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Q&A via Slido.com #AI-tutorial

www.slido.com→ #AI-workshop

http://www.slido.com/
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• Capabilities of AI
• The hype
• How AI can “see” 
• AI Demos

• Using AI in Forecasting
• AI in Forecasting
• Case studies

• The Gap
• Forecasting?
• State of Forecasting
• Sizing the Gap

AI in Forecasting

Agenda
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Deep Learning?

Picking up on the most commonly occurring 

images featured on YouTube, the system 

achieved 81.7 percent accuracy in detecting 

human faces, 76.7 percent accuracy when 

identifying human body parts and 74.8 percent 

accuracy when identifying cats.
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Hype-Cycle for Emerging Technologies

Should you make 
an early move?

Take a moderate 
approach? 

Wait for further 
maturation? 

New Technologies make bold promises 

→ how to discern the hype 

from what's commercially viable?

→cross-industry perspective
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Hype-Cycle for Emerging Technologies

50% of applications & 
solutions are fuelles by 

deep learning

Where is Forecasting?
Where is SCM?



Picking up on the most commonly occurring 
images featured on YouTube, the system 
achieved 81.7 percent accuracy in detecting 
human faces, 76.7 percent accuracy when 
identifying human body parts and 74.8 percent 
accuracy when identifying cats.

https://www.wired.com/2012/06/google-x-neural-network/
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How does a Neural Network „see“?

1

2

3

…

8

Deep Learning = Artificial Neural Network with many (specific) layers!

simplified 
Architecture 

visualized as a 
directed graph



Picking up on the most commonly occurring 
images featured on YouTube, the system 
achieved 81.7 percent accuracy in detecting 
human faces, 76.7 percent accuracy when 
identifying human body parts and 74.8 percent 
accuracy when identifying cats.

https://www.wired.com/2012/06/google-x-neural-network/



GPU-implemented Deep 
Neural Network was the 
only one that achieved a 

better-than-human 
recognition rate of 99.46%. 



How does a ANN „see“?

Why not before? Needed to overcomevanishing gradient problem

→ parameterisation (Optimisation!) like before with backprop!





AI & Deep Learning in Autonomous cars,

Speech Recognition, Image recognition …

https://www.youtube.com/watch?v=DeCFxPQlOVk



… Superintelligent AI



Unsupervised Deep Learning in Games

→ in 43 out of 49 cases 

DeepMind outperformed 

programs designed to play 

that particular game 

→ in ¾ it defeated professional 

human players.

→ Super-human performance ?!

https://www.youtube.com/watch?v=V1eYniJ0Rnk
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What is Forecasting?
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(a collection of observations 

made sequentially in time)

This is a time series … 

… how will it continue?

How will it 

continue?

”Estimation how the sequence of observations 

observed in the past will continue into the future” 
[Makridakis, Wheelwright, Hyndman, 1998]
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What is Forecasting?
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Why Forecast with AI?

How will it 

continue?

Lettuce sales in supermarket

Temperature

Prices

Sunshine
Windspeed

Cloud Cover

Oh, pls repeat
for 40000 items
every day
in 1000 locations
…

Calendar Effects (bank holidays, school holidays, royal weddings)
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How does a Neural Network „see“?

Lettuce sales in supermarket

Temperature

Prices

Sunshine

Windspeed

Cloud Cover

Calendar Effects

Needs compute
power to repeat
for 40000 items
in 1000 locations
daily …
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Neural Network Demo
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Median sMAPE Test

Seasonal Linear Regression (35B) 18.20

SLR + Judgment 18.02

MLP AR, SinCos + Selection 9.00

Improvement -9.02

Improvement in % -49.83%

sMAPE test
SAP 
error

iqast
error

Δ
error

Δ
error %

#
items

Canada 40,7 33,8 -6,9 -16,9% 47
Germany 55,4 51,7 -3,7 -6.8% 155
France 43,7 42,6 -1,2 -2.7% 262
Greece 50,9 49,4 -1,7 -3.3% 196
Italy 42,7 39,9 -2,8 -6.5% 175
Netherlands 41,0 38,9 -2,1 -5.1% 154
Poland 55,2 47,1 -8,1 -14.7% 78
South Africa 37,3 35,9 -1,4 -3.7% 36
Average -7.5%

FMCG Forecasting for manufacturing @   

NNET achieves
super-human 

forecast accuracy

NNET achieves
super-human 

selection accuracy
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Neural Network Demo
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Container forecasts @

Regional calendar events 
modelled as binary dummy 

variables {0;1} in occurence



© 2017 Sven F. Crone. All rights reserved. 

CMAF

Container forecasts @

Expand Models with more variables?
• Internal factors, eg. Capacity (different hullspace)

• External factors, eg. GDP growth, industry leading indicators, Global PMI, OECD Confidence index etc.
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Beer Forecasting for manufacturing @

Drivers for Consumer Demand?

• Weather

• Price & Price promotions

• Marketing

• Politics & regulation

• Changes in Retail strtures

• Manufacturer consolidation

• Regional Preferences

• etc.

• only few are regional

• these have lesser impact!

+5 - 8%

+10 - 700%

-0 - 100%

+2 - 3%

Kourentzes et al (2016) Forecasting with Combinations and Hierarchies, ISF’16

Hyndman et al. (2011) Optimal combination forecasts for hierarchical time series

(→ R-package hts, MAPA etc.)
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Beer Forecasting for manufacturing @
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Forecast Algorithm Test sMAPE Error

Naive Level 23.91%

Naive Season 21.84%

Single Exponential Smoothing 19.57%

Seasonal ARIMA 18.86%

Additive Exponential Smoothing 16.32%

Dynamic Regression 13.37%

Neural Networks 13.01%

Human Expert Demand Planner 14.42%
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Beer Forecasting for manufacturing @
Forecast from MLP including
bank holidays, sales price

changes & weather
& football events

achieves
„super-human“ 

forecast accuracy
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Neural Nets in Retail & Promos
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Time Series: 5 | Product: 1080215 (Trend: 0, Season13: 0, Season52: 1)

f(X) =  +125.37*Constant +0.71*Lag1 +0.07*Lag2 +610.76*Adcode: 401 +617.24*Discount -1569.46*Xmas -696.48*Xmas+1 +1209.29*Xmas-2 -1581.59*Easter-1 -894.91*Labour

 

 
Data

NN-R

Regression

Fit appropriate forecasting models to:

• Predict future value

• Understand effect (elasticity) of each exogenous factor → affect forecasts
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*) Statistical methods evaluated as a benchmark

SVEN CRONE

# Method SMAPE
SD
#

1 LSTM-Deseasonalized Microsoft 0.105 +- 0.107 1

2 LSTMs and ETS Microsoft 0.108 +- 0.116 2

3 *ETS 0.119 +- 0.142 9

4 MLP iqast 0.121 +- 0.135 7
5 REST 0.124 +- 0.133 6

6 *FRBE 0.129 +- 0.162 13
7 HEM 0.130 +- 0.147 11

8 *Avg 0.131 +- 0.133 5
9 *BaggedETS 0.131 +- 0.176 17

10 LSTM Microsoft 0.133 +- 0.155 12
11 Fuzzy c-regression 0.137 +- 0.127 4
12 PB-GRNN 0.145 +- 0.166 14
13 PB-RF 0.145 +- 0.166 15
14 *ARIMA 0.146 +- 0.218 21

15 *RW 0.146 +- 0.137 8
16 *Theta 0.148 +- 0.122 3

17 PB-MLP 0.149 +- 0.172 16
18 TSFIS 0.151 +- 0.147 10

19 *Boot.EXPOS 0.153 +- 0.206 20

20 MTSFA 0.165 +- 0.180 18

21 FCDNN 0.166 +- 0.194 19

22 MSAKAF 0.204 +- 0.225 22

23 HFM 0.224 +- 0.251 23
24 CORN 0.288 +- 0.263 24
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How to get started?

1-2 man days

skype call results

need historical sales

explanatory variables

(price, promo, …)

5 man-days analysis

Kick-off on site

Final results on site

<€10k

10-20 man-days analysis

scalability to other countries 

product categories



Take aways

• AI is hyped, but here to stay
• AI (aka Deep Learning Neural Networks) is a 

driver for Digitalisation and Industry 4.0
• Forecast accuracy is a core obstacle in SCM
• AI is largely ignored in Forecasting for SCM
• Innovators are leading the way

– High opportunities from low-cost pilot studies
– Try new algorithms!

• Neural Networks
• Support Vector Regression
• Decision Trees
• K-Nearest Neighbours
• …
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Unless otherwise indicated, all material in this presentation is copyrighted by Sven F. Crone. No part of these pages,
either text or images may be used for any purpose other than personal use, unless explicit authorisation is given by
the author. Reproduction, modification, storage in a retrieval system or retransmission, in any form or by any means
– electronic or otherwise, for reasons other than personal use, is strictly prohibited without prior permission.

This restriction explictly inlcudes the use of this training material for company internal or external trainings, train the
trainer setups or any other trainign activities other than a one-tot-one personal job handover.

1. The content of the pages of this presentation is for your general information and use only. It is subject to change
without notice.
2. Neither we nor any third parties provide any warranty or guarantee as to the accuracy, timeliness, performance,
completeness or suitability of the information and materials found or offered in this presentation for any particular
purpose. You acknowledge that such information and materials may contain inaccuracies or errors and we expressly
exclude liability for any such inaccuracies or errors to the fullest extent permitted by law.
3. Your use of any information or materials in this presentation is entirely at your own risk, for which we shall not be
liable. It shall be your own responsibility to ensure that any products, services or information identified in this
presentation meet your specific requirements.
4. This presentation contains material which is owned by or licensed to us. This material includes, but is not limited
to, the design, layout, look, appearance and graphics. Reproduction is prohibited other than in accordance with the
copyright notice, which forms part of these terms and conditions.
5. All trade marks reproduced in this website which are not the property of, or licensed to, the operator are
acknowledged in the presentation.
6. Unauthorised use of this presentation may give rise to a claim for damages and/or be a criminal offence.
7. From time to time this presentation may also include links to other presentations or websites. These links are
provided for your convenience to provide further information. They do not signify that we endorse the other
presentations or website(s). We have no responsibility for the content of the linked presentations or website(s).
8. Your use of this presentation and any dispute arising out of such use of the presentation is subject to the laws of
Hamburg, Germany.
9. No images rendered can be used for mechanical, electronic or printed reproduction without prior written
permission by thee author. Images generated are for previewing purposes only.


