broad view can be broken down into three distinct
areas. They show the non-specialist knowledge with which a manager
needs to be equipped in order to play an effective part in the system.

Being aware of the range of techniques available. A'specialist may
have a ‘pet’ technique. The manager should have a good general
knowledge of the full spectrum of techniques so that he can make
at least an initial judgement on whether they apply to his situation.
Such knowledge will also increase his confidence and credibility
when taking part in discussions with specialists.

Incorporating forecasts into management systems. This is the essence
of the manager’s role. A checklist of things which should be done
to integrate a forecasting process with the rest of the organization
will be described later in the chapter.

Being aware of past forecastmg errors. Many orgamzahons have
made forecasting errors in the past. Most have one thing in
common: they are sufficiently simple that, with hindsight, it seems
remarkable that the mistakes could have been made. Yet the errors
were made and they are a source of valuable information for the
present.

These three areas will now be amplified. Practical examples will be
used to pinpoint the nature of a manager’s contribution in managing
a forecasting system and to confirm the importance of this task.

The Main Forecasting Techniques

This review describes in outline different approaches to forecasting
and provides some general awareness of the range of techniques
available. The details will be given in later chapters. Forecasting
techniques can be divided into three categories:

Qqalitative

Causal modelling

’I‘ime series methods

Qualitative methods are based on judgement rather than records of past
data. Popular opinion might suggest that qualitative methods are the
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best. Stories abound of managers with ‘instinct’ who made predictions
with astounding accuracy. On the other hand, the few surveys which
have been done show that qualitative methods are, in general,
inferior to quantitative ones. The reason for this anomaly may be
psychological. There is a tendency to remember the successes of
people and forget their failures. The man who predicted policitical
revolution in Iran in 1979 is remembered, while the man who said
that sliced bread would never catch on is forgotten. The opposite
seems to be the case with systems: successes are forgotten, failures
remembered.

Even so, some qualitative techniques have a successful record.
These are the ones which convert judgements into forecasts in a
thoughtful and systematic manner. They are different from the
instant guesses which are’often thought of as qualitative forecasts.
More importantly, there are many situations where the qualitative
approach is the only one possible. For new products, industries or
technologies (developing and retailing microcomputer software, for
instance) no past records are available to predict future business; in
some countries political uncertainties may mean that past records are
not valid. In these situations qualitative techniques provide systematic
ways of making forecasts. Qualitative techniques will be the subject
of chapter 2.

Causal modelling means that the variable to be forecast is related
statistically to one or more other variables which are thought to
‘cause’ changes in it. The relationship is assumed to hold in the future
and is used to make the forecasts. For example, the well-known
econometric forecasts of national economies are based on causal
modelling relating one economic variable to another. Policies, such as
restricting the money supply, and econpmic assumptions, such as the
future price of oil, are fed into the model to give forecasts of inflation,
unemployment etc. A further example might be a company trying to
predict its turnover on the basis of advertising expenditure, product
prices and economic growth. The value of causal modelling is that it
introduces, statistically, external factors into the forecasting. This
type of method is therefore usually good at discerning turning points
in a data series. Causal modelling will be the subject of chapter 3.

Time series methods predict future values of a variable solely from
historical values of itself. They involve determining patterns in the
_historical record and then projecting the patterns into the future.
While these methods are not good when the underlying conditions of
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the past are no longer valid, there are many circumstances when time
series methods are the best. They are used when:

1 Conditions are stable and will continue to be so in the future.

2 Short-term forecasts are required and there is not enough time for
conditions to change more than a littie.

3 A base forecast is needed onto which can be built changes in future
conditions.

Time series methods are also usually the cheapest and easiest to
apply and can therefore be used when there are many forecasts to be
made, none of which warrants a large expenditure. This might be the
case in forecasting stock levels at a warehouse dealing in large
numbers of small-value items. Time series methods will be the subject
of chapter 4.

Developing A System

The key word is system. Forecasting should tiot be viewed as a
number-generating technique but as a system. The technique is just
one part of the forecasting process which includes m any other factors
to do with the generation and use of forecasts within an organization.
The process should specifi how judgement is to be mcorporated
how the eftectiveness of the forccasts is to be measured, how the
system should be adjusted i response to feedback and many other
aspects. In addition, a broad view leads to consideration of the links -
between the forecasting system and other management systems in
the organization. Lack of thought about the nature of these links is
often the reason why forecasts may be accurate yet ineffective.

Gwilym Jenkins, father of one of the most soPhiq*i ated modern
forecasting techniques, suggested some guidelines for the develop-
ment of a forecasting system

1 Analyse the decision-making systems to be aerved by the forecasts. This
involves listing and describing all decisions and actions influenced by
the forecasts, the people involved and the links between them. For
instance, foregasts of car sales may be required by the manager of an

assembly line af a car plant. Primarilv. the forecash w ’i” he}p decide
the "(3 ced and mix of the line {the tota! volume prod and the split
betweeon different But other lfw 1510M8 ',*.'11:”:?5

;V—E"-‘\,‘;y ced b tha f(‘,n ~aaber the -Aarime of af T4 e {i.,--- -~



Tke Context of Business Forecasting 7

sub-assemblies, the buying of components and the setting of stock
levels for example. Forecasts for the assembly line should not be
made without a thorough analysis of their impact on other areas. The
analysis may reveal fundamental flaws in decision systems or organ-
izational structure which must be sorted out before any forecasts
stand a chance of being effective. This is a lengthy but essential
process.

2 Define what forecusts are needed. This comprises determining forecast
variables, frequencies, time horizons and accuracy levels. In the car
assembly example it might imply forecasting total demand and variant
mix weekly for eight weeks ahead. No more than a medium level of
accuracy would probably be required because stocks provide a
balancing factor. Defining the forecasts like this prevents the gener-
ation of needless forecasts (over-accurate, too frequent, covering too
great a time horizon). It can only be done after the decision process
has been analysed because, for instance, the ordering of steel may
require a greater time horizon than is strictly necessary for the
assembly line alone. Some important aspects of the link between
forecasts and decisions will be the subject of chapter 5.

3 Develop a conceptual mode! of the forecasting method. This suggests
the ideal forecasting method and includes all the factors which might
be suspected of affecting the variable being forecast. It indicates the
historical patterns which mught influence the future, causal variables
and whether volatiie conditions might point to the use of a qualitative
method. In the cai assembly example the factors might include
seasonal patlerns, the economic environment, marketing activity
levels, stock levels and price changes. The development of a conceptual
model causes thought to be given to the realities of a situation. It
should prevent a blind rush into inappropriate statistical techniques.

4 Ascertain the daie available {(and those not available). This will
indicate the wa ye i which the actual forecasting method might fall
short of the ide:!. Il mighi be impossible to split advertising and
pzomotionw e \}/{.T'ﬁdllu es or difficult to measure stock levels accurately.
Both these fucicrs would affect the car producdon forecasting method
b; limiting shu : .‘,‘;‘z!*.: s that could be included. Sources ot data will

| 59 B o ;
| 80 = u:Eb’{, CL 3 . j oL
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based on the forecasts, accuracy required and the data and resources
available. In many organizations it is the only part of the system given
any real consideration. The chosen method for car demand might be a
causal model (relating demand to an economic variable, perhaps
personal disposable income, and marketing variables, perhaps relative
price and promotional expenditure) but with an allowance for seasonal
effects. Chapters 2 to 4 deal with techniques and their relative
advantages.

6 Test the method’s accuracy. At this stage several techniques might be
" on the shortlist. They must be compared on the basis of past data and
the best chosen for use. The tests involve some statistical ideas to be
described in chapter 6.

7 Decide how to incorporate judgements into the forecasts. Quantitative
forecasting models work on the assumption (not always explicitly
recognized) that many of the conditions of the past will continue to
prevail in the future. This is true for causal modelling just as for time
series modelling. The influence of the economic environment on car
demand, for example, may be assumed to apply as in the past. Other
factors, such as political circumstances, may mean that the future is
radically different from the past. It may not be possible to quantify
these factors. Qualitative views about such changes should be allowed
to influence the forecast. Of course, a remarkably large number of
people believe strongly that they have special insights denied to other
managers. It is not being suggested here that free rein should be
given to the making of instinctive and arbitrary changes.

A systematic method for incorporating judgement should be de-
veloped. This may lean on one of the qualitative forecasting methods.
It will certainly require people to be accountable for the changes they
make. In the car example the plant manager may take the view that
industrial problems are brewing-at a rival car maker and that demand
may increase as a consequence of the rival’s inability to supply. There
should be a means of testing his view and, if it seems valid, of
allowing it to influence the forecast. If a forecasting method does not
allow for such changes then the decision takers may disregard the
forecasts and go their own way. The whole system may then lose
credibility and -fall into disuse. Chapter 7 goes into more detail on
ways of incorporating judgements into forecasts :

8 Implement the forecasting system. This means ensuring in the initial
stages that the system is being properly used, correcting problems
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and answering queries. It is essential that when the system is first
used, the designers of the system are available for advice and to check
that its operation is understood. Chapter 7 gives more details.

9 Monitor the performance of the forecasting system. The operation of
the system should be checked continually to verify that all is happen-
ing according to the specification, both in terms of the use being made
of the system and in its statistical performance. Tests of the accuracy
of the forecasts should be made with a view to changing the technical
structure of the model as conditions change, and improving the
accuracy (rather than allocating blame or giving praise). This topic
will also receive further attention in chapter 7.

The checklist provides the context in which to view the later
chapters. In particular, the final case study, in chapter 9, demonstrates
specifically how the checklist can be the basis for tackling a: forecast-
ing problem.

To reiterate, a broad view of forecasting must be taken. The reason
for discussing forecasting as a system and giving a nine-point
checklist is that forecasting seems to fail in organizations far more
often because of poor managemient of the forecasting process than
because of technical errors. Some examples of errors which have
occurred are the subject of the next section.

Forecasting Errors — Famous Mistakes

The history of business forecasting is crowded with expensive mis-
takes. Some cases are presented here with the positive purpose of
learning from others. The mistakes are a guide to the surprisingly
simple and usually non-technical things that can and do go wrong.

Chartering Oil Tankers ‘\
In his book Practical Experiences with Modelling and Forecasting Time
Series Gwilym Jenkins cites the case\gf an 0il company which lost
enormous sums of money by taking Yoo superficial an approach to.
forecasting. A time series approach was adopted which was unsuited
to the circumstances. ) )
Figure 1 shows the spot prices for chartering oil tankers for the
years 1968-71. Analysing the series and detecting an upwards trend
in 1969 and early 1970, it was assumed that the trend would continue,
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Figure1.1 Spot price for chartering tankers, 1968-71.

at least in the short term. The company could therefore save money
by current rather than future chartering. Accordingly, charter con-
tracts were taken out. The spot price continued to rise; more contracts
were arranged. No doubt other cil companies, noticing what was
happening, became involved. The spot price rose to great heights.
When the chartering activity came to a halt in early 1971, the spot
price fell to its pre-1970 level. Contracts taken out at this time would
have been at about one-third the price of just a few months earher.
The cost to the company of the cver-priced contracts has been
estimated at £250 million.

Two miﬁhkes had been made. First, the company’s intervention in
the spot market affected the market mechanism and thus the price.
This occurred because the company was very large and because the
supply of oil tankers is, in the short term, fixed. This is a conceptual
error, which with the benefit of hindsight can be seen with some
clarity. The second mistake was more technical. A deeper analysis of
the series would have revealed that it had the appearance of a
‘tandom walk’: the steprfrom one spot price to the next seemed to be a
random one. If it was random, then by definition there was no
pa‘tem in ihr- movement of the spot prices. This would mean that

time series analysis was inapplicable. The basis of time series analyses
is that they determine patterns in historical data and project them into
the ruture i there are no patterns, then time series analysis will {ail.

Waorse still, any patterns determined in subsets of the data will be
SO v Iiad to false conclusions.



