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                      Introduction to Forecasting
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Woody Hayes, the former Ohio State football coach, when asked why he believed in the three yards and a pile of dust rushing attack replied,” Because, when you pass the football three things can happen, two of which are bad.”  Managers have the same dread of forecasting that Woody had of the pass: three things can happen when one forecasts two of which are bad: one can  over forecast  or one can under forecast. Looking at forecasting at a time when they may need good forecasts more than  ever, many managers are downplaying their importance.  One reason may be that-like many other things-when forecasts are right, you don’t hear about them.  But when they’re wrong…

Forecasting is predicting, projecting, or estimating some future event or condition which is outside of an organization’s control and provides a basis for managerial planning.  Organizations forecast so they can plan and help shape their future. Forecasting is a crucial input for planning in almost all companies.  In a recent survey of 175 companies 92% of the respondents indicated that the forecast was important for their company’s success.  Forecasts are major components of the business decision-making process.  When accurate, estimates of future economic activity associated with specific courses of action can correctly guide corporate strategy in an uncertain environment; when inaccurate, they can bankrupt. 


Forecasting plays an important role in every major functional area of business management. More companies probably undertake some form of forward estimation of their markets and their sales than of any other aspect of their activities. The estimates produced may then be used in a variety of ways, such as in production planning, planning the sales force, setting advertising appropriations, estimating cash flow, assessing the need for innovation or diversification, and in considering the general position of the company in the future.  Unfortunately although much of this forecasting is very good, a great deal of it is of poor quality and of doubtful value. In the area of marketing, forecasting is doubly important; not only does it have a central role in marketing itself, but marketing-developed forecasts play a key role in the planning of production, finance, and other areas of corporate activity.  The importance of forecasting has become more widely acknowledged in the recent past due to substantial changes in the economic environment. 


Forecasting requires the making of judgments, often drawing on uncertain theory and evidence.   Forecasting techniques range from simple to complex.  All are designed to produce accurate, unbiased estimates of future activity in the presence of uncertainty.  Applications of forecasting techniques can be improved as the forecaster gains experience and sophistication; however, there is always a risk that the forecaster’s experience - expectations and hopes, among other things - may also introduce bias and error.   Professional forecasters are most accurate when forecasting in areas in which they have prior experience.  Forecasting demand for new, complex, and rapidly changing high-technology products is particularly difficult, because of both limited experience and greater than usual number of unknowns.


  Managerial decisions at all levels in an organization are based explicitly or implicitly on some expectation concerning the future.  From these expectations, plans and policies are developed to respond to future opportunities and react to future threats.  For a business to survive, it must meet its customers’ needs at least as quickly as its competitors do.  The better management is able to estimate the future, the better it should be able to prepare for it. Forecasting is the estimation of future based on the past.  If the future were certain, forecasting would not be necessary.  The future is rarely certain so some system of forecasting is necessary.


Some useful generalizations about forecasting are as follows:



1.  Forecasts are almost always wrong.  The only real question is, how much? Why then should one forecast bad numbers? A forecast is better than no forecast.  In most businesses, a certain amount of error can be tolerated.  This is called acceptable error, which varies from company to company, industry to industry. This variable  depends on many factors including reaction time, size of company, and cost of an error to a company.



2.  Long-term forecasts are less accurate than short term forecasts. Changes in the environment including technology, competitors’ strategy, buyer behavior, and government regulations impact the long term.  Farther into the future that one forecasts, the more likely unexpected environmental changes will occur.  Many of these environmental changes cannot even be imagined for very long term predictions.  If they cannot be imagined,  they cannot be predicted and hence their effects on business can not be predicted either.



3.  Aggregate forecasts for families or groups of products are usually 
more accurate than item forecasts.  This is true because the data pattern of aggregate data does not change as rapidly as that of disaggregate (individual units). Insurance companies can reasonably predict how many auto accidents will occur in the United States next year or how many men age 40-50 will die, but not the particular individuals affected.  On Aggregate forecasts, some of the errors tend to cancel out; overestimates of some products cancel out underestimates of other products.



4.  Forecasts measure risk, not eliminate it.  Forecasts give some measurement of uncertainties (risk), not how to eliminate them.  It becomes the manager’s responsibility to make decisions based upon the information inherent within a forecast.  Forecasts tell managers what is likely to happen if everything goes as planned.  Changes in the plan must occur if different results are desired. Contingency planning becomes essential to guard against the uncertainties or against certain events occurring. 


A forecast is only an estimate of expected demand; actual and forecasted demand cannot be expected to agree precisely.  Forecasts are only “ballpark” figures that permit the planning function to commence.  Frustration should not result from the inability to predict the future precisely.  However, with a properly designed forecasting system, uncertainty is kept to a measurable minimum. For all of the computer programs and statistical techniques,  forecasting remains an art not a science.  Forecasting is an ongoing process that requires maintenance, revision, and modifications.
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Forecasting: What we Think We Know


Forecasting is a form of inductive reasoning.  That is to say one makes a set of observations in which certain trends, correlations etc. occur.  To generate predictions about future events, these observations must be interpreted and related to other knowledge.  Some sort of theory must be formed to generate predictions, and if the theory fails it must be revised or rejected.  If the theory is wrong, then failure to detect this early on could be extremely costly.  In practice, it may be very difficult to assess the validity of a theory. A good example is the economic forecasting on which government policies are based.  The frequent inaccuracies of such forecasts are usually attributed not to an error in the theory but to an  error in its application to a complex situation.  It is argued that certain assumptions upon which the forecast was based proved to be unsound.  For example, who could  have foreseen that a   crisis over  Kuwait would arise in the summer of 1990 and very possibly set off a recession?

 In general, the following truths can be made about forecasting:


1.  The Time Horizons of Forecasting.  The longer the time horizon of the forecasts, the greater the chance that established patterns and relationships, will change, invalidating forecasts.  Specifically, the more time competitors have to react to predicted events or the predictions themselves, the more able they will be to influence future events for their own benefit.  Thus, all else being equal, forecasting accuracy decreases as the time horizons increase.





*


2. Technological Change.  The higher the rate of technological change in a given industry, all other things being equal, the greater the chance that established patterns and relationships will change, and the greater the chance that competitors will be able to influence the industry through technological innovation.  An excellent example is high-tech industries, where forecasting is almost impossible as firms strive to create the future according to their own conceptions.  By bringing out new technologies, they hope to shape the future in desired directions in order to achieve competitive advantage.  Thus, forecasting accuracy decreases as the rate of technological change increases.
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3.  Barriers to Entry.  The lighter the barriers to entry, all other things being equal, the more inaccurate the forecasting, as new competitors (both domestic and foreign) can drastically change established patterns and relationships in their quest to gain competitive advantage.


4. Dissemination of Information.  The faster the dissemination of information, all other things being equal, the less useful the value of forecasting, as everyone will have the same information and can arrive at similar predictions.  In such a case it become impossible to gain advantages from accurate forecasting, as everyone else will also attempt to do so.  This means accurate forecasts are not necessarily useful, a point that is not always understood or accepted, although examples abound.  The growth in mainframes and microcomputers was correctly predicted, but few gains resulted, as many companies that used such accurate forecasts went bankrupt.


5.  Elasticity of Demand.  The more elastic the demand, all other things being equal, the less accurate the forecasts.  Thus, demand for necessities (for example, food items) can be predicted with a higher degree of accuracy than for non-necessities (such as vacationing).  Obviously, people must eat and acquire necessities, which are given priority over other purchases in case of income reduction, as during periods of recession.


6.  Consumer Versus Industrial Products.  Forecasts for consumer products, all other things being equal, are more accurate than those for industrial products.  Industrial products are sold to a few customers.  If only one of those customers is lost, the resulting error can represent a substantial proportion of sales, because of the large qualities, or sales value, such customers  buy.  Those customers are well informed and can receive offers of bargain terms from competitors because of the large quantities or value amounts they buy.


Pattern or relationships might change over time.  A critical assumption for accurate forecasting is that patterns or relationships, once identified and measured, remain constant.  People can influence future events.  In the economic and business environment, predictions can become self-fulfilling or self-defeating prophecies, nullifying the forecasts.   A good forecast usually includes not only a single estimate, but an estimate of the magnitude of likely deviations as a guide to the comparative reliability of the forecast.  Deviation is usually expressed by developing the best single estimate (expected value) and then establishing limits above and below that indicate the range of likely variation.Forecasting the demand for a particular brand or model or component within a market is generally a far more hazardous task than forecasting the development of the market itself, because markets tend to move more slowly and less erratically than the individual  products within them.Reducing forecast errors requires increasing expenditures on forecasting techniques.  Eventually one reaches a point of diminishing returns, and a perfect forecast is in any case an impossibility. 


The most commonly used types of forecast include three main qualitative techniques: the  Jury of Executive Opinion, Sales Force Composite, and Survey of Buying Intentions (Customers) and several quantitative ones: including Trend Analysis (regression) and Market Share Analysis. The three qualitative techniques are the most commonly used by companies.  All of these have their advantages and disadvantages and  varying with the accuracy, costs, and lead time necessary, each has a particularly optimum usage in one or more situations.


Forecast Types



•
Jury of Executive Opinion




•
Sales Force composite




•
Survey of Buyer Intentions

Forecasting  Recommendations

Important considerations in choosing the most appropriate forecasting technique include:



•Time horizons.  Most managers will want the forecast results to extend as far into the future as possible.  But a manager must choose the right technique for the period of time desired.



•Technical sophistication. Match the sophistication of your organization and the people who will be doing the forecasting to the technique used.




•Cost. 
Greater accuracy has its price.  How precise do you need to be? How much money is involved? is available from the company’s perspective?



•Data availability.  Before choosing a technique, the forecaster must consider the extensiveness, currency, accuracy, and representativeness of the available data.  More data tend to improve accuracy, and detailed data are more valuable than those presented in the aggregate.  Because a technique’s ability to handle fluctuations is important to a forecast’s success, the manager must match the sensitivity and stability of a technique to the random and systematic variability components of a data series.



•Variability and consistency of data.  Beyond changes that might occur in the company’s structure or its environment, the manager must look at the kind of stable relationships assumed among a model’s independent variables (represented by the “external stability” dimension).



•Amount of detail necessary.  While aggregate forecasts are easy to prepare, the manager will need specific information ( including individual product classes, time periods, geographic area, or product-market groupings, for example) to determine quotas or allocate resources.How much data is available?  How much is necessary to provide excellent results?



•Accuracy. Is it satisfactory to be 95% accurate; 99% or 99.9%? Why do you need the forecast?



• Timing:  When will the forecast be used?



•Form:  Who will use the data?

Some generalizations concerning forecasting include:


•The longer the time horizon, the less accurate the forecast.



•More accurate forecasts are possible when a greater amount of data is available


 
•The higher the rate of technological change in a given industry the greater the chance that established patterns and relationships will change and the less certain forecasts become.



•The lighter the barriers to entry the more inaccurate the forecasting



• The faster the dissemination of information the less useful  forecasting. 



• The more elastic the demand the less accurate the forecasts



• Forecasts for consumer products are more accurate than those for 

industrial products since the larger the number of customers or times involved, the smaller the effect of random forces and the higher the reliability of forecasting.  Thus, firms selling to customers not only can forecast more accurately but can know that the uncertainty of their forecasts is less than that of  firms selling to industrial customers.

ForecastConsiderations


•
Timing (Length of Forecast)



•
Cost



•
Data Availability


 Recommendations include: (1) know your market:  take the pulse of those who will actually buy and use the product; (2) be independent, test your judgment and that of others, and don’t be tempted to build on mistakes; and (3) deflate forecasts for a margin of safety.


Imaginative marketers who ask questions like “What things could cause this forecast to change dramatically?” produce the best estimates.  They are more likely to identify potential risks and discontinuities developments in competing technologies, in customer industry competitiveness, in supplier cost structures - than those who do not.  So once a baseline forecast is complete, the challenge is to determine how far it could be off target.
Conclusions  


 Sales Force Composite and Jury of Executive Opinion  techniques are predominant for industrial concerns as well to manufacturers over service-oriented firms.  Of new interest is the fact that products and brands appear to be still considered the domain of goods producers (manufacturers) as forecasts revolving around products-- products, product line, product  life cycles-- still remain heavily and predominantly used by manufacturers and not service firms.  This seemingly indicates a weakness in service-oriented firms as not looking at their market in a product-by-product, brand way.


Interestingly enough, although more more people are involved in the forecasting process and at higher levels for service-oriented firms,  manufacturers tend to have more iterations, faster feedback, and more general satisfaction with the overall forecasting process than do service firms.  This could be traced to the intangibility of the service firm’s products and the difficulty in forecasting intangibles.  This weakness could also be a source of potential for marketing firms wishing to do business with service entities.  Providing greater ease, accuracy, and utilitarianism to the forecasting process for service-oriented firms appears to be a highly demanded latent product. 


To generate predictions about future events,  observations and/or trends must be interpreted and related to other knowledge.  Some sort of theory (the forecast) must be formed to generate predictions, and if the theory fails it must be revised or rejected.  If the theory is wrong, then failure to detect this early on could be extremely costly.  In practice, it may be very difficult to assess the validity of a theory. A good example is the economic forecasting on which government policies are based.  The frequent inaccuracies of such forecasts are usually attributed not to an error in the theory but to an  error in its application to a complex situation.  It is argued that certain assumptions upon which the forecast was based proved to be unsound.  For example, who could  have foreseen that a   crisis over  Kuwait would arise in the summer of 1990 and very possibly set off a recession?

Pattern or relationships might change over time.  A critical assumption for accurate forecasting is that patterns or relationships, once identified and measured, remain constant.  People can influence future events.  In the economic and business environment, predictions can become self-fulfilling or self-defeating prophecies, nullifying the forecasts.   A good forecast usually includes not only a single estimate, but an estimate of the magnitude of likely deviations as a guide to the comparative reliability of the forecast.  Deviation is usually expressed by developing the best single estimate (expected value) and then establishing limits above and below that indicate the range of likely variation.Forecasting the demand for a particular brand or model or component within a market is generally a far more hazardous task than forecasting the development of the market itself, because markets tend to move more slowly and less erratically than the individual  products within them.Reducing forecast errors requires increasing expenditures on forecasting techniques.  Eventually one reaches a point of diminishing returns, and a perfect forecast is in any case an impossibility. 
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