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In early 1984, the Houston-based computer corporation COMPAS, a manufacturer of IBM-compatible microcomputers, faced a solution that would profoundly affect its future. Recognizing that IBM will soon present its version of the laptop computer and threaten to dominate COMPAS in this lucrative market, the company had two options. He could choose to
specialize in this product line and continue to sell his highly regarded portable aggressively, or he could expand market offerings to include desktop microcomputers. The latest move will force the year-old company to confront IBM on its home soil. In addition, COMPAS will have to make significant investments in product development and working capital and
expand its capacity in the field of organization and production. THE management of COMPAS has encountered a number of important unknown factors, including the size, structure and competitiveness of the potential market. Management acknowledged that the company's viability could be seriously undermined if it did not expand its product line. If the
expansion is successful, COMPAS can benefit from a scale effect that could help ensure its survival in a dynamic and highly competitive industry. However, if THE market assumptions of COMPANY COMPAS are wrong, its future may be bleak. Many of today's managers face similar new market realities and uncertainties. Constantly faced with issues critical
to the competitive future of their companies, they must deal with new and rapidly changing conditions. In short, they should judge a wide range of different influences. For more than a decade, new forecasting methods have theoretically helped managers evaluate these diverse factors. However, to a large extent these methods have not been implemented,
despite the fact that, as the decision-makers have progressed rapidly, new alternatives have been available. As the number of methods spreads, management also realizes that some of its most important assumptions and projections for the economy have become very weak. Equipped with only a small history, scant and dubious data, fragile and changing
theoretical tools, the forecaster must nevertheless make critical decisions about a changing future. For example, the predicament of COMPAS Computer has become even more complicated, as new technologies, competitors and products are already transforming the market, which was created only recently. COMP's forecast of the size, direction and price
trends of the 1984 microcomputer market was baffled by uncertainty about the market's response to several vital factors: The Forecasting Manager's Guide to Brief Descriptions of New Input Techniques IBM. IBM's price reduction of 23% in June 1984 and a potential margin reduction. Entering lap portables introduced by Hewlett-Packard and Data General.
The launch of the new IBM AT PC, complicated by unexpected unexpected delays and compatibility issues. Introduce desktops from Sperry, NCR, ITT and ATT. Eventually, COMP'A entered the desktop segment of the market, although 1984 was unforgiving and frenetic. Several major competitors have limited their programs; many smaller companies went
in-or-to-edge-receiver. In financial and competitive terms, COMPAV has excelled. In 1984, sales rose from $111 million to $329 million, and profits increased from $4.7 million to $12.8 million. positive and negative developments, both expected and unforeseen, have a decisive effect. Even when managers await results, serious uncertainty remains about
timing, shape and impact. Despite the difficulties, the vice president of marketing and the CEO - the two managers most directly involved in the decision-making - demonstrated what can be done. They used an extended series of surveys of consumers and dealers combined with periodic technology assessments to assess the future of the market and guide
product and software development to meet the industry's fluid needs and rapidly changing needs. Managers can use forecasting techniques to help them make important decisions. A large and fast-growing body of research is involved in the development, refinement and evaluation of forecasting methods. Managers also have greater access to both internal
and external data and can benefit from a variety of computer programs on the market, as well as easier access to computer capabilities to analyze that data. Predictor's chart Although each method has strengths and weaknesses, each forecasting situation is limited by limitations such as time, means, competency, or data. Balancing the pros and cons of
methods with regard to the limitations and requirements of the situation is a huge but important management task. We've developed a diagram to help managers decide which method will be appropriate for a particular situation; group charts and profiles have a diverse list of 20 common forecasting approaches and arrays of them versus 16 important
estimates. We list methods in columns and score sizes in rows. Individual intersections of columns (cells) reflect our understanding of the characteristics of the technique as they are applied to each dimension. The graph provides a summary of forecasting methods. We used different shades of gray to show what sizes are the strength for a particular
technique and which are its weaknesses. Strengths are highlighted in light gray; weaknesses are indicated by a dark gray cell. Naive extrapolation, for example, is strong in the internal sequence in that it easily reflects changes in Solutions. It is weak, however, in predictive form. It is important that keep these differences in mind when you use the chart. The
diagram is useful in two ways. First, in deciding which method will suit your specific needs as a forecaster. Second, in deciding how to combine methods to further improve the outcome. In this section, we discuss a simpler approach; we talk more about combining methods later. To use the chart, look at the 16 questions listed in the first post-measurement
column. These are the most common questions a manager will ask when deciding to use a specific forecast. The first question sets out different time intervals that should cover the forecast. Anyone who uses the chart will have to answer question 1. But you can answer yes or no to each of the following questions. If you answer no to the question, you don't
have to look through that line. When answering question 1, look at the methods whose lifespan suits your needs. It is easiest for forecasters to write a letter-column of technology. A series of each measurement and the letter of each method's column are written along horizontal and vertical axes. As for question 1, for example, if your forecast horizon is shortterm, you can write down the letters of the cells for naive extrapolation (A), composite sales (B), executive opinion jury (C) and so on. But you would ignore the letters for scripted methods (D), Delphi Techniques (E), historical analogy (F), and so on. The columns currently listed represent methods that are qualified for further consideration. Next, read the
column of each of these methods and pay attention to any gray cells. If these gray cells are related to questions to which you have answered in the affirmative, the measurement either excludes the use of the technique or the method can be used, but it is difficult to fit this measurement. Such precautions will help you determine whether you should or want to
eliminate certain methods from further consideration. The arrow in the cell indicates that its score is the same as that of the cell to the left of it. Once you have answered all the questions and a list of surviving methods, pay attention to the cells that are highlighted in light gray. These cells represent the specific strengths of the technique and can guide you in
making the final choice. During the exercise, you may have eliminated techniques that you like, heard about, or regularly used. You can go back to that and compare its strengths and weaknesses with the methods that the chart pointed out would be best for you. You can then decide whether to use a method that points to a chart that best meets your specific
requirements, or whether you can consider removing factors in order to use that you were initially favored with. Important considerations when considering the question you have to remember is some tricks of the trade regarding: Horizon time. Most managers want the results of the forecast to expand as often as possible in the future. Too long, however, can
make the technique selection process even more confusing due to the different possibilities of methods for placing different time intervals. By choosing an extended time horizon, the forecaster increases the complexity, cost and time it takes to develop the final product. You can break down the time it takes to get a development forecast (Dev) and running
time (Ex). Development time includes data collection and input, program changes to meet company requirements, and system launch. Running time is the time it takes to get a forecast with a specific technique. Initially, of course, the development time is a significant problem for the forecaster; however, once the forecasting method is well established, the
timing is a more appropriate task. Technical sophistication. Experience shows that computer and mathematical sophistication is an integral part of many methods. While many managers have improved their skills in this area, not everyone has sharpened their quantitative skills enough to be comfortable with some of the projected results the computer will
splash out. Cost. The cost of any method is usually more important at the beginning when it is developed and installed; then, the potential value of any method for the decision-makers usually exceeds the cost of generating an updated forecast. Data availability. Before choosing a technique, the forecaster must take into account the vastness, currency,
accuracy and representativeness of the available data. More data tends to improve accuracy, and detailed data are more valuable than those presented in aggregate. Because the ability of the method to process fluctuations is important for the success of the forecast, the manager must be consistent with the sensitivity and stability of the method to the
random and systematic components of the variability of the data series. The variability and consistency of the data. In addition to the changes that can occur in the structure of the company or its environment, the manager should look at the type of stable relationship that is assumed between independent model variables (represented by the measurement of
external stability). For example, while most historically oriented quantitative projections may use expected levels of automotive production as a basis for determining steel demand, the forecast model may not reflect changes over time in the average amount of steel used in cars. These relationships sometimes change, but any changes are usually so gradual
that it will not affect the short-term forecast. However, when the forecasts long-term, or when the company expects significant changes in the the forecaster must either use the judgment in a quantitative method or use a qualitative method. The required number of parts. While aggregate forecasts are easy to prepare, the manager will need specific information
(including individual product classes, time periods, geographic areas, or product market groups, for example) to determine quotas or resource allocations. Because predictions vary greatly in their ability to process such parts, the manager may want a method that can accurately predict individual components and then combine the results into the big picture.
Otherwise, the forecaster may use one method to provide a general picture and then use past patterns or market factors to determine component predictions.1 Precision. Although accuracy is the holy grail of the forecaster, the maximum accuracy that can be expected from the method should fall within a range limited by the average percentage of the random
component of the data series. In addition, because of the self-defeating and self-fulfilling prophecy, accuracy must be assessed in light of the company's control over the projected outcome and over time and resources imposed on the forecaster. Remember, too, that accuracy itself is not the most important criterion. The forecaster may wish to give up some
precision in favor, such as a method that signals turning points or provides good additional information. There are three main forecasting strategies... The detherministic strategy assumes that the present has a close causal relationship with the future. This is a strategy to be used by cardsharp, which has folded a deck of cards to predict the deal. In economic
forecasting, the strategy will be used to forecast construction costs based on knowledge of construction contracts already made. The symptomatic strategy assumes that the current signs show how the future is evolving; such traits do not determine the future, but indicate a process of change that is already under way. Thus, a falling barometer can reveal an
impending storm, or a rising body thermometer of a nascent disease. In economic forecasting, this strategy requires the identification of leading indicators - time series, the movements of which foreshadow the growth or decline of overall business activity. A systematic strategy suggests that while changes in the real world may seem random or chaotic,
careful analysis may reveal certain fundamental patterns (sometimes called principles, theories, or laws). The way to find these patterns is to darken much of the reality and keep only the abstractions that make up systems such as the solar system, or the nuclear system, or System. Although the theories that are the result of this process of abstraction are
unrealistic, they may nevertheless have the power to influence the real world, provided of course that the theory of theory The test of the sonority of the theory lies in how it is measured when applied to reality: the atomic explosion confirms Einstein E and Mc2. Similarly, the price decline that leads to increased sales confirms a hypothetical demand curve that
no one has ever seen outside the textbook economy. Of course, economic laws do not have the consistency of those in the physical sciences. However, economic relationships or theories arising from past research can be useful tools for predicting within some acceptable range of likely errors. Turning points. Because turning points are periods of exceptional
opportunity or caution, the manager will want to analyze whether the method expects fundamental changes. Some methods give false turn signals, so the forecaster should keep in mind not only the ability of the method to anticipate changes, but also its propensity to give erroneous information. Form. The final shape varies greatly; it is always advisable to
use a technique that provides some kind of average or central value and a number of possible results. Even remotely accurate, such information helps the manager determine the more obvious risk impact, expected results, and probability distribution. Improving the forecast Because no dramatic breakthroughs in the development of technology have occurred
in the last few years, efforts to improve forecasts have moved to the search for a better approach to the choice of technology. In part, these attempts explored the strengths and performance characteristics of different methods.2 Our chart expands this approach, helping the forecaster to match the strengths and characteristics of different methods to the
needs and limitations of the required forecast. Managers can improve their predictions as follows: modeling a number of input assumptions. Selective application of judgment. Combining Predictions The Study to Combine Forecasts to Achieve Improvements (especially In Precision) is extensive, compelling and consistent.3 The results of the combined
projections far exceed most individual predictions, methods and expert analyses. Because the experts with the highest rating and the most popular methods can not consistently surpass the approach that combines results, and because the manager can not determine which experts or methods will excel in any situation, combining predictions, especially with
methods that are different, offers the manager a guaranteed way to improve quality. A forecasting chart can help a manager choose the best combination of methods. As you can see from the diagram, each method has strengths and weaknesses. By carefully comparing two or more additional methods, the forecaster can compensate for the limitations of any
technique with the other, all the while retaining the strengths of the first. Just compare the dedicated approach cells with the other qualified methods. Different methods include very different fundamental concepts. Without knowing which one will ultimately prove most accurate in a specific economic environment, forecasters can add to their awareness of
possible outcomes by assessing the range and distribution of predictions produced by different methods.4 Simulation of different results Manager can also establish a number of likely results by changing the combination and input levels of a particular technique. This sensitivity analysis may highlight the most important variables, the range and distribution of
expected results, as well as likely results from different assumptions. Using judgments While many quantitative projections include some subjectivity, forecasters should rely more on quantitative forecasting than on their own judgment. The forecasting study concluded that even simple quantitative methods outperformed unstructured intuitive assessments of
experts and that the use of judgments to adjust the values of the quantified forecast would reduce its accuracy.5 This is because intuitive forecasts are biased and managers are limited in their ability to process information and maintain a consistent relationship between variables.6 Forecasters should include subjective judgments in dynamic situations where
quantitative models do not reflect significant internal and external changes. Even in these cases, the forecaster should include subjective adjustments as input to the model, rather than adjusting the end result of the model. When faced with expanded horizons or new situations that have limited data and have no historical precedent, methods of judgment or
counting should be used. However, the application of judgements in such situations should be done on a structured basis. The forecaster should also use judgments to stimulate thought and explore new relationships, but where possible, quantitative methods should be included to validate and support assumptions. A good example of this is Pierre Wacu's
article on the scripts published by Pierre Wacu in the September-October 1985 and November-December 1985 editions of HBR. A version of this article appeared in the January 1986 issue of Harvard Business Review. Reviews. forecasting using regression. forecasting using regression in excel. forecasting using rnn. forecasting using random forest.
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