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Forecasting Methodologies

A Quick Overview of Forecasting - https://www.forecastpro.com/documentation/forecast-pro-trac/a-quick-overview-of-

forecasting/forecasting-methodologies/

A wide variety of statistical forecasting techniques are available, ranging from very simple to very

sophisticated. All of them try to capture the statistical distribution that we have just discussed.

Forecast Pro offers the forecasting methodologies that have been proven to be the most appropriate
for business forecasting—simple moving averages, discrete data models (Poisson or negative
binomial), curve fitting, Croston’s intermittent demand model, exponential smoothing, Box-Jenkins,
Bass diffusion model, forecasting by analogy, dynamic regression, event models and multiple-level
forecasting. The latest version of Forecast Pro also includes extreme gradient boosting, a machine

learning methodology that has recently emerged as very effective for demand forecasting.

All these methodologies forecast the future by fitting quantitative models to statistical patterns from
the past. Therefore, you must have historic records of your variables, preferably for several years.
Forecast accuracy depends upon the degree to which statistical data patterns exist and their stability

over time. The more regular the series, the more accurate the forecasts are.

Six of the methodologies are univariate techniques. They forecast the future entirely from statistical

patterns in the past.

e The simple moving average is widely used in business, mostly because it is so easy to
implement. However, it is only appropriate for very short or very irregular data sets, where
statistical features like trend and seasonality cannot be meaningfully determined.

e Discrete data models are used for data consisting of small whole numbers. These models are
typically used to model slow-moving items with low volume data. Forecasts are nontrended and
nonseasonal.

e Croston’s intermittent demand model is usually used to model data in which a significant number
of periods have zero demand, but the non-zero orders may be substantial. This is characteristic of
a slow-moving item which is ordered to restock a downstream inventory. Forecasts are nontrended

and nonseasonal.
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e Exponential smoothing models are widely applicable. They are also widely used because of
their simplicity, accuracy and ease of use. Their robustness makes them ideal even when the data
are short and/or volatile. Exponential smoothing models estimate trend and seasonality and

extrapolate them forward.

e Box-Jenkins (ARIMA) is a more elaborate statistical method than exponential smoothing. Box-
Jenkins models estimate the historic correlations of the data and extrapolate them forward. It
often outperforms exponential smoothing in cases when the data are fairly long and nonvolatile.

However, it may not perform well when the data are unstable.

e Machine learning is available as a univariate model and may be included in the expert selection
algorithm. Like exponential smoothing and Box-Jenkins, machine learning univariate models
leverage information inherent in the historic data (seasonality, trend) to create features. Using
XGBoost, an extreme gradient boosting algorithm, these features are used to create an ensemble
of decision trees to generate forecasts. Forecast Pro’s automatic machine learning model
leverages our Al-driven expert selection algorithm to select features and an extreme gradient

boosting tree model specification appropriate for your data.

Forecast Pro’s expert selection automatically chooses the appropriate univariate forecasting
technique for each item forecasted. By default, expert selection will determine which of these six
univariate models is most appropriate for the data, optimize the model and create the forecasts. If
desired, you may exclude machine learning in expert selection. Alternatively, you can dictate that a
specific method be used and customize your models. Forecast Pro provides extensive diagnostics and

statistical tests to help you make informed decisions.

Forecast Pro includes six additional forecasting techniques that are not considered in expert
selection—event models, custom component models, forecast by analogy, the Bass diffusion model,

dynamic regression and custom machine learning models.

e Event models are extensions of exponential smoothing models that allow you to capture
responses to promotions, business interruptions and other aperiodic events. These models allow
you to assign each period into logical categories and incorporate an adjustment for each category.
For example, if you establish a category for promoted periods then your model would include an
adjustment for promoted periods. If you ran three different types of promotions, you could

establish three categories and have a different adjustment for each type of promotion.
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e Custom component models are also extensions of exponential smoothing models. The method
generates statistical forecasts for the different components found in an exponential smoothing
model (sales level, trend, seasonal pattern and events) and then allows you to customize any of
the estimated components. The model is very useful in circumstances where not all the
components can be accurately estimated from the demand history. Examples include short data
sets where the seasonal pattern cannot be reliably estimated and you wish to use a seasonal
pattern from a similar product, forecasting the impact of future events that have not occurred

historically, tempering the trend for longer-term forecasts, etc.

e Forecast by analogy is a new product forecasting technique that allows you to create a forecast

that “looks like” a different product’'s demand pattern or a launch profile that you create.

e The Bass diffusion model is a new product forecasting technique designed to forecast the spread
of a new product based on the adoption rates of two types of users—innovators who are driven by
their desire to try new products and imitators who are primarily influenced by the behavior of their

peers.

e Dynamic regression produces a forecast based on the forecasted item’s history (like univariate
methods) and that of the explanatory variables (e.g., product promotion, advertising, demographic
variables, or macroeconomic indicators). You must provide historic values for the variable to be

forecast and the explanatory variables.

Forecast Pro can provide automated selection for the dynamic terms (e.g., lagged dependent
variables and Cochrane-Orcutt terms), but the user needs to specify which explanatory variables
to include in the model. Forecast Pro provides several test batteries and diagnostics for variable
selection and gives you specific advice on how to improve the model. Building a dynamic
regression model thus consists of deciding which variables to consider, and following the

program’s advice, step-by-step, to identify your final model.

Dynamic regression can outperform exponential smoothing and Box-Jenkins in cases where strong
explanatory variables exist, and you have reasonably accurate forecasts for them. Unfortunately,
this is not always the case, and in those instances the forecasts may not be as accurate as those

from univariate methods.

e Custom machine learning models may also include event schedules and explanatory variables

as features in a boosted decision tree ensemble model. As with event models and dynamic
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regression, you must provide historic values for events and explanatory variables.

Like Forecast Pro’s automatic machine learning models, our custom machine learning
methodology uses XGBoost, an extreme gradient boosting algorithm, to create an ensemble of
decision trees. Forecast Pro’s machine learning algorithm will automatically select the most
relevant features from both the user provided ones and the Forecast Pro generated features. You
can automatically train custom machine learning models using the same Al-driven logic that
powers Forecast Pro’s automatic machine learning univariate models, or you can specify a specific

boosted decision tree structure.

If you are new to forecasting and these techniques seem a little intimidating, don't worry. We
designed Forecast Pro to guide you completely through the forecasting process. Just follow the
program's advice and you will soon be generating accurate forecasts and adding value to your

business.
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