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The question has arisen as to how to predict future usage of inventory items. Our current program estimates annual usage based on recent actual issues to production for the most recent 30 days. There is provision in this program to average out the data from the last 30 days with preceding months, and the user may indicate the weighting they wish to give to the most recent figures. If they choose 100% weighting, then only the last 30 days will be used for calculations. If they choose 70%, then 30% of the preceding values will be added to the current calculations along with 70% of the current values included.  The resulting number is an estimate of the monthly usage, and is then multiplied by 12 to arrive at an estimated annual usage.
Of course, if the user has the ability to enter sales orders or forecasts for many future periods, all of those requirements will be included in the MRP calculations, and Order Actions created to obtain the necessary components.

It has been suggested that we could use sales orders, and predict future usage based on current sales orders. To test that theory, a collection of all sales order items (due dates and quantities) was made, and Linear Regression Analysis run on the data.

A very active customer was chosen, and their data examined. To establish a trend, several data points are needed. Looking at this customer’s data, the following were found:

Item schedules and deliveries with more than 10 points = 
1036


Item schedules and deliveries with less than 10 points = 
6877


Item schedules and deliveries with only  1 point = 

3303

So it is apparent that it would be difficult to establish any trendline for 90 % of the sales order items.

Selecting the top few items with the most number of points, and extending the trend proved interesting. Of the five most populous assemblies, only one had recent activity.
There are several different approaches to establishing a trend line for data. Among these are Linear, Logarithmic, Polynomial, Power and Exponential progressions.
Examining  data collected directly from the Customers database for one item, these progressions plot like this:
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Based on these progressions, one might draw the following conclusion for this assembly requirements in November of 2006:


Linear 
= 15 assemblies

Log
= 15 assemblies


Poly
=   3 assemblies


Power
=   6 assemblies


Expo
=   no extension.

Now, if months with no activity are included (the raw data only shows months with activity), only the Linear, Log and Poly trends will display. The same data is shown here, but with a zero as the last datapoint instead of 1:
[image: image2.emf]-10

0

10

20

30

40

50

60

70

Feb-02

May-02 Aug-02

Nov-02 Feb-03

May-03 Aug-03

Nov-03 Feb-04

May-04 Aug-04

Nov-04 Feb-05

May-05 Aug-05

Nov-05 Feb-06

May-06 Aug-06

Nov-06

Series1

Linear (Series1)

Log. (Series1)

Poly. (Series1)

Power (Series1)

Expon. (Series1)

10 per. Mov. Avg. (Series1)


So now we have about 14 assemblies predicted for November 2006 by Linear and Log projections, but zero by Poly projections.
Including all of the zero months provides a completely different chart:
Now the linear and log progressions indicate that about 20 units are predicted a year out, while the Poly progression shows the product dying in July of 2005
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Here, looking at the raw data, the Log projection suggests that business will pick up and projects about 70 a year in the future. 

But the Log progression suggests it will die out in 2004 (which, apparently, it did). 
The adjusted data indicates both are pretty much flat to zero.[image: image11.emf]0
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This is one of the assemblies that obviously had some activity, but is now deceased.
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Likewise
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Here, both progressions and both charts indicate expiration of the product.
However, a single order in January of 2004 caused the adjusted data Poly progression to show increased activity in the future.
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It is apparent that even looking at those 10% of items with significant data points, not many produce useable results.

So, in reality, none of the top five products in terms of data points offered much help in determining future requirements.

Had they done so, we could have extended the component usage for these assemblies to arrive at a future estimated annual usage based on Sales Orders.  But it is not to be.
So what else could we use? The only other option would be to look at the purchases for parts and see what we can project from them.
The same active customer was chosen, and their data examined. To establish a trend, several data points are needed. Looking at this customer’s data, the following were found:


Item schedules and deliveries with more than 10 points = 
3898


Item schedules and deliveries with less than 10 points = 
26327


Item schedules and deliveries with only  1 point = 

10227

Again, less than 10% of the parts reviewed had significant data points.

Looking at these components in the same way as we looked at the assemblies, we see the following:
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Here we see this part no longer required after March of 2006 based on the Poly projection, but in the neighborhood of 300 for the same month based on Log progression

In the adjusted data, the poly progression dies out about March of 2006, but the Log progression increases to about 800.
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Here, on the raw data, the Log  progression indicates a quantity of about 150 would be needed in October 2006, whereas the Poly Progression indicates about 180 would be needed.

The adjusted data indicates about 70 units would be required a year out based on the Log progression, and the Poly progression shows about 170 would be required.
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Here the raw data suggests that about 1100 are needed base on the Log progression, and 4200 based on the Poly.
On the adjusted data, they are closer with the Log projecting about 1600, and the Poly about 2100



Here the end projection for Log is about 410, for Poly is about 600

And on the adjusted, the log is about 430, the Poly about 520


So while we might be able to extract some data based on purchasing activity, we would still have less than 10% of the items covered by extrapolation, and still have only approximations on those quantities.

In order to translate this procedure into our program, we would have to very extensive calculations on each part involved. This could take a very long time to accomplish in practice, and would still yield questionable results.

What we do have is the ability to create Sales Orders and Forecasts for future requirements. Those will automatically translate into component requirements when MRP runs. It will be accurate, and it is already available.

And recent history is still the most accurate predictor of future requirements in the absence of future orders.
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