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SAP vs. Autobox

� Using Causal Variables



Our Company



Our CompanyOur Company
� Incorporated in 1975

� First-to-market Forecasting package

� “AutoBJ” available in 1976 on Mainframe Time-sharin g Services – IDC, CSC and Compuserve 

� Autobox 1.0 launched DOS version on the PC in 1982

� Windows version in 1991

Batch Version 1996
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� Batch Version 1996

� UNIX/AIX version in 1999  

� Callable DLL version in 1999 for “plug and play” in to ERP systems 

� Java bean success in 2004

� Over 3,000 customers 

� 80% Private and Public Businesses

� 20% Universities



� Picked as the “Best Dedicated Forecasting” Software  in the “Principles of 
Forecasting” text book  (Go to page 671 for overall  results)

AwardsAwards
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� Placed 12 th in the “NN5” 2008 Forecasting Competition on “Daily  data” (Click 
here to see www.neural-forecasting-competition.com results), but 1 st among 
Automated software.

AwardsAwards

6
6

© Automatic Forecasting Systems 2009



� Placed 2 nd in the “NN3” 2007 Forecasting Competition on “Month ly data” 
(Click here to see www.neural-forecasting-competiti on.com), and 1 st on more 
difficult data sets.

AwardsAwards
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� Autobox has been used in articles published in a va riety of Journals as it has 
unique strengths not found in other software.  Read  the articles in our ‘News” 
section on the website

� Journal of Forecasting

� Journal of Business Forecasting

JournalsJournals

� Fraud Magazine

� Canadian Journal of Forest Research 
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� North American Actuarial Journal 

� Forest Research and Management Institute 

� Environmental and Resource Economics

� Technological Forecasting and Social Change 

� Applied Economics

� Journal of applied Pharmacology

� Journal of Endocrinology and 
Metabolism 

� Journal of Urban Studies 



Some Recent CustomersSome Recent Customers
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System IntegratorsSystem Integrators

•AFS has focused on providing Autobox as an engine to business partners 
who provide value added integrated solutions.

Partial List of OEM Partners:

•AdapChain – www.adapchain.com

•Market6 Corporation  - www.market6.com
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•Market6 Corporation  - www.market6.com

•Fiserv Corporation – www.carreker.com

© Automatic Forecasting Systems 2008



Our Products



AutoboxAutobox ProductsProducts

•Autobox Interactive – Run one series at a time using standard 
Windows GUI Interface

•Autobox Interactive Batch – Run multiple series at a time using 
standard Windows GUI Interface.   The problem sets are stored in 
Windows directories 
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•Autobox DOS Batch – Run multiple series at a time usi ng a DOS 
Executable. The problem sets are stored in Windows (VERY FAST)

•Autobox DLL/SDK – Integrates the Autobox DLL (“engine” ) into your 
application.  One problem set is delivered through memory and 
results delivered back through memory (FASTEST) 

•Mixed Frequency Suite – For example, forces National  level 
forecasts to the state level or for hourly/semi-hou rly data and 
allowing a daily model/forecast to capture the larg er cyclical annual 
movements to guide the daily forecasts as a causal variable. © Automatic Forecasting Systems 2008



Which Which AutoboxAutobox should I use as an Enterprise Solution? should I use as an Enterprise Solution? 
What do I do if I have 1,000,000 SKUs that need dai ly forecasting?What do I do if I have 1,000,000 SKUs that need dai ly forecasting?

• Buy a few machines and a few licenses of Autobox to  run simultaneously

•Autobox DOS Batch can run in 3 different options to  make this massive processing 
run faster.  

1)Reuse the previously model (this means that new d ata point(s) will be ignored when 
modeling, but it will be used to forecast) -FASTEST  
2)Use the old model like in the 1st method, but use  the new data point(s) to tune the 
coefficients of the model and then forecast - SLOWER 
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coefficients of the model and then forecast - SLOWER 
3)Use the old model like in the 1st method, but use  the new data point(s) to tune the 
coefficients of the model and parameters and then f orecast - SLOWEST 

Of course, if you don't reuse the model and rebuild  one from scratch this will be the 
slowest. 

•The fastest approach of them all is to run the Auto box DLL and using option ‘1’ from 
above which we call “FFLITE”.   

•If you have daily data for example, then a full ref resh of the model built from scratch 
can be done monthly to keep the model “up-to-date”.



Autobox Functionality



Autobox Functionality Autobox Functionality 

Uses statistics from the data to identify an approp riate model and if available 
incorporate user-known causal variables.

Automatically identifies and models the effects of unknown interv entions 
and the impact of history (i.e. unknown causal vari ables). The software 
forms models that reflect the “usual behavior” and not the “unusual 
behavior”.  All of this is done in both a univariate and multivariate batch or 
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behavior”.  All of this is done in both a univariate and multivariate batch or 
interactive world.

Allows the user to override conditions in the heuri stic and allow a “expert 
user” to use their expertise.

Autobox customizes the model to the data.



Autobox Autobox –– It’s information RichIt’s information Rich
� Reports on 

� Analytical Steps,  Interventions, Equations and Ove rall Summary

� Out-of Sample Forecast Accuracy

� Early Warning System showing series with unusual va lues in the latest 
data period and Pulse Report showing outliers at si milar periods  
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� Forecasts, Forecasts of causals if no forecast exis ts, Cleansed historical 
data



Specific ApplicationsSpecific Applications
What Can Autobox Be Used For? What Can Autobox Be Used For? 

� Data Cleansing - Correct historical data to what it should have been due to 
misreporting

� Modeling – Evaluate historical data to determine if a variable is important and 
what is the exact time delay or lead?

� Forecasting – Forecast incorporating future expected  events
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� What-if Analysis – Forecast using different scenario s to assess expected 
impact by changing future causal values

� Early Warning System – Identify “most unusual” SKU’s  based on latest 
observation

� Cannibalization Analysis – Evaluate if a retail outl et or product is affecting 
sales of a competitor

© Automatic Forecasting Systems 2008



Why is Why is Autobox’sAutobox’s Methodology Different?Methodology Different?
� Automatically creates a customized model for every data set.

� Automatically identifies and corrects outliers in the historical data and for 
the causal variables to keep the model used to fore cast unaffected (Pulses, 
seasonal pulses, level shifts, local time trends)

� Automatically will identify and incorporate the time lead and lag  relationship 
between the causal variables the variable being pre dicted
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between the causal variables the variable being pre dicted

� Automatically will delete older data that behaves in a different “model” than 
the more recent data (i.e. Parameter Change detecti on via Chow Test)

� Automatically will weight observations based on their variance if  there has 
been changes in historical volatility (i.e. Varianc e Change detection via Tsay 
Test)

� Automatically will identify intermittent demand data and use a sp ecial 
modelling approach to forecast the lumpy demand 



How Autobox Treats Different Data IntervalsHow Autobox Treats Different Data Intervals
� Incorporates variables for Daily data Automatically :

— Day of the week (i.e. Sundays are low) 

— Day of the month (i.e. Social Security checks are delivered on the 3rd of the month)

— Week of the Year (i.e. 51 dummies Capturing seasonal variations) 

— Month of the Year (i.e. 11 dummies Capturing seasonal variations) 

— Adds in holiday variables (including “Fridays before” holidays that fall on weekends (also Monday after))

— End of the Month Effect – when last day of month is a Friday, Saturday or Sunday

� Incorporates variables for Weekly data:
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� Incorporates variables for Weekly data:

— Trading Days (i.e. 19,19,22,20,21,21, etc.)

— Week of the Year (i.e. Capturing seasonal variations) Automatically

� Incorporates variables for Monthly data:

— Trading Days (i.e. 19,19,22,20,21,21, etc.)

— Monthly effect (i.e. Capturing seasonal variations)

— Accounting effect (i.e. 4/4/5)

– Accounting practice of uneven grouping of weeks into monthly buckets where there is a 4/4/5 pattern that is 
repeated

� Incorporates variables for Quarterly data:

— Quarterly effect (i.e. High in Q2)



Examples of Causal VariablesExamples of Causal Variables

� Holidays

— July 4th

— Cinco de Mayo

� Demographic 

— Census data

— Prizm / Microvision clustering data
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Prizm / Microvision clustering data

� Promotional

— Coupon

— Price

— 2 for 1

� Other

— Competitive Launch

— Data Glitch that produced a bad data point 

— School Schedule

— Weather data



Examples of Intervention VariablesExamples of Intervention Variables

� Pulses – One time event that was unexpected

� Seasonal Pulses – Multiple events that were 
unexpected (i.e. High June Sales)
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� Level Shift – Where the mean of the historical data has 
up or down and found a new level

� Local Time Trend – When the historical data has 
suddenly started to            up or down 



Autobox and InliersAutobox and Inliers
� This is a dramatic example, but it illustrates the power of the methodology

� Can your software detect an outlier at the mean? 

� Does it just use 2 sigma around the mean and hope f or the best?

� In order to detect what is unusual, you need to det ect what is usual

� This is why we create a model and not simply a forc e an existing model to 
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This is why we create a model and not simply a forc e an existing model to 
data



The Standard Deviation is ill-Suited To 
Detect Unusual Behavior

25

30

Local Time-trend

� Cannot assume independence of the observations 

� Outliers impact standard deviation and mean
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Autobox’s Early Warning SystemAutobox’s Early Warning System

� You can inform senior management which SKU’s seem t o be out of control based on 
the latest data.

� Instead of using an arbitrary measure to detect unu sual behavior (i.e. % change from 
last year or  % difference using the last two perio ds), Autobox tells you “the probability 
of observing that last observation before it was ob served” .  

� Autobox will test and report on the probability tha t the last observation is unusual.  It 
will write out a report for every series analyzed wh ich can then be sorted to identify 

24
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will write out a report for every series analyzed wh ich can then be sorted to identify 
those series that look to be unusual.

� Here we run the series “inlier” and the report shows no warning in the “probability” 
field when the actual last value was 9.0. When we c hange that value to a 5.0 and rerun 
then AUTOBOX reacts and the small P-value reported showing us significance.  



Autobox’sAutobox’s Pulse/Level/Trend Intervention Report Pulse/Level/Trend Intervention Report 

� You can identify across all SKU’s a point in time w here many of the SKU’s seem to be 
out of control suggesting a widespread event (known  or possibly unknown).

� Pulse Interventions and Level Shift Interventions a re reported for every time period 
and for every SKU.  Just import the data into Excel , sum the columns and transpose to 
identify time periods with multiple pulses in the s ame time period.  2 of the 3 SKUs 
show period 30, 41, and 52 with an intervention.  T his might spark some discussion as 
to why this is occurring.  It may be random or part  of a systematic event.  If so, then a 
causal variable could be introduced before running Autobox to include its effect as it 
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causal variable could be introduced before running Autobox to include its effect as it 
might occur in the future and you can now plan for it.



Autobox’s Forecasting AccuracyAutobox’s Forecasting Accuracy

� To properly evaluate forecasting accuracy, it is ne cessary to 
review forecasting accuracy at different origins ac ross 
different forecasting periods.  You can withhold ob servations 
and Autobox will give you a full view of the MAPE o r WMAPE.

� Autobox provides the ability to step back in time a nd see 
what the accuracy would have been if it didn’t know  what the 
actual observation had been.  This is useful in sof tware 
evaluation so that you can see how Autobox compares  to 
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evaluation so that you can see how Autobox compares  to 
your present solution. Here is the report for one S KU.

� To get a broad view of accuracy across SKUs by the # of 
period out forecast accuracy, the report can be sor ted by the 
number of observations withheld to get a 1 period o ut 
forecast MAPE for example across all SKUs.



Autobox’sAutobox’s Fit Exception ReportFit Exception Report

� To identify which series Autobox might have had a 
problem modeling, you can refer to the Fitted MAPE 
Comparison Report Autobox

� Model is Autobox’s result

� Naïve is using the last period

� Mean is using the average

27
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Autobox’sAutobox’s Forecast Tracking ReportForecast Tracking Report

� You can compare the Autobox forecast versus a 
weighted average and select the number of months 
to use.  Let’s say we use the average of the last 4  
months to build a forecast and benchmark the 
forecasts versus Autobox:

� You can sort out which forecasts are very 
different from a simple period average

28
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� A ratio is reported reflecting the “Autobox to 
weighted average” ratio which can be sorted and 
reviewed for those that are exceedingly high and 
low for quality

� This report can also provide many false 
positives as seasonality, steep 
increases/decreases in volume, new launch, 
obsolete product, or intermittent demand will 
reduce the use of this report.



Autobox’sAutobox’s Forecast ReconciliationForecast Reconciliation

� Top level and SKU level forecasts are reconciled in  two ways:

� “Top-down” reconciliation

� Create Forecast for the Top level and Bottom level

� Force the bottom level to match the top level using  an allocation of 
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Force the bottom level to match the top level using  an allocation of 
the forecast period by period

� “Bottom-Up” with no reconciliation

� Create Forecast for the Bottom level

� Aggregate the Bottom level to be the Top level fore cast 

© Automatic Forecasting Systems 2008



More Causals Than Observations?More Causals Than Observations?

� Sometimes you are faced with more causal variables than observations

� How do you pick the most important causals and disc ard the rest so that you can 
get a solution?  Autobox will do it for you!

� Autobox will identify the most correlated regressor s and rank them and keep 
enough so that you can estimate your model

30
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SAP vs. Autobox



SKU 1 Sales History 
SAP Forecast vs. Autobox Forecast

SKU1:Sales Histroy-SAP Forecast
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SAP Forecast

SAP forecast
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SKU1:Sales Histroy-AUTOBOX Forecast
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out



SKU 2 Sales History 
SAP Forecast vs. Autobox Forecast

SKU2:Sales Histroy-SAP Forecast
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SAP Forecast

SAP projects a 2 down 1 up 
forecast though the history 
shows no such pattern
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SKU2:Sales Histroy-AUTOBOX Forecast
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Autobox identifies a seasonal 
pulse and projects it



SKU 3 Sales History 
SAP Forecast vs. Autobox Forecast

SKU3:Sales Histroy-SAP Forecast
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SAP Forecast

SAP has a projection that looks 
like a sophisticated pattern 
exists but there is none and 
interestingly enough no period 
to period pattern exists in the 
historical data that matches the 
pattern in the forecast
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SKU3:Sales Histroy-AUTOBOX Forecast
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AUTOBOX Forecast
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Autobox finds no pattern other 
than a seasonal pulse and 
projects it



SAP APO in the IBF Discussion GroupSAP APO in the IBF Discussion Group
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SAP APO in the International Journal of Applied  SAP APO in the International Journal of Applied  
Forecasting Foresight Issue Fall 2006 Forecasting Foresight Issue Fall 2006 –– p 52p 52

The Standard Forecasting Tools in APO

� Moving Averages and weighted moving averages

� A portion of the family of exponential smoothing me thods (a notable exclusion being 
the set of procedures that assume multiplicative se asonality)  

� Automatic model selection in which the system choos es among included members of 
the exponential smoothing family

36
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� Croston’s model for intermittent demand (without th e Syntetos and Boylan(2005) 
corrections)

� Simple and multiple regressions  
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SAP APO in the International Journal of Applied SAP APO in the International Journal of Applied 
Forecasting Foresight Issue Fall 2006 Forecasting Foresight Issue Fall 2006 –– p 54p 54

Summary

SAP APO is focusing on the whole supply chain and a lso on planning and process 
consistency.  The mathematical accuracy of its fore casts may be worse than that of a 
stand-alone forecasting package , but the benefits to our company in terms of 
worldwide network planning and control more than co mpensate for this.  

37
37
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Integrating Autobox into SAP
Writing to Disk

SAP SAP

38

Sales History & 
Causal Variables 
Written to Disk

Autobox Batch EXE

Forecasts Written to 
Disk
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Integrating Autobox into SAP
Calling a DLL

SAPSAP

39

Autobox DLL

Forecasts Passed back to 
SAP in memory
. 

Forecasts Passed to 
Autobox in memory
. 

and why was it high?

Mine models to “Push” 
Information 

52 out of 300 series had a 
bump at period 54.  You had 

no causal for that event, why? 
and why was it high?
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Integrating Autobox into SAP
Calling a DLL and What-if Scenario

SAPSAP

40

Autobox DLL

Forecasts Written or Passed 
to an application to do What-if 
Scenarios
. 

Forecasts Passed to 
Autobox in memory
. 
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Using Causal Variables



Two Types of Users  Two Types of Users  
Rear View Mirror vs. Rear and Front WindshieldRear View Mirror vs. Rear and Front Windshield

� Use the History of the data only 

� Use the History of the data and causal variables (i .e. holidays, price, 
marketing promotions, advertising) and the future v alues of these variables:

— If the user doesn’t have future values then Autobox will forecast the future values of 
these causal variables (e.g. demographic trends) and incorporate these forecasts (and 
their uncertainty!) into the final projection.

42
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their uncertainty!) into the final projection.



WalWal--mart Pushing Suppliers mart Pushing Suppliers -- Daily DataDaily Data
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� Time magazine discussed what Wal-mart wanted to do at the SKU level store 
by store in the 1/13/03.  Do you think they are doi ng it successfully yet?
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Case Study – What-if Analysis

� Client wanted a national model using the ability to  incorporate causal 
variables and create scenarios using different leve ls of causal variables 
using weekly data.  Here are the causals:

� Average unit Price

� Total number of stores

44© Automatic Forecasting Systems 2008

� Total number of stores

� Marketing Index

� Holiday variables

� TV GRPs 



Case Study – What-if Analysis 
Baseline Forecast

45
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Case Study – What-if Analysis  
Baseline Future Values of Causals
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Case Study – What-if Analysis  
Scenario #1 Adjust Price and TV Spots Up

47
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Case Study – What-if Analysis
Graph of Baseline and Scenario #1
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Links to Educational Material  

� Regression vs Box-Jenkins

� Statistical Pricniples
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Autobox has phone, email and phone support from 8 A .M. (EST) 
to 5:00 P.M (EST) on business days

Automatic Forecasting Systems, Inc. (AFS)

P.O. Box 563

Hatboro, PA 19040

Autobox Support and Contact InformationAutobox Support and Contact Information
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Hatboro, PA 19040

Phone: 215-675-0652

Fax: 215-672-2534

email: sales@Autobox.com

Web Site: www.Autobox.com


