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Forecasting Tool Solution Case Study

Customer Profile

General Mills is a leading supplier of processed food in the United States. One of their
high profile products is their Frozen Biscuit product.

Business Problems: Develop accurate forecasts and incorporate significant marketing
variables (price, TV ads etc.) into a working model that would allow marketing and
logistics to more effectively allocate resources.

Additionally, it was desired to detect “Peculiar data”. Data is peculiar if it represents a
peculiar case described by a relatively small number of objects and is very different from
other objects in the data set.

By identifying the “Peculiar Data” one can then research and discover the source of the
peculiarity. Step 1 is the identification of these data points.

We begin by examining the 134 week sales history from week 27 in 2002.

*: GMBISCIT.ASC FreeFore Professional Build: 0.1.17 =] =]

File Wiew Process Help

Historic:al D ata T Future Yalues T Forecast Data T Graph T Reports T Whatlf ]

Act/Fore Fit/Fore | Act/FitfFore | Actjout Adj Res ActiRes Forecasts | FlotHistial

Actuals - SALES
288174 Value 142568

1113363.0— L J

1002023.1+

8906832

TT9363.3+

BEB033.4—

& Actuals

5567035

445373 6

3340437

2237138+

111383.9+

i
54.0 T T T T T T T T T T T T T T T I TTT T I I T T T T T T T I T ITTITTTTITTITTITTTITTTTITTITTTITTTITTT]
2000027 2000543 200107 2001723 2001/38 200213 200219 2002135 200251

2000435 2000051 200114 200113 2001/47 200211 2002027 2002/43

Periods 2000/27 to 2003/4(Seasonality of 52)

[CurmentStaws | Engine =L [1119/2003 [ B:a5.aM

ﬂstartl“ﬂ_th@_Flm_F”-_G E_VI%LI “Quwck\_aunch | |<ﬂ;ﬂ;{@@@@3§ﬂagﬁh 5149 AN




General Mills

Actual data was available for 10 series. This is a snapshot of the first 23 weeks.
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General Mills marketers drive sales through their retail outlets by aggressive pricing and
through a number of marketing initiatives including TV campaigns and other sales
motivational programs. Sales of this product are quite seasonal and are impacted by a
number of causal variables. General Mills desired to measure the historical impact on
sales as a result of these variables and to develop a “what if?” functionality in order to
more accurately forecast and control future sales.

There were three Holiday Variables under investigation, Price (AUP), # of Outlets (TD) and
four other marketing type variables namely FSI,QM,TPR and TV.

The Final Model developed using AUTOBOX was
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where eight “Peculiar Data Points” were identified as “Newly Identified Variables” and two
holidays and one of the marketing variables were deleted as not being statistically
significant. If you don’t account for outliers then your model will not be robust for
forecasting anything!

A peek at the Peculiar Data Points (in red) ...
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This Model was then used to make a projection for the next 17 weeks.
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Of course forecasts require the user to specify the future values of the significant cause
variables including Price.
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In order to demonstrate the “what if ?”” capability, we elect to evaluate the impact of Price
(AUP) on our forecasts. Using the pop-up menu we simply change our price points.

The price points used in the preceeding analysis for the next 17 weeks were

2.84 week 1-4 ; 2.86 week 5-9 ; 2.93 week 10-13 and 2.94 week 14-17

AUP |
2003/5 2 840
2003/6 2 840
2003/7 2,840
2003/8 2,840
2003/9 2 860
2003/10 2 860
2003/11 2 860
2003/12 2 860
2003/13 2 860
2003/14 2,930
2003/15 2,930
2003/16 2,930
2003/17 2,930
2003/18 2.940
2003/19 2.940
2003/20 2.940
2003/21 2,940

Now consider a different set of price points including an aggressive price cut for weeks 9-
11 to 2.6 in order to ramp up sales. We leave all other variables the same in order to
illustrate the functionality.

AP |
2003/5 2,900
2003/6 2,900
20037 2,900
2003/8 2,900
2003/9 2,900
2003410 2,900
200311 2,900
2003412 2,900
2003413 2 E00
2003414 2 E00
2003415 2 500
2003416 2,800
2003417 2,800
2003418 2,800
2003413 2,800
2003/20 2,800
2003421 2,800




General Mills
GMBISCIT.ASC FreeFore Professional Build: 0.1.17

File Wiew | Process Help

Hiztoric. Ez:whatIF Walues T Forecast Data T Graph T Reports T Whatlf ]_
or— | Fsl | aM I TPR I Ty
200345 2300 12133.000 E.000 12.000 11.000
200346 2900 E057.000 £.000 12.000 9.000
200347 2.300 3048.000 £.000 12.000 7.000
200348 2.900 1524.000 £.000 12.000 13.000
2003/3 2900 762000 11.000 15.000 18.000
200310 28300 24381.000 11.000 15.000 21.000
2003411 2400 12131.000 11.000 15.000 17.000
200312 2300 B095.000 11.000 15.000 21.000
2003413 2.600 3048.000 11.000 15.000 24.000
2003414 2.600 1524.000 4.000 10.000 19.000
2003415 2.600 FE2.000 4.000 10.000 22.000
200316 2900 23881.000 4.000 10.000 25.000
200317 2.a00] 11340.000 4.000 10.000 20,000
200318 2400 5570.000 4.000 4.000 16.000
200349 2300 2985.000 4.000 4.000 13.000
2003420 2.900 1433.000 4.000 4.000 10.000
20034241 2.900 746.000 4.000 4.000 8.000
SALES

2004/25 EOBE35.632

2004/26 531501 604

2004/27 573564603

2004/28 E02034.032

2004/23 E57734. 765

2004430 E34318.0587

2004431 EE4643.833

2004/32 E74214.144

2004433 F32324.730

2004434 ESE2458 343

2004/35 BET317.230

2004/36 E70405.033

2004/37 E3R336.557

2004/38 R95709.603

2004429 573340033

200440 AERG40.034

24 RBE134.737




General Mills

" GMBISCIT.ASC FreeFore Professional Build: 0.1.17 |5 =]

File Wiew Process Help

Historic:al D ata T Future Yalues T Forecast Data T Graph T Reports T Whatlf ]
ActlFore Fit/Fore | &ctFitFore | Actjout Adj Fes ActiRes Forecasts | PlotHistial
Actuals and Forecasts - SALES
28681/4 Ualue 142568 ‘

1113353.0— i
!

10020231~ |
!

EEE.2 ‘ @& Actuals
I

779363 3 |
i

568033.4—] i
!

5567035 ‘
!

445373 6—] \
i

334043 7—| i
i

222713.8—] ‘
; @ Forecasts

111383.9—]

54.0 LR LLLL LA L0 L ER L RART N Y S et e e
2000/27 2000/45 2001411 2001429 2001447 200213 2002431 2002149 200315
2000436 200112 2001420 2001138 200214 2002122 2002/40 200346
Periods 2000/27 to 2003/21(Seasonality of 52)
[CurmentStaws | Engine =L [1119/2003 [ 7:408M
iﬂstart”] st | @, | mF”-u [Em... c| Ev' e, “Qu\ck\_aunch A |G DR @E DA Bl 740am

Solution

The modeling and forecasting solution used was Autobox.

Autobox was chosen because it customizes the forecasting equation to the data exploiting
profiles and models dependent on a number of variables. Furthermore it captures the lead,
contemporaneous and lag structures for events and holiday variables while incorporating
level shifts, local time trends and eliminating spurious impacts assignable to
outliers/inliers. Additionally it pinpoints the “Peculiar Data” thus drawing attention to
omitted variables just waiting to be discovered so that future forecasts will be even more
accurate exploiting this acquired knowledge. To learn more about these models and how
to build them please see the AFS tutorial on comparing Regression and Box-Jenkins.

Expected Benefits of solution implemented

¢ Increase revenue by identifying the important driving variables.

e Better planning due to knowledge acquired as to how and when to price the product
which is a key goal of General Mills

¢ Expanded awareness of Outliers and Inliers. The problem is that you can't catch an
outlier without a model (at least a mild one) for your data. Else how would you know
that a point violated that model? In fact, the process of growing understanding and
finding and examining outliers must be iterative. This isn't a new thought. Bacon,
writing in Novum Organum about 400 years ago said: "Errors of Nature, Sports and
Monsters correct the understanding in regard to ordinary things, and reveal general
forms. For whoever knows the ways of Nature will more easily notice her deviations;
and, on the other hand, whoever knows her deviations will more accurately describe
her ways."
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