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Abstract
This article develops and illustrates a new knowledge discovery algorithm tailored to the action

requirements of management science applications. The challenge is to develop tactical planning
forecasts at the SKU level. We use a traditional market-response model to extract information from
continuous variables and use datamining techniques on the residuals to extract information from the
many-valued nominal variables such as the manufacturer or merchandise category. This combination
means that a more complete array of information can be used to develop tactical planning forecasts.
The method is illustrated using records of the aggregate sales during promotion events conducted by
a 95-store retail chain in a single trading area. In a longitudinal cross validation, the statistical
forecast (PromoCast™) predicted the exact number of cases of merchandise needed in 49% of the
promotion events and was within * one case in 82% of the events. The dataminer developed rules
from an independent sample of 1.6 million observations and applied these rules to almost 460,000
promotion events in the validation process. The dataminer had sufficient confidence to make
recommendations on 46% of these forecasts. In 66% of those recommendations the dataminer
indicated that the forecast should not be changed. In 96% of those promotion events where “no
change” was recommended this was the correct “action” to take. Even including these “no change”
recommendations, the dataminer decreased the case error by 9% across all promotion events in

which rules applied.
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Introduction

“Turning a mining tool loose in a large data set might produce more than 2, indings, all ut 2
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IF DCS = ‘Gelatin’ and TPR = ‘Very High’ and Mfr = General Foods’
THENU 12 _=0,U 4 11=58,U 3=221,U 2=1149, U_1 = 3583,
Ok=1115,01=7,02=1,0.3=0,04 11=0,0_12 =0

2 Seewww.emsinfo.com for more information.
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4 Classfication tree discovery algarithms (Quinlan, 1993) are based on a slightly different approach, namely divide-and-conquer. In
such an approach, after the database is lit into nsubparts, the same procedureis recursively caled on each subpart.









Rule generation and organization:









IF DCS = ‘Gelatin’ and TPR = ‘Very High’ and Mfr = General Foods’



THENU 12 =0,U 4 11=58,U 3=221,U 2 =1149, U 1 = 3583,
Ok=1115,0 1=7,0 2=1,0 3=0,0 4 11=0,0 12 =0
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% The minimum confidence threshold value depends upon the aurrent user’s goal. The higher the value, the fewer rules are created and
the fewer records are classfied. However, these fewer records are classfied with a higher degree of confidence. More gplied studies
have to be conducted before precise guidelines can be developed.












" Applications of PromoCast™ in five other pilot markets support this. However, the KDS algorithm has only been applied in the pilot
market described in this report.



IF  Tpr=None & IF Tpr=None &

Mfr_Code=General Foods & Mfr_Code= General Foods &
DCS= Luncheon Meats DCS=Puddings
THEN No =0, Ok =115 THEN No =0, Ok =113

IF Tpr=None & Mfr_Code= General Foods & DCS in {Luncheon Meats, Puddings}
THEN No =0, Ok = 228
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aus Vefahren der Marktforschung Endbericht.






Appendix —Algorithm Description and Analysis












| = input database;
N =1,
Flag = True;
While Flag
Flag = False;
RIN]={}
For each record W in | do
S = {N-term patterns from W},
For each Xin S do
T = {(N-1)-term patterns from X},
If (N=1) or
(all elements in T are supported)
then
Flag = True;
If X O R[ N] then
RIN].supp(X) = R[N].supp(X) + 1;
Else
RIN] = R[N] O {X};
R[N].supp(X) = 1;
End If
Increment R[N].class(X, X.class);
End If
End For

; Pruning by minimum support
For each Y in R[N] do
If R[N].supp( Y) < min-supp then
R[N] = R[N] -;
End If
End For
N=N+1;
End While
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