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Slagging of IT is
always in fashion

eee

but its too simple!




e Disclaimer
e Obiectives of ERP Systems

Relative importance Relative importance
to value chain activities to support activities

- [psmmegaion |
External buy
in of knowledge

>

Corporate <

aoueuodwi [[e19AD

o -& -
: -
& e ——————
IT < IT purchasing
benefits benefits

IT architecture
N cost reduction

[Martin et al. (2002) p.182]

= Functionality is only one of many aspects in ERP/APS implementation




e Disclaimer
— am Objectives of ERP Systems

System Design Objectives

« ERP/APS systems offer >3000% functionality

* Functionality is accessible in 1000+ “best practice” processes - customise
- normal implementation aims at 80%-85% coverage!

Standard ERP system

B Current functionality
[] Target functionality

Lacking functions Unwanted functions

—100% (or more) functionality is the aim of standard ERP/APS systems! %



Disclaimer
Objectives of SAP APO

SAP APO is more than just a forecasting tool
« Holistic integrated planning suite
« Communication with legacy systems

Supply Chain Execution Supply Chain Planning

SAP® ERP SAP® APO

Production Planning (PP) Master Data Demand Planning
—
Supply Network Planning

Material Management (MM) >
Transactional g
Data 3 =

Sales & Dist — Produstlon Plannlr}g & =
Integrated : Detailed Scheduling =)
€ 3
Tumkey Solutions K 4
<
- Transactional Transportation Planning & -

o Data Vehicle Scheduling

Architecture

Global Available-to-Promise
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e Disclaimer
— Cases of misuse of SAP APO

“Buying the most expensive

Hammer ...

> A forecasting system is only a tool in the hands of a forecaster!
> Yields very different results by Crafstman vs. Novice (DP/IT)






Agenda

Forecasting with SAP®APO DP

1. Disclaimer

2. How do companies use APQ DP?

-2 Evidence from a survey
-2 System(s), Orga, Setup, Methods ...!

3. “Best Practices” in APO DP?

-2 Forecasting Science as benchmark
-2 Data Exploration, Model Selection ...
- Promo Forecasting, New Products ...




Study Methodology

Survey of Practitioners

* Questionaire Design
— Pilot study in 2011 (to ensure validity)
— Final version pre-tested with 18 FMCG forecasters
— Questionnaire implemented online

— Conducted January 2012-August 2012 /_

€ - C O supplychainforecasting.co.uk/survey/sct t [ R

- P search~

* Survey Sample Design [l
— Specified target group: demand planning & |
forecasting professionals (in manufacturing)
— LCF Mailing list, forecasting lists / blogs (ISF, SAS) Forecasting
— 100s of LinkedIn Groups e ey s e e
— 2000+ personalised LinkedIn invites

— Multiple reminders sent

* Response
— 540 responses
* 260 incomplete (reminders send, to only speculative interest, unwilling —
to give email address (although not mandatory), Atrophy (number of
repeated questions), unsuitable respondent (industry sector & L
position)

* 15 complete responses discarded (Consultants/academics, rushed
surveys (10-15 mins), highly inconsistent answers, middle-clicking {
same answer for every question in groups)

> with usable forecasting systems information

— 200 surveys from forecasters in Manufacturing - representative!




—— Study Results
————— Systems use of Respondents

Group responses by a forecasting software — plus average response!
Classification: @ APO O APO+ O ERP/APS O Excel @ SAP @ Specialist 9}6 AVERAGE

Number of responses in each category

MFR

K AVERAGE

SAP -

Specialist T
APO+
Excel 7
APO 7
ERP/APS 7

NON-MFR

SAP -

Classification

Specialist T
APO+ 7
Excel 7

APO 7

ERP/APS

T T T T
0 20 40 60

- APO and APO+ (incl. specialists FSS add-ons) dominate today’s market! )&




Study Results

Systems use of Respondents

Group responses by a forecasting software — plus average response!
Classification: @ APO O APO+ O ERP/APS © Excel @ SAP @ Snecialict S AVVFRAGE

Interpret general

Breakdown of responses forecasting practices

and 1ice nf Systems?
‘age *r Breakdown by Industry Sector (200 Manufacturers)

_ Food 8 Beerage . | .
8 ustialotner N
2 Other consumer goocs | > :
0p) Electronics & computing _EU
> Consumer healthcare & beauty _1 7 IAPS
frary
g Pharmaceuticals - | 12 o
i< Mixed - | 13
- Clothing & Apparel - | 5
. . 20 * Interpret whether
|I | Number of respondents . .
0 c 10 15 forecasting practices

are influenced by
Responses SAP APO DP system?

- mostly active in the

- Allows insight into different forecasting practices by systems - APO DP!? JK
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Study Results

Systems use of Respondents

Excel only
17%

SAP APO only
21%

SAP based solutions
dominate all of ERP
usage (100 v. 89 users
or 38% v. 34% in %)

FSS Specialist Only
11% |

SAP APO + Other FSS
12%

23 respondents

Majority (72%) of use APO DP plus
respondents use an saP (non APO)| an extra ESS
ERP/APS system 5%

. Specialist system
(incl. SAP APO etc.)

ERP/APS 14 respondents
34%

Classification: ® APO ® APO+ O ERP/APS @ Excel ® sal Still use SAP with
no APO modues

(e.g. R/3 MM ...)
- Heterogeneous market of ERP/APS vs. stand-alone FSS & combination }Q




. f Study Results
—_————————— Systems use of APO+ Respondents

Arkieva/Zemeter,

Dernand SAP APO+ FSS
Solutions, Oliver JDA
16%

Wight 2SOP tool,
Servigistics,
$099+, SPSS,

Steelwedge,

TOOLBELT,

'%ﬂfi
Forecast X
16%
23 users apply
SAP APO DP
plus an additional |
Specialist FSS J,]:ji/j,a

—>Finmatica
—>INFOR (2005)

SAS
16%

Classification: @ APO O APO+ O ERP/APS O Excel @ SAP @ Specialist 9|é AVERAGE

Forecast Pro

16%

— Additional tool indicate shortcomings of SAP APO DP

- No clear market leader / equal share of additional FSS tools used



add*one, ASW,

SAP APO COMPASS, Epicor

Excel only
17%

Kinaxis, M3

Fss (Lawson), MXB
Specialist - . B -
only PRMS, NeoGrid,
11% SAP APO + . -
Other Fss Reflex, Retkysofft,
12%

Ross/scp,
Seryigistics, Syspro,

TecCMI

Baan
ERP/APS

4 P
34% ) 0)
’ Steelwedge 17%
ZU/J
ruturmaster
Zr%)

Microsoft Dynamics

BUT: 4 non SAP

3%

users Of ERP/APS Infor

also use extra FSS o |
Oracle

specialist software 3%
(ForecastPro, eTXT,
Steelwedge etc.)

Arkieva/Zemeter

’: '%)

MfgPro/QAD

7%

iScala, GPAO/Oracle,

Study Results

Systems use of Respondents

ERP/APS SYSTEMS (NON-SAP)

JDA
23%

Demznd Solutions

14%

Demantra
10%

Logility

9%

Classification: @ APO @ APO+ O ERP/APS @ Excel @ SAP @ Specialist X AVERAGE

—> Large variety of ERP/APS systems led by JDA & Demand Solutions




Study Results

Systems use of FSS Specialist Respondents

AP APO SPECIALIST FSS SYSTEMS

Excel only

Forecast Pro
21%

FSS
Specialist
Only
11%

SAP APO +
Other FSS

ERP/APS
34%

Apollo Data

Technologies,

Applix Tm1, SAS
Avercast, Demand 10%
Solutions, Eviews,

GMT, Infor,

Predicast/Aperia,

Project i, Remira

LogoMate, Retail Forecast X
Express AMP2, 7%

CAL CDCC Chaba
QAF, 9P, Stata,

TORA, TXT...

—> Large variety of software packages, led by ForecastPro




Study Results (all industries)

| lce nf SAaftare chkages

Excel & FSS users
don’t use ERP/ APQ DP users use
APS systems MS Excel as well

to make forecasts!
‘w much do you use the following sot..

~

Spreadsheets - @ @W O @)
ERP/MRP Module- © @ o ¥ ® O O
Specialist/Stand alone- Qg @ X O O @
Custom Built Solution- @ e e
Collaborative Platform- @@ #0 @) APO DP users use
Demand Sensing- @& 30 APO DP most
- R+ ' frequently to
Demand Sensing Few companies make forecasts
& CPFR systems today still use a
are rarely used by custom made (in-
anyone! house) solution

Classification: @ APO @ APO+ O ERP/APS © Excel @ SAP @ Specialist 5 AVERAGE

- Companies use multiple software together - lack of functionality!

- Adoption of standard packages (ERP/APS/FSS) - individual dies out }K



Planners use SAP APO and Excel and FSS ...
... all in parallel!

(requires additional data exchange, process coordination, extra time & effort ...)




What systems do you use?







Study Results (all industries)

Organisational Setup

What is your company turnover

Annual Tu small b o @®X Most companies
oﬁfe:\; rl'i::;y :; om 1 oom  sooms ~ Predict1000 ¢ -
: items across
drive use of . systems
MS Excel 'I companies you responsibic ge et 11ES
mare likelv tn more likely to
Number of ltems - Numberof ¥ ® 0@ e 5AP APO DP
o forecasters is 1000
independent ¢~ _
use of system( APO+ usgrs with
o _ more #items . .
Number of Forecasters - &3 than APO users ‘
: 5 —>drives system? b 100

Classification: @ APO @ APO+ O ERP/APS © Excel @ SAP @ Specialist ¥ AVERAGE

- # of items & company turnover drives APO DP adoption

—> # of Forecasters seems independent of #SKUs and # of revenue? }K



Study Results (all industries)

Forecasting Setup

What level of supply chain aggreagtion do you use?

ltem level - @ 0k 0@ APO DP normally
Account Level - @ o forecast at item
DC Level - @ &o O or account level,
Store Level - o & ® never store / DC
None 1-25% 26-50° | 76-100%
APQO DP+ FSS
% of customers fore forecast also at
Daily forecasts  \yhat extent do you forecz DC Iev‘el ,
are still rare (!) (VMI functions?)
® & @
- @ (jh
Weekly e © Users forecast at
Daily - ed o ® multiple time
Nelver Rarl'ely Someltimes Of{e buckets at the

same time!
Classification: @ APO © APO+ O ERP/APS © Excel @ SAP @ Specialist é}é AVERAGE

—> Similar setup: companies forecast on multiple levels & time buckets

- How Is this (best) supported by SAP APO DP?



Study Results (all industries)

Drivers of Forecasting

Users of SAP R/3
(MM etc.) face
Which ' the least impacts ipact on demand - frequency & magnitude
Seasonality - (lUCky them l) @ OXD @
Promotions - @O CKP o
Launches - @ Cloe®
Trend - Q¥P® o
Price_Changes - @ Y
Stockouts - @a®» O
Listings - @ &koe
Competition - @ o
Outliers - @ C¥p ©
No Little Moderate Laroe Huone
Impact Impact Impact Iy

Most companies
& system users
face the same
relative impact

Classification: @ APO @ APO+ O ERP/APS © Excel @ SAP @ Specialist 5 AVERAGE

—> Market complexities impact all business equally, regardless of system




What organisation do you use?







Study Results (all industries)

Use of Forecasting Methods

APQ DP users

forecast with
Stats + Judgment
What approach do you use in fo.\(S&OP prOCESS?)

STATS + JUDGEMENT - PJe o
ONLY STATS - o WO O
ONLY JUDGEMENT - ® ga® o
0% 25% 50% 75% 100%
Specialist FSS sasts

Excel users apply
mainly judgment
(without Stats!)

users apply
mainly Stats
(without Judg.!)

Classification: @ APO @ APO+ O ERP/APS © Excel @ SAP @ Specialist 5 AVERAGE

- Typical SAP APO usage employs 25% only stats, 25% only judgment

- ... and 50% a combination of Statistics & Judgment



Study Results (all industries)

Use of Forecasting Methods

What statistical forecasting methods do you use?

Smoothing - @) QD ¥ @ @
Averages - @0 0 @
Na:"Vf i} e O e . o 72% use simplest
Econometric * - @ O methods only for
Intermittent - Qe Nnh: maraing| EXP.S level time series
ARIMA*- @gXo ® Only 10% of the . the < (28% MA+15% Naive)
Other- @ 00 methods used can
Lewandoski *- @%0O integrate causal ) used method
Neural Nets *- @@ @ drivers (Promos, DC family in APO DP
Decomposition- @K @ stock ...)
0% o 0% 30% 40% 50%
Only limited use
of advanced ntage of forecasts
methods across
any systems!

Classification: @ APO U APO+ U ERP/APS © Excel @ SAP @ Specialist X AVERAGE

- APO DP: 78% (45% ETS + 22% Av+ 11% Naive) use simple methods!

- APO drives than average software packages



What algorithms do you use?
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Study Results (all industries)

Satisfaction with Forecast Accuracy

using Specialist
Software slightly
increases user
satisfaction

Are you satisfied with forec _-accuracy?

Accuracy Satisfaction - ® o ¢®
Not at all Slightly Mode ly Highly Completely
SAP R/3 users SAP APO users
are the least are (moderately)
satisfied (but still satisfied - as are
only moderate) most other users

Classification: @ APO @ APO+ O ERP/APS © Excel @ SAP @ Specialist 5 AVERAGE

- All users are only moderately happy with their forecast accuracy

- APO DP not worse off than SAP R/3, ERP or Specialist software



Study Results (all industries)

Satisfaction with Forecast Accuracy

Which factors would best improve forecast accuracy in the future?

More Cust Data - @0 & 00
More Cust Collaboration - @ oPo @
Internal processes - @ 9b¢ )
Better Systems - oO® oo
Integrate Cust Data - oe® @ Excel & SAP users
Forecaster Training - o @ consider better
More resources - @’ | systems more
More resources i * important, not
& Training are Importance to Accura., SAP APQ users!

considered least
important

Classification: @ APO @ APO+ O ERP/APS © Excel @ SAP @ Specialist 5 AVERAGE

- Users seem satisfied that better systems will not improve accuracy!

- BUT: will more customer data not require new system (fucntions)? JK



Study Results (all industries)

Satisfaction with Forecast Software

How satisfied are you with your forecasting software?

Specialist/Stand alone - @ o 3% @ o
ERP/MRP Module1 © @ & @ o
APQO & APO+ users
Spreadsheets - o @&@X ® are generall
Custom Built Solution - @) @K O 9 . & . Y .
_ satisfied with their
Collaborative Platform - @ O * 0® @
forecast software
Demand Sensing - @ Xe @) |
Not at all Slightly Moderately Highly Completely

Classification: @ APO @ APO+ O ERP/APS © Excel @ SAP @ Specialist 5 AVERAGE

- Users seem generally satisfied with their systems

—> Tricky Interpretation, as ERP/APS/Excel can be customised!



Agenda

Forecasting with SAP®APO DP

1. Disclaimer

2. How do companies use APO DP?

-2 Evidence from a survey
- System(s), Orga, Setup, Methods ...!

3. “Best Practices” in APO DP?

-2 Forecasting Science as benchmark
-2 Data Exploration, Model Selection ...
- Promo Forecasting, New Products ...
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Emerging Technologies Hype Cycle 2012

expectations 30 Printing Forecasting &
Wireless Power
: : Complex-Event Processin =
Hy®fid Cloud CorP_FruﬂEg 804 S ekl oy p R ik g ités techno|ogy
Gamificati Q= Private Cloud Computing =
amification ~ ¥ Applcation Stores are well established!
ig Data ~\§ o ugmented Reality
Crowdsourcing —g Q In- mory Database Management Systems
Speech-to-Speech Translation Sarial Activity Streams
Silicon Anode Batteries—g """, @ - NFC Payment
Natural-Language Question Answering ~A P Audio Mining/Speech Analytics
Internet of Things —A NFCQ Cloud Computin
; g
Mobile Robots Machine-to-Macgine Communication Services
Autonomous Vehicles —7 &~—Mesh Networks: Sensor ®
. | 3D Sc.a‘nn ers Gesture Control O Predictive Analytics
Automatic Content Recognition - ‘ Speech Recognition
O Consumer Telematics
: — Re Idea Management
Volumetric and Holographic Displays& : o Biometric Authentication Methods
Bioprinting&  In-Memory Analytics © ; 57
. y ® O C t
Quantum Computing & Text Analytics 9 S mer=non
Human Augmentation Media Tablets
Home Health Monitoring Mobile OTA Payment
Hosted Virtual Desktops
Virtual Worlds
As of July 2012
Peak of
Technology Trough of 2 Plateau of
Trigger Ex:)r:eftlzit’atfiins Disillusionment Slopeof Enligivenment Productivity

time =
Plateau will be reached in: obsolete

Olessthan2years O 2toSyears @ 5to10years A morethan10years & before plateau

Gartner



Advances in Forecasting
25 years of Scientific Insights!

* Founding of the International Institute of Forecasters
- “unify the field and bridge the gap between theory & practice”

e Publication of 2 core interdisciplinary journals — Peer Reviewed!
— International Journal of Forecasting 1985, Journal of Forecasting 1982

— \Various publications in Operational Research, Management Science,
Finance, Econometrics, Economics, Marketing, Retailing journals

Kumalof
¥ ORECASINE]

* Publication of Practitioner oriented journals — Peer Reviewed!
— Foresight — The Journal of Practical Forecasting (JBF to a lesser extent)

* Annual conferences
— The International Symposium on Forecasting (ISF) = Peer Review

— Professional conferences (Forecasting Summit, commercial
IBF, iE, SAS, Terra etc.) are typically non-peer review

* 4 Nobel Prices for research in forecasting & related areas
— Clive Granger & Robert Engle
— Daniel Kahneman

> Forecasting has developed as a

> State of the art know-how from 25 years of R&D plus practice !l


http://www.wileyeurope.com/WileyCDA/WileyTitle/productCd-FOR.html
http://www.ibf.org/

The Forecasting Process
Statistical Modelling: Model Application

Maintain Analyse & Decision on Analyze
master data understand automated time series :
& link with assortment forecasting & clean data Identlfy
predecessors  (ABC / XYZ) suitable

models &
parameters

Evaluate
forecast
guality
Apply
statistical
/ manual

Adjust & forecasting
release

forecast




The Forecasting Process
Statistical Modelling: Model Application

Analyse & Decision on Analyze

understand automated time series :
assortment forecasting & clean data Ideptlfy
(ABC / XYZ) suitable

models &
parameters

Evaluate
forecast
guality
Apply
statistical
/ manual

Adjust & forecasting
release

forecast




The Forecasting Process
Statistical Modelling: Model Application

Maintain Decision on Analyze
master data automated time series :
& link with forecasting 2 clean data Identity
predecessors Suitable

models &
parameters

Evaluate
forecast
guality
Apply
statistical
/ manual

Adjust & forecasting
release

forecast




— Analysing Assortments
e ABC-XYZ ... Analysis

ABC classification

QDEI
g
2y}
4 41.4% of A 580
profit E %;g :
comes = oo
from 20% = 40
Of =40
20
\products 10
I:I M rr Ty
a 10 20 a0 BE0) A0 il B0 il Ci50) talll a0 100
%E e sificatiors
(" 59.8% of )
forecasting
£ error
5 comes
- from 20%
of
< products )
=,
=0 10 40 a0

R0 Eil a1l 100
YG0) 7eth)

% of total products

— Now also available in SAP APO DP in master data (VARCOEFF)




Analysing Assortments
ABC-XYZ ... Analysis

A-Narts
Important for the business

. .. 0
Interactive MoSel far decision|s Fewer NARTS (20%)
Cannot use Neural Nets as

Exgonential Smoothing & it can‘t be explained in e.g.
ISF

X-Narts _ -
 Simple to forecast ‘ TO - BY, BZ, CY, & CZ -Narts

NARTs ‘ * Less important

» Avoid Neural Nets * Many time series (50%)
—> similar high * Neural Nets can be usec

accuracy - use the
simplest method

- No provision of on how to use & apply it ...



The Forecasting Process
Data Analysis & Exploration

Maintain Analyse & Decision on Analyze
master data understand automated time series :
& link with assortment forecasting & clean data Identlfy
predecessors  (ABC / XYZ) suitable

models &
parameters

Evaluate
forecast
guality
Apply
statistical
/ manual

Adjust & forecasting
release

forecast




Baseline-‘ ‘ Data Analysis & Exploration
Very flexible Data Exploration in SAP APO DP

‘ customization of
_ key-figures to be Yy

Flanning Edit Goto Settings  Systern Help

@ 1 A0 eae diSplGVEd on
Planning Book: [Live] FORECAST screen
7)== 2] a|e

FE R 5 8 (S B R BB =
Selected Ohjects
= R R - - N T, - e i =
MNART [MART grtern! Field Name) (E|doesion [Bpeeseric [ [BIR[T[@z, 20| 0= [T [@E @ [elslalE[E]&&]
10011-00000-01 DO0000000000000000000E B FORECAST TABLE M02.2008 |MO03.. 3 |M04.2008 |MO052008 |MOG6.2008 |M07.2008 |MO0B.2008 |MO09.2008 |M10.2008 |M1[+]
10011-00000-02 | 0000000000000000000001 open orders A
10011-00000-03|000000000000000000000[] || gonds issue oy
10011-00000-04 000000000000000000000i[~] &, corrected history (systam) ag 106 g5
E”IH - ”I”I‘ Qcorrected forecast (system) 103 98 105 93 104 102
& Selection profile | promotions forecast
10 TRAMNITZKEM dependent demand forecast
&% ¥_IT_DP_TRAINING_11_CRONE_DE!
adjustment of forecast (percentage)
adjustment of forecast
FOC forecast
E| v[ nlo |m external forecast
""" calculated forecast 98 105 93 104 102
El
il I$I@I§I&I|nl overwtite of forecast E
Planning BookiData Wiew |Descripti0n | &, total plan 93 105 98 104 107 E‘
= S Y_¥¥_DP_FORECA
g 01_HISTORY  HISTORY CORREC ooV Ve e | | ILl]
B 024_SEASONAL SEASOMNAL
I 02_SEASOMNAL SEASONAL ¥ 3¢ DP_FORECAST 10011-00000-01
B 03_FORECAST FORECAST CORR[+] S
[ LRI D] i | | Planning Start ‘
..... . - A - | -
&
hacros | &0 ol =
= il For data view: 03_FORECAST 0
[ 3 Directly Execut. Macros
b BP Default 205 | 305 [ 405 [ 106 [ 206 [ 306 [ 406 [ 107 [ 207 | 307 [407 [ 108 | 208 [ 308 [ 408 [ 109 [ 209 [308 [ 409 [ 110
b 2 Level Chanae 2005 2005 2007 2008 2009 2010

— Data analysis and exploration in SAP®APO DP is ...




Data Analysis & Exploration

Baseline -‘
U Graphics in Interactive Forecasting
JEADSAT =7,
5 ) ) f
Standard colours ;_) P p—— What is this? /'
are poor & often —_ |\:cs |I E—— ' =2 No distinction — e ——
not changeable = between “Null” =
due to setup - and “0” 2 distorts -

— Visualisation is needed for Model Selection & Outlier Detection




Baseline |

(®

Seasonal Plots ACF Plots Spectral Plots

Seasonal Diagram Amplitude

Data Analysis & Exploration
Grahs Missing

- seasonal ‘

10 15 20 25 20 25 0 0.1 0.2 0.3 0.4 0.5
frequency (Hz)

Statistical tests, e.g. F-Test

Seasonal Diagram Compare distributions
51F L = : using F-test (parametric) or
/- 5 i E # Freidman’s (nonparametric)

9 any others exist: L
4.8 Trend (Kendall’s Test, Spearman's Rho, Cox-Stuart), 1 9 T
478 Linear Coefficient , Noether's Cyclical) = = : —
* Seasonality (Kruskal Wallis Test, Chi-Squared-Mod- i “L‘""//) -
4.6 Test, F-Test, ACF-Heuristic) = -
45 ] . . * Noise (Cox-Stuart Dispersion, Runs (Mean), Runs i I
2 4 6 (Median), Runs (Up-Down) 9 10 11 12

* Model form (Level Shifts, Outliers, nonlinearity ...)

* Series Characteristics (Zero Values = Intermittent

Demand, Length > New Products) y ;'”[
alise, log transforms etc4/|




Data Analysis & Exploration
Data Exploration in SAP APO DP

=R s R R
Planning Book: [Live] DEMAND PLANNING ITALY / SEASONAL DIAGRAM

& & B &
FEEERER NS B = e e E I E e IR R R HEE

N&RT NART (Intern| Field Narme) I M 02,2006 M 03.2006 [ m04.2006 M E2006 || M 06.2006 [ m 06 M 08.2006 || v 032008 |[-m10.2008
10005-00000-01 (=] | [®yTotapl ]

L [/ [ @ ristory 2172 5424 4176 3828 4164 a0
[®History 5749 10.806 5562 2208 5051 5059 - @Cse | [BlUser_|Ghses Curent

@HIS(DW o 4432 4.638 3391 4.280 3.835 3377

: Time Series Seasonal View
= 12500 12000

Create simple
seasonal diagram as
planning book

4][v]

1 T
L (L]
&'selection prafile

4 ¥_IT_DP_TRAINING_10

4y ¥_IT_DP_TRAINING_09

<0 ¥_IT_DP_TRAINING_08

< ¥_IT_DP_TRAINING_07

<l ¥_IT_DP_TRAINING_08

0 ¥_IT_DP_TRAINING_05

0 ¥_IT_DP_TRAINING_04

% _IT_DP_TRAINING_03

a0 _IT_DP_TRAINING_02

0 ¥_IT_DP_TRAINING_01

@ ¥_IT_DP_TRAINING_11

2000

w
\ '| -2500 0

c 8 & 5 w c = -3 -3 5 H g

i 4 i = & = 3 3 Ed 2 a 2 2

[l I .
—Corrected history (system) — Corrected history (system) - year 3
Y_XX_F&, AINING2 —Corrected history (system) - year 1 — Corrected history (system) - year 4
—Total Plan (M3) — Goods Issue (Gl) I FC Error (G-M3) —Corrected history (system) - year 2 Corrected history (system) - year 5

[410] 1<l
=)
C
[
C
[
C
1
a
a
=
C
1
1
a
[
a
|
0
C
[
=
0
i
]
1
C
[
a
a
C
C
[
i

Fonzen
Fo0z oL
FonzTL
GO0zT0
SO0ZF0
GO0Z°90
so0zen
sonzolL
GO0z TL
g00z'z0
900z F0
900Z°30
go0z’e0
go0z0L
qo0zTL
4002720
200T°F0
2002790

Planning BookiData View | Description
b [JY_xX_DP_SPECIAL
¥ EUY_X_FOET_TRAIN
] BEASONAL DIA(SEASONAL DIAGR)

15000

1< >]]

LP\ammng Start ‘
Relative Frequency of Residuals (Gl-M3)/GI U

I 10000
A _FF_FLIR 50 35
[ [(J¥_%<_FP_FLIR_DA

[ O Y_%x_PP_PLIR_MA 0 _ = 9 05
I [J¥_x%<_PP_FLIR_SF 40 -
[ [JY_%x_SNP_PRODL ‘

| iy
W O Dec | Jen | Feb | Mar | Apr | Mav | Jun | Jul | Aua || N oo ‘Hu‘ H H H ‘U—H‘ H H ‘ﬂu‘ ‘ ‘ Uuﬁﬂﬂ‘ ‘
e Program interactive 5 U i

[ENDI N
o
=

G Uso eme e graphics container” -
with multiple
diagrams for APO

123456 78 91011121314151617181820 21 22 2324
Awtocaorrelstion

[ Autacorrelation of corr. hist. (systern)
—- Z*sigma
—I*sigma

-10to-30%
=) =)
=1 n
=)

lowrer -&U%
-401o-50%
-30to-40%
-20t0-30%
0 to-10%

10 to 0%

20 to10%
30 to 20%
40 to 30%
50 to 40%
higher 0%

— Together with data transformations (detrend / deseasonalise, log transforms etc.)




Data Analysis

Show prediction Understanding Regular Patterns

Interva IS UK Gross Domestic Product: chained volume measures
650 o v 2000000 ¢ : : : . : : :
»
600 - J .
. s 1500000 - ﬁ'
550¢ g - K
2 . a
£ 500 i 3 1000000 - 1
O
450 - Soespens)
500000 -~ 8
400 - | .
350 , Show multiple
= 0 C r r r r r r r
20 step a head 1948 1958 1968 1978 1988 1998 2008 2018
Year
UK H( fO reca StS UK Heurly Electrieity Demand
110000 . — 110000 : : : :
100000 100000 — A ! E A
90000 90000 |- i & & "
E 80000 E 80000 - R'ﬁ o et o
E = 5
&8 70000 70000 - S . %
>~ a e LAl ¢!
60000 60000 [* o] &
b »—" 5y
50000 50000 [ B
40000 : = : : : 4000 e ; ; : -
10/26/08 1102770331 02288 BO1DI2ATEAD)/ BO/BS/ O IR0 6/08 10/26/08 1052710861 Q28408 £ 01 2P0/ BOVSE 08/ I3 10626/ 08
Day Day

— Together with data transformations (detrend / deseasonalise, log transforms etc.)
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Qi

Data Analysis & Exploration

Graphics in other software packages

Forecast Pro

W8 Forecast Pro Unlimited Edition - ProjectO1

File Settings Qperations Project View Window Help

0008 Oﬁlaut ) & &69\-8 Q0 &&

COR-12-11

% thwough 2007 6

> Holdout 0

=+ ABC Bakery -
-+ Muffins
+ Stuff-Mart
=)+ Grain
’
@ BRA-12-11
¢ 0AT-12-11
4@ Fruit
=+ Sids-Club
+- & Grain
3 ® Frut
- + Grocery-Land
3+ Grain
#- % Fruit
-} + Food-King
i1 * Grain
4 Fruit
5+ Cakes
5+ Stuff-Mant
4% Pound
4 ¢ Layer

1t

[ABC Bakery > Muffins > Grocery-Land |
| ABC Bakery > Muffing > Grocery-Land > Grain

| ABC Bakery > Muffins > Grocery-Land > Grain > COR-

Ready

- Not every “fancy” visualisation is helpful!

Lt Project0l - Graph

Units

s

SIS L

ABC Bakery, Inc.

0 LR,

COR-12-11 - 12 count Corn Muffins

2004 2008
Months
B Histcy B Foecass B Forecast Interval
Lk Projectdl - Forecast Report =2
Forecast Data -
Date 2.5 Lower Forecast Quarterly Annual 97.5 Upper

2007-Jul 9623.83 4363198 7764012

2007-Aug 12292.26 $6390.91 100389.55

2007-Sep 2407114 109716.52 20973841 19536190

2007-Oct 28730.71 13143167 23413263

2007-Nov 2654437 122117.05 217689.72

2007-Dec $3345.92 24497122 49851994 1168339.34 436596 51

2008-Jan 33083.09 152810.12 27453715 =

2008-Feb 15250.89 74893.56 134538.22

2008-Mar 1959469 9428432 322588.00 168973.95

2008-Apr 16649.88 81757.86 14688585 -
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The Forecasting Process
Model Selection & Parameterisation

Maintain Analyse & Decision on Analyze
master data understand automated time series _
& link with assortment forecasting & clean data Identlfy
predecessors (ABC/XYZ) suitable

models &
parameters

Evaluate
forecast
guality
Apply
statistical
/ manual

Adjust & forecasting
release

forecast




Model Selection
Why Model Selection?

Baseline -‘

=4 Menu Edit Favorites Extras System  Help w

@ B Cee DHE Do BHE @B

SAP Easy Access AdvanoedPIanningandoa [ Pknning Edit Goto Settings System  Help w.

BE > EB 2 v a [+ ~qBCee CHE DDo0 BE @
4 g :’;’:ﬁ:zu q Forecast in Interactive Planning; Change Mode
» (3 Supply Chain Monitoring & & %% ODiagnosis Group  [IfTable <> Graphic o [ & & Groutlers & Value
» (3 Supply Chain Collaboration
~ &4 Demand Planning p
~ &3 planning L | 10001-00000-01
« {§) /SAPAPO/SDP94 - Interactive Demand Planning;
B /SAPAPQ/CLPISDP - Coliaborative Demand Planning 45000
» (3 Promotion
* (J pemand Phnning in the Background 40000
» (3 Release B
» (3 Environment A 35000 H
» (3 Supply Network Planning
» (3 Muttiievel Supply & Demand Matching 30000 |
» (3 Global ATP
* (3 Production Planning 25000 |
» (J Transportation Planning/Vehicle Scheduling
» (3 Service Parts Planning (SPP) A - A AL /N 5
» (J Maintenance and Service Planning AHLEEL ”E‘
» (J Master Data
» (I APO Administration i SOt ny
10000 —1
5000 T
ol
B[ 308 [ 408 [ 1.00 [ 200 [ 3.00 [ 400 [ 110 [ 230 [ 340 [ 410 | 131 | 211 [ 341 [ 411 [ 112 [ 242 [ 342 | 412 [ 113 |
[2008 \ 2009 | 2010 \ 2011 | 2012 [ 2013 |
Profile # Model M= Horizons | o Parameters - [l Forecast Errors | [& Settings | TPMessages | ¥ Time Series

Type of Forecast Model

Ei'-Conant Models : () Trend Models ()5easonal Models

() Croston Method (")Linear Regression (JManual Forecastng
(") Seasonal Trend Model History

() Auto. Model Sel. 1 (") Season + Linear Regr. (" External Forecst

) Auto. Model Sel. 2 (")Median Method (JNo Forecast

> TAP (1) 001 ¥ | HAMAD170 INS




Model Selection
’ Model Selection in APO DP

Baseline -‘
(®

—Various selections required in SAP APO DP:

* Methods: Exponential Smoothing: Single, Trend, Seasonal, Trend-Seasonal,
Linear regression, Seasonal Linear Reg., ...
=> Choice of “98” forecasting methods in SAP APO DP!

| Type of Forecast Model
O Constant Models O Trend Models O Seasonal Models
O Croston Method @ Linear Regression O Manual Forecasing
O Seasonal Trend Model O History
O Auto. Model Sel 1 O Season + Linear Regr +arnal Forecst
O Auto. Nodel Sel. 2 O Median Method .
| Supports mainly
a manual Model
2 options for Selection by Forecaster
a fully automatic [0,...,1], Beta [0O,...,1], Gamma [y, ..., 1]
Model Selection oice of 100x100x100 parameter combinations!

> 14 ETS models x 100 x 100 x 100 parameters

> offer 14.000.000 choices per time series for each planner! A



Model Selection
’ Model Selection in APO DP

Baseline -‘
(®

= 2 Options for Automatic Model Selection in SAP APO DP (2 magic buttons?)

= Option 1 NOR Option 2 always work (- after testing)

“““““
120 A 7\7\7\/ Judgmental FC 0% | for X
‘V:/Aw“//—\ FW}—/}%@V n“’/\'\/ FC Pro 1% | for X
" I[ Intelligent Forecaster -1% | forX
B ' M AMSP2 — SAP APO -3% | forX
® Judgmental FC 3% | forY
i B FC Pro 1% | fory
U AUtomatic MOdeI | Intelligent Forecaster -9% | forY
o T i s 5w (s ] Selection in SAP APO DP AMSP2 — SAP APO -81% | forY
___________ doesNOT workrobustly! | |'usgmentalrc 33% | forz
3 You ave cosen automstic mocel sslecion 1 ] Intelligent Forecaster 21% | forZ
e
e ) g AMSP2 — SAP APO -65% | forz

|
Trend dampening profile

> Works sometimes, but not always ... cannot trust the system!

> Cannot run automatically in the background!



Model Selection
’ Model Selection in APO DP

Baselira-‘
Solutions exist

— Train demand planners in model selection s

— Use bolt-on systems for model selection [

ForecastPRO S @

statDate  [01.04.08[@) [1] «]52 [ »]m]
. ) Horizons _ & ForecastEmors , [ Sefings , 'Y* Messages ;] Time Series

Model Type Mosel-specific Settings

Forecast Profile

Forecast Profiles O Seasonal Models 1 [Model category R |
Master Forcast Prfl. HK_99B - . .
nivariate Profile 0998 > O Manual Forecasing 2 |saveassignmentiniF__| = |X |
MLR Profile =) O History 3| | = |
Composite Forecast Profl. ﬂ) 4 | | . | |
(@ External Forecst 5 | | 2] |
ONo Foraczst

> Can train demand planners ( )

> Can Iintegrate systems to do model selection for you


http://www.sap.com/index.epx




The Forecasting Process
Model Application

Maintain Analyse & Decision on Analyze
master data understand automated time series :
& link with assortment forecasting & clean data Identify

predecessors (ABC/XYZ) suitable
models &

parameters

SAP®APO DP
includes some
models which

don’t work Apply

_— N W tatistical
SAP®APO DP 1

\ important
models




Model Application
’ Models in APO not functional

Forecasting Methods
] l

(¥

. 1
Double ETS .
9nd order £TS) Naive Methods
LinearﬁTS mme Moving Average
- - I

Trend-Seasonal Il Seasoglp-TS
ETS (multip. mult#icative
Chrmmm |
Regression

R i




Model Application
’ Models in APO not functional

Baseline -‘
@

Exponential Smoothing require an “Initialisation” to forecast
- poor “Naive” Initialisation will impair forecast

: Outﬁof-sarhpl

140 - 140 -

130~

[ ol

1101

130 -

120 -

GDP
GDP

110¢
100

100
90 -
—*— Data
80 - —e— APO i 90 -
External
70 r r 80 r r r r r r [l

2 40 45 5 10 15 20 25 30 35 40 45
Month Month

—— Data

—— APO
External

3 years in-sample not enough to forget bad initialisation, requires higher smoothing
parameters - Filter noise adequately?

- Initialisation problem for ETS trend models is significant = better avoid them!

- Similarly: avoid 2" order Exponential Smoothing JK



Model Application
’ Models in APO missing

Baseline -‘
@

Exponential Smoothing Models in APO DP
-Seasonal Models

In APO DP there is only multiplicative seasonal exponential smoothing. When there
Is no trend or level shifts there is little difference between additive and multiplicative
models; however, this is not the case for trended time series.

Additive Seasonality

Multiplicative Seasonality

Qut-of—s am| le Qut—of—sam_ le

f

APO cannot run
additive seasonal
model

1000

]
»
ot | T w

600 [-

T

600

400 400 |-

200

200

Seasonality
expands as level
increases




Model Application
Models in APO missing

Baseline -‘
v

Exponentral Smoothing Models in APO DP
-Seasonal Models
Because APO has only multiplicative seasonal EXSM, any time series that has

values close to zero becomes impossible to forecast. e A \
o, L MuILtipIicativeL Seasonatlity Out-ofsample L[ =Qq- ? + (1_ a) L[—l
300
250 Stzj/ﬁ_l_(l_}/)'St—s
200 \ Lr /
Level Component
150 1500 : :
100
1000 -
50° : ; ; f f
0 10 20 30 40 50 60 cook .
2000 MultlpllcatlveL Seasonality Qut— of-sample |
0

10 Seaggnal Com pg’Rent 40

Effect of
zero

Very small values break down multiplicative seasonal models - use
additive



Model Application

Models in APO missing
¥

Forecasting Methods

Judgemental

Time Series

available
in SAP
APO DP

== Naive Methods — —

Averages — —

Exponential
Smoothing (IMA)

Dynamic
Regression (AR)

available i) ARIMA available in
ForecastPrio and SARIMA Autobox

Comp. Intelligence &} Choose method according to

Neural Networks forecasting problem & data

- Simple methods often
perform equally well

- Problem dependent




Causal Modelling

That can get more complicated...

250 L L [ T r r [ C C T
—*— Sales
o0l Forecast 32% <|: .
0
, 150 ‘ ! s i
5 ‘ 1268%
100 - \ ‘\ \ e -
o Ve i |8 fee

. ; wyl ‘ \ ‘ . ’ 200,

50L .l""vv‘.' '« %% 02 "n"\f V‘A ﬁ__'.p v Ry V /
0 1r0 2r0 3r0 4r0 5r0 6r0 7r0 8r0 9r0 1(;0

Period
y =25.36+0.40y, , +0.42y, , —0.24y, ,+98.23(Promol) +46.98(Promo2)

1 r r [ r r r [ r r r

Promotion1  05- il
0 r r [ r r r [ r r L
10 20 30 40 50 60 70 80 90 100

1 r r [ r r r [ r r r

Promotion 2  os- -

0 r r [ r r r [ r r L 5;{’\\\\:

10 20 30 40 50 60 70 80 90 100



The ScanPRO model
EanCahcIl

r=1 pkrt

ijt —

é;Kﬁ

Cross-effects between products 2 Interactions & cannibalism

Cross-effects between stores = Spatial cannibalisation & competition

6000 [ T T [ T [ T [ T [

Sales

+ Effect

- Effect

-1000 —

-2000

5000

4000

3000

2000

1000

0

5 10 15 20 25 30 35 40 45 50 55 60
Perlod

2000

1000 [—~

”Fl||1' FFl'l[Tn 'l'T T

5 10 25 30 45 50 55 60
Period

7 + Effect

- Effect



APO DP Best Practices and Limitations

Croston — Intermittent Demand

Croston method is designed to deal with these type of products.

Demand Only 5 months of data!

20

15

20
15
o »m N\~
Intermittent Time Series ’ 0 - 0 e
1 2 3 4 5

1 2 3 4 5 6

20

15 I | Forecast them with the same single
10 | I 1 exponential smoothing model -
A I A N |
8888888888388 Time Interval
E3§35252832382 : i
6
6
12 months of data RN » . /\\
2 \ 2
N~
0 T T ) 0
1 2 3 4 5 1 2 3 4 5 6

Count every how many
months there is demand

Advanced Intrmittent methods are missing, e.g. neural nets,

Bootstrapping, Zero-inflated demand







The Forecasting Process
Statistical Modelling: Model Application

Maintain Analyse & Decision on Analyze
master data understand automated time series :
& link with assortment forecasting & clean data Ideptlfy
predecessors  (ABC / XYZ) suitable

models &
parameters

Evaluate
forecast
guality
Apply
statistical
/ manual

Adjust & forecasting
release

forecast
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Allows various
overrides for

=

Flanning Edit Goto Settings  Systern Help

JEH &@e

&

b

promo planning,
history correction,

Planning Book: [Live] FORECAST

Data Analysis & Exploration

Data Exploration in SAP APO DP

i sne

eee
& |7\=|2a]e
FE A B E [E EE EXEE
Selected Ohjects - —
NART [NART gnterni Field Name) [E[Fpeson [Biepnic [ [A[R[TIEE, P[]0 [T [Sp[en][E [ alsl&lklE[&]&F]S]

10011-00000-01 DDDDDDDDDDDDDDDDDDDDD[H
10011-00000-020000000000000000000001

10011-00000-03|000000000000000000000([+]
10011-00000-04|000000000000000000000( [~]

LID] [ L[]

£ Zelection profile
Z 1 TRAMMITZKEM
& ¥_IT_DP_TRAINING_11_CROME_DE!

.
e v ezl A R

Flanning BookiData Wiew: |Descripti0n |

= S Y_¥¥_DP_FORECA
ﬂ 01_HISTORY  HISTORY CORREC
ﬂ 024 SEASCOMAL SEASOMAL
ﬂ 02_SEASOMAL SEASOMAL
ﬂ 03_FORECAST FORECAST CORRE

[ e 1 3] N K
B

Macros |

AR

= il For data view: 03_FORECAST
[ 3 Directly Execut. Macros
[ BF Default
I A2 Level Chanoe

| promaotions farecast

% FORECAST TABLE

M02.2008 |MO3.. 3 |M042008 |MO052008 |MO0G6.2008 |M07.2008 |M0B.2008 |M09.2008 |M10.2008 |M 1

open orders

goods issue gty

Qcorrected history (svstem) 93 106

Qcorrected forecast (system)

dependent demand foracast

adjustment of forecast (percentage)

adjustment of forecast
FOC forecast

external forecast

calculated forecast

ovenwtite of forecast
&, total plan

95
103

Can add notes

I<10]

98 105 98 104 102

104 102

L

104 102

L]k

<0

190 ¢

¥ _»x_DP_FORECAST 10011-00000-01

100

N N

[F'Ianning Start ‘

50

T I3

205 | 305 [ 405 [ 106 [ 206 [ 306 | 4.06

107 [ 207 | 307 [ 407

105 | 208 [ 308 [ 408 [ 109 [209 [309 [ 409 [1.10

20058 2008

2007

2008 2009 2010




————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

' HUMAN CAUSES | THE PROBLEM | THE REMEDIES

e

I . .| Side effects:
v Training o | ower user
.+ » Decom

Sub-optimal
sales forecast
accuracy from
Human
Judgment

i ¥ acceptance
. » Don’t adju P

J UseAnaI@
.+ » Develop s S

i » FSS features to
.\ sSupport judgmer
i » FSS features to
How to avoid sys-  ii constrain judge ent
tematic errors in '

final forecast?

> Support Judgement with Analogous Information
>Improve Forecasting Support Systems (FSS)




Promotion Forecast

Product A - May 2005 Adaptat|on

-Promotion of the month —————— - May'05 sales forecasts
judgmennt
Therewilbea  2-week

7360
promotion of 3For 2 Promotional Effect Forecast = units  OR | % § QQS rt

at Somerfield
. t ~ Calculator -

y+ Q 1 ]+_ 1 = lﬁ Clear |
11
-Ti

System Baseline Sales Forecast =

Similat
judgm
supp

pegfentage increases above basell
e to the promotions) were:

he 3 past promotions that are the most similar to the current promotion

ra‘tion Promotion Type Store Chain Baseline Sales Promotional Effect % Increase over-Bwsalig E
S Oct-03 2-week |3For2 Waitrose 16481 36467 221%

Qd  Dec-02 2-week 3For2 Waitrose | 176135 39445 224%
a sweek  40% Off Waitrose 17710 38852 ‘AU(

2-week
vs. |1-week

=[1.11 :

Promotion Type

-All promotions on the product between May'02 and Apr'05 - IFar 2
Ear QR vs. [Buy1 Get1 Free =[093 : 1
Month Duration Promotion e Chain Baseline Sales Promotio| Increase over Baseline vs. l 40% Oif =l1 o7 1
M e m 0 r Apr-05 1-week Tesco | 18003 )
y Mar-05 1-wesh” 10% Off Somerfield | 16496 vs. |30% Off =[1.18 :1
Jan-035 eek  30% Off |Sainshury's 17182 & ~ L 1
su p p O]‘l 2-week  40% Off Waitrose | 17710 - J10% Off .47 :
-04 1-week 40% Off ‘Somerfield | 17450
\A ep-04 1-week 10% Off Watitrose | 17662 Store Chain
Aug-04 | 2-week  10% Off Somerfield 16570 Somerfield
Jul-04  2-week  40% Off Waitrose 16897 vs. lTesco =]El.8 YRR

un-04 1-week 3For2 | Sainshury's 17212
1-week  10% Off Waitrose 16303
1-week  30% Off ‘Tesco | 17089
-week  30% Off ‘Somerfield | 17557
Jan-04  2- 110% Off |Somerfield 15471
Dec-03 | Egr 2 Waitrose | 15433
Nov-03 Tesco 15551

¥S. |Sainsbury's =|ng2 :1
vs. [Waitrose =[1: A

> Test what type of support works best using ANOVA
> Interactively select & store similar promotional cases






The Forecasting Process
Statistical Modelling: Model Application

Maintain Analyse & Decision on Analyze
master data understand automated time series :
& link with assortment forecasting & clean data Ideptlfy
predecessors  (ABC / XYZ) suitable

models &
parameters

Evaluate
forecast
quality
Apply
statistical
/ manual

Adjust & forecasting
release

forecast




Model Evaluation
Misleading Error Measures

L

650 T I T T
Out-of-sampIeJ
data /\

In-sample data
600

550

500

Units

450

400~ Forecast origin

350 r [ r r r P— r I

10 20 30 40 50 ™ &ED
Month

—> Assess accuracy correctly: out of sample, rolling, good measures!

1 forecast origin

—only 1 measurement
—low confidence in the
measurement accuracy
—BUT: more data (24) is
available




Model Evaluation
Model Wrappers

Fit all possible models and measure the errors:

Robust versions
of MAPE exist

1 |A-F
1y |A-F

n & (AR 2
RE, = Ak
A — Fuaive s ... use Information Criteria
VN 7 € z:nli\;iinrgrors for model selection?
GMRAE = (H—\A Fod AIC )
L A_F ‘ BIC In(n)
MASE == t
No |\/IAEin—samplel—step—aheadNaive

—> Assess accuracy correctly: out of sample, rolling, good measures!




Model Evaluation
Model Wrappers

ocation Product Country © 06107 00373-01000-07 [ ML

! Time Series Seasonal View
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—> Assess accuracy correctly: out of sample, rolling, good measures!




— The Forecasting Process
= Triage of Baseline | Promo | New

Baseline Planning

Promotions F

S
New Procluct (f{(

'4




Take aways

 Companies are uisng SAP APO withmultiple other
systems and still use simple methods & little data
-2 does not reflect Marketing hype & S.o0.t.A.!

* Data exploration can be enhanced
-2 poor graphics & visualisation — customisable?

* Model Selection can be enhanced
-2 enough model selection & models for you?

e Judgmental Adjustments are not supported well
-> smart notes to support & costrain judgment!

Review your SAP APQO DP setup
-2 possibly new releases / customisation flawed?

... making SAP APO DP work for you!







Questions?




Copyright
These slides are from a workshop on forecasting.

You may use these slides for internal purpose, so lo
clearly identified as being created and copyrighteg
Crone, Lancaster Centre for Ferecasting.




