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This add-in performs the Croston method for forecasting intermittent demand series (in other words, series containing many zeros with the occasional positive value). 

The original Croston method decomposes the underlying series in to two parts – the set of non-zero values, and the length of gap between non-zero values.  It then uses simple exponential smoothing methods to smooth out and forecast the two parts, and then forms an overall expected demand forecast by recombining the individual forecasts.

In recent years the method has been expanded to allow for separate smoothing parameters for the two components (whereas the original suggestion was to use the same smoothing parameter value), and has seen the introduction of scaling parameters to remove some of the inherent bias (Syntetos and Boylan 2005, and Shale Boylan and Johnston, 2006). One of the more interesting expansion, however, has been to build a framework for mathematically selecting the optimal value for the smoothing parameter(s), rather than using an ad-hoc method, as provided by Kourentzes 2014.

Much of the coding in this add-in closely follows the framework outlined by Kourentzes, and the associated R package tsintermittent.  The cost functions used in this add-in are those provided by Kourentzes.

We feel it should be noted that although this add-in does allow for optimization of the smoothing parameters and initial conditions, it is our experience that due to the nature of the underlying series and the associated cost function, the objective surface is extremely flat, meaning that optimization can be difficult.  It is often the case that very different parameter values can yield similar objectives, yet produce starkly different forecasts. The ad-hoc approach may be more applicable in many cases.




Dialog Interface
Upon running the add-in from the EViews menu system, the add-in’s dialog will appear:

[image: ]

The Method variant dropdown allows you to select whether you wish to perform the original Croston procedure, or the Syntetos-Boylan or Shale-Boylan-Johnston adjustments.

The Demand parameter and Interval parameter boxes are for specifying the value of the smoothing parameters for the demand and interval components separately.  If you wish to have EViews estimate a parameter through optimization you can leave the box empty.

The Cost function dropdown specifies the cost function used to evaluate the accuracy of the smoothed values.  If the smoothing parameters are not being estimated, this function is purely for informational purposes.  If either of the smoothing parameters are estimated, this cost function is the objective function used during the optimization procedure.

The three naming boxes allow you to specify the names of the output series created by the procedure.  If you leave any of the boxes blank, the series will not be created in the workfile.

The Estimation sample box specifies the sample used to perform the estimation of the smoothing parameters.  By default it is set to the current workfile sample.

The final box, Forecast length, is used to specify the length of the forecast post-estimation. By default the add-in will fill this value in with the number of observations from the end of the current workfile sample to the end of the workfile range.
Note that the final output smoothed demand and interval components as well as calculated expected demand will contain values over the estimation sample and forecast periods.

Command Syntax
Syntax:
seriesname.crostdmd(options) exdmdname dmdname intname

exdmdname is the option name of the output expected demand series, dmdname is the name of the output demand series, and intname is the name of the interval series.

Options
	type=key
	Set the smoothing method. key can by “crost” (default), “sb” or “sbj”.

	alphad=arg
	Set the value of the demand smoothing parameter. Without this option the parameter is estimated.

	alphai=arg
	Set the value of the interval smoothing parameter. Without this option the parameter is estimated.

	initd=arg
	Set the value of the initial state of the demand component for the smoothing process. Without this option, the add-in will use the first non-zero demand value as the initial state.  Note this option is not available from the menu interface and is only included for debugging/comparison purposes.

	initi=arg
	Set the value of the initial state of the interval component for the smoothing process. Without this option, the add-in will use the mean interval as the initial state.  Note this option is not available from the menu interface and is only included for debugging/comparison purposes.

	flen=arg
	Set the forecast length.  

	cost=key
	Set the cost function. key can be “mse”, “mae”, “mar”, “winmar” (default), “msr” or “winmsr”.





Example
The included workfile, wdgts.wf1, has some example data on widget demand, contained in the series widget_demand. The data are monthly and runs from 2010m1 until 2016m5.  The workfile runs until the end of 2020 however.  A quick graph of the series indicates that the demand is often zero, but has periods of high values:



We will use the add-in to forecast the expected level of demand from 2016m5 onwards.  We open the widget_demand series and click on the Add-ins-> Croston Intermittent Demand Forecasting menu item to bring up the add-in’s dialog:
[image: ]

We change the Method to be Syntetos-Boylan and delete the default values for the demand and interval parameters, instructing EViews to estimate them. Clicking OK produces our output:
[image: ]



(note we have modified the output here to have it display in this document nicely)

[bookmark: _GoBack]The top portion shows the results of our estimation, notably the estimated value for the smoothing parameters (0.129568 and 0.039340) and the initial states (704.3321 and 4.153376).  We are then shown graphs of the in sample and forecasted values for the individual components and the final expected demand.
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