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Science meets Industry —
Predictive Analytics with Blue Yonder

Dr. David Fischer
Blue Yonder GmbH




Blue Yonder — Who we are and what we do

What is NeuroBayes®? Where does it come
from?

A spoonful of neural networks

Applications in industry
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Predictive Analytics

Data Mining and conventional Predictive
Business Intelligence Analytics
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Where we come from

1999 ®
Invention of NeuroBayes® at DELPHI < ph i _'t > blue yonder

Forward looking. Forward thinking.

cs Information Technologies

2000 — 2002

NeuroBayes® - specialization
for economy at the University
of Karlsruhe, supported by BMBF

2002

Phi-T GmbH founded (Karlsruhe),
first industrial projects

2006

NeuroBayes® in investment funds
(Lupus alpha)
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Where we come from

2008 ®
Second office in Hamburg < ph i _'t > blue yonder

Forward looking. Forward thinking.
2011

Relaunch as Blue Yonder

cs Information Technologies

2013

Third office in London

Now

Staff currently about 100
Mainly HEP physicists
> 80% PhDs

Internationalization underway

blueyonder



Blue Yonder — Fastest growing Bl company in Germany

Aufsteiger: Top 10-Anbieter von Business-intelligence-

Software nach Umsatzzuwachs
‘ The Business Application
Research Center (BARC)

Umsatzwachstum | Softwareumsatz

Unternehmen

2011-2012 2012 (in Mio. €)
— — found that Blue Yonder is
e tonds I - the fastest growing Bl
Talend 100% 8,5 9 9
Splunk 100% 70 software company in
Rapid-| 78% 16 Germany.
Jedox 43% 30 With 175% turnaround
Beeshoe i E: increase in 2012 Blue
;"“3"3 zﬁ - Yonder is leading the field
issan :
sap 7% 240 compar_ed to_ 25: :
T 355 23 com_petltors in t e area o
BLCesammand  130% 1190 Business Intelligence and
Cuelle: ,Der Markt fir Business Intalligence in Deutschland 2012", BARC, da‘ta m a'n a'g e m e nt
BARC
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References

Retall, Financial Services, Telecoms & Media

axel springer’ BG VA

BADISCHE VERSICHERUNGEN

“The decision to select Blue Yonder’s technology followed a <
hunt for a new predictive analytics platform, which saw the
leading software firms in the market compete for the

bon contract.
plllx B breuninger

/75' /:ré’/ Blue Yonder's results were better than any of the other
software houses could deliver. We gave them historical
data, from which we already knew the results, let them
make forecasts and compared the forecasts to the results.

ﬁ BURG EL ¥ central There was a huge gap to the next best software supplier”

WIRTSCHAFTSINFORMATIONEN Gesundheit bewegt uns.

Michael Sinn, VP Buying Division Support, OTTO

Crate&Barrel Am NeXc
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Neural Networks

» A way to construct a low dimensional statistic from multi dimensional input.
» A self learning procedure, copied from nature.

» Learn correlations between inputs, learn most significan t inputs.

Temporal Lobe Occipital

Lobe

Nl

Brain Stem

Cerebellum
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based on a simple feed forward neural

» In NeuroBayes®, the classification core is
network.

» The information (the expertise) is coded in
the connections between the neurons.

» A neural network can learn from examples.

» Each neuron performs fuzzy decisions.
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Neural Networks Basic Functions

Input _
Laver Hidden
Laver

Output

The output of node j in layer n is calculated from weighted
sum of outputs in layer n — 1:

0j = S(Q_wy - S(Q_wy " - w))
z k

Each connection has associated a weight wé?’)

blueyonder



Neural Network Transfer Functions

A non-linear monotonuous transfer function S(z) is applied
at the output of each node, e.g. the sigmoid function:

S(x) .

14 exp(—zx)
It maps the intervall (—o0,00) to the compact (0,1).
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Neural Network Training

DifﬁCUIty ; Easy to find next local
Find global minimum of o minimum

» highly non-linear function i
» In high dimensional space (potentially
more than 100 dimensions)

preconditioning
Needed!

Globally a lot harder!

blueyonder



Neural Network Training

» Number of features can be large.

» Features may be arbitrarily correlated.

» Features can values from an ordered / unordered.
» sets and continuous / discrete variables.

» Variables can be missing.

m) This results in a complex and high-dimensional
Problem.

Example:

What's the right dose for a patient, if she is 56 years old , slightly
overweight, works out on 2 days a week, enjoys late dinners, has been treated for
2 other diseases already, etc, etc ...

blueyonder



NeuroBayes System Working principle

Historic Data NeuroBayeS
T recorg . Teacher
Bs
c=...
t=..1
=
Expert System Probability density function

for target quantity t

( Expertise ]

Current Data
el Record

bo

c=.. NeuroBayes

= =T Expert T
1=
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Preprocessing

Automatic preprocessing needed before training.

Involved steps:

» Smoothing out statistical fluctuations and outliers in i nput variables.
» Transforming variables to unified characteristics (mean , width).

» Decorrelate variables

» Find variables with significant impact, throw out othe rs

The benefits of a powerful preprocessing algorithm

» Increased robustness
» Increased network training results (minima easier to find)
» Increased training speed

blueyonder



NeuroBayes® example: The LHCb trigger

» At the LHC (CERN) — per experiment: 40 000 000
events per second, which translates into

1 PetaByte (1.000.000.000.000.000 Byte) per second

raw data

» But only 1 PB of interesting data
per year can be stored.

» Need online reduction by
1:10,000,000

» At the LHCb experiment 30.000 instances of
NeuroBayes® running real-time 24/7 filter out
the interesting events without introducing
lifetime bias

Photo: CERN

blueyonder



SOCIAL \ PRODUCT
MEDIA . 1 3 : RECOMMENDATION
- RETARGETING
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MAINTENANCE ~ " RISKS

AREAS OF L gl !
AAPPLICATION J———_%§ ,_

S (59 DYNAMIC PRICING
vk "y B l

CUSTOMER | MERCHANDISE L
SNNINGE

fuw

SALES
PREDICTIONS

'.' ‘-“ =

ANALYSIS

blueyonder



i,

L Sales Forecast Fashion

& Example: OTTO Group
Pl cams w
ﬁ Solution:

x | » Provision of item sales predictions on a daily basis
: ' » Predictions for calculation of the return quota

» Creation of detailed merchandise planning
suggestions

Result:

Improvement of predictions by 40%

Inventory improvement in the
double-digit million € range per year

"A self-learning system such as NeuroBayes suits our dynamic business

model Our prediction quality is increasing constantly
and the sales quantities predicted are becoming ever more p recise .

The solution helps us adjust early on to future E -

deveIOpments- Michael Sinn, Director Pur(_:h_asing Support

blueyonder



Sales Forecast Fashion

Example: OTTO Group

Current Data

200 Input Variables:

Historical

VVvyVvyVvyVYVYyVYVYyYVYYY

Style
Colour
Brand

Price

Any relevant patterns and reciprocal
effects are identified by systematically
analysing all of the data available

Online placement
Page proportions

Circulation

Response
Season turnover

to date

Probability P

Value X (Requirement in pcs)

» 40M forecasts every year!

Forecasts generated for each article,
74 > 100V data sets a week colour, size, activity per week for

» » 3+ years historical data gross demand, gross sales, net
sales and returns




Sales Forecast Fashion

Example: OTTO Group

Saison=112 and Katalog=1 and KATALOG SEITE=74

112 /523555 /1 /32

- -
S o
B ' sww
= =

5o

112 /523555/1/34
112 /523555 /1 /36
112 /523555/1/38
112/523555/1 /40
112 /523555 /1 /42

-a—i

Per item:
» Sales forcast

» Two estimates on

112/ 645579/ 1/32
112 /645579 /1/34
112/ 645579/ 1 /36
112/ 645579/ 1/38
112 /645579 /1/40
112/ 645579 /1 /42

112 /645579 /1 /44
S

spread: 68% and
95% confidence

intervals

StrercH
112/ 762065/ 6/ 32

112 /762065 /6/34
112 /762065 /6 /36
112 /762065 /6 /38
112/ 762065/ 6 /40
112/ 762065/ 6 /42
112 /762065 / 6 /44

i
o
lost

Saison

! Artikelnummer
/Promotion

/ Groesse

1000

Sales [units]
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Sales Forecast Fashion

Example: OTTO Group

DOOSBOTHS

Specialist Specialist
Full-Line Mail Order Firm Multichannel Retailer Sports Retailer
MAD* MAD* MAD#*
90 — 80 39

120 - 116 80 — 40 —

80 — 73 60 — Sh 30 — 26
50 - 25 —
60 — 40 — 20 —
40 — 30 15
20 — 10 —
20 10 5 —
0 — 0 - 0 —

Conventional NeuroBayes® Conventional NeuroBayes® Conventional NeuroBayes®
projection projection projection

MAD = Mean Absolute Deviation

to achieve high two-digit forecasting improvements compared to using traditional methods of forecasting.

} Even during early stages of the forecast timeline, numerous different firms belonging to the OTTO Group are able

blueyonder



Perishable goods in Supermarkets
Meat, fruit & veg, bread, diary, ....

7% of all perishable
foods have to be
disposed of in
German
supermarkets.

That's 89M tons of
- food wasted yearly...




Grocery Chain

Auto Replenishment Predictions from Blue Yonder vs. in-house solution

2,00%

Pecentage of write-offs

1,00%

Ccwoe Cwo07 CwO08 CwO09 CwWili0 Cwilil CwWl12 CWI13 CWl14

=== Blue Yonder Forecast === In-House Solution Forecast

blueyonder
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Car Insurances:
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» Claims distribution

I

» Large claim prediction

m
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prediction
m) Successfully
Implemented at
Badisch gut versichert.

» Contract cancellation
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Risk Management

Premium
differentiation:

NeuroBayes® adjusts premium
to customer-individual risk

Customer structure
optimisation:

Bind “good” customers and
take out the ,bad" customers

Rentability
improvement:
Increase total premium volume

and decrease claims rate with
an optimized tariff system

Risk

0 500 1000 1500 2000

Current premium

Customers

bisheriger Tarif
neuer Tarif

0.5

15

T T T

2 25 3

Premium
normalized

35

Premium volume

NeuroBayes®

Alter Tarif

Claims rate

NeuroBayes®

Alter Tarif
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Healthcare insurance —

Long term prediction from anamnesis

NeuroBayes ®: Expert Estimation:

Signal-Effizienz (Leistung > mittlere Leistung)
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Effizienz

Effizienz

» Expert estimations are at best random —
for patients with a long history even systematically wrong
» NeuroBayes® forecasts costs correctly and significantly beats expert estimations

more than 10 years into the future.
blueyonder



Revenue Forecast

Example: dm- Large German drug-store chain

Key Challenge:

» Revenue prediction for each individual store. Z Forecast
» Used for staff planning. Aes =1.02
» Up to %2 year in advance. Z

» Keep track of opening times, public holidays, weath er, etc.

Easter Ascension Whitsun

blueyonder



Revenue Forecast

Example: dm- Large German drug-store chain

Forecasts for
Individual stores

P> Prediction of the full probability
density function.

P> Precise forecast of the
expected revenue including
expected spread (68% and 95%
confidence intervals).

Filiale 307
Filiale 308
Filiale 309
Filiale 311
Filiale 312
Filiale 313
Filiale 314
Filiale 315
Filiale 316
Filiale 347
Filiale 318 -
Filiale 320 — B 95%-Intervall

Filiale 321 Q I 68%-Intervall
Prognose

Filliale 323 wahrer Umsatz
Filiale 324

Filiale 325

Filiale 326 i

Filiale 327 ; -

Filiale 328 P

Filiale 329 =

Filiale 330 '% ‘

Filiale 331 |

Filiale 323 8000 10000 12000 14000

Filiale 337 revenue

Filiale 338

blueyonder



Customer Propensity:

Churn Management

» Identify customers who have a high risk to
cancel their monthly contract

» Forecast of targeted promotions and vodafone
individual measures to

prevent churn. w
,Blue Yonder beats all our churn prediction

models. The more complicated and challenging
the task the better. NeuroBayes® outperforms
the competition.”

1

» Identify 67% of all customers likely to
cancel their contract by predicting the
“most interesting” 10% of all customers
to target.

Kuendigeranteil

0.8 o

0.6

Cancellations

0.2

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Kundenanteil

0 |

blueyonder



Customer Propensity:

Risk Management

|dentify the propensity of a customer to:

» Default on Debts 300.000 £ == ———— o
» Pay Debts
: 250.000 € ====mmmemcccccc— e - - —————

» Take Credit
200.000 € ====—=————c—m—e—e————— - — — = — = — =
150.000 € === 1 === === ———— --= HENeuroBayes

m Conv. Approach

100.000 € =-—-—-J.-- — — — — — ———
50.000 € ==—-—J - — — — — —

0€

35 Days 60 Days

» Allocate correct risk profile / credit limitto a c ustomer

» Identify which marketing spend & activities provide the optimum return

blueyonder



Customer Propensity:
Optimised Customer Targeting

Solution:

» Customer Selection for Advertisement
and Targeted Campaigns

» Selection of the most profitable
customers

» Special selections for any season

Results:

» 6% Increase in Sales (gross demand)
» Increase in Sales > €1m in the first three

weeks of the Christmas Season

100

8

Demand in evaluation period [%]

Leading European

Distance,

Bricks &

Mortar and Online
Retailer

Customer Ranking

3

8

............................................................................

.......................

Random
BY Client

Actual Demand (9 weeks)
Blue Yonder i
Retailer's Selection

o
Demand in evaluation period (M GBP)

i i -
20 40 60
Customers [%], sorted by ... (see legend)

80 108°
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Customer Propensity: Next Plc.

Optimised Customer Targeting
- e

=

—= Solution:
= » Blue Yonder used data sets provided by Next to
analyse variables and attributes, such as customer

location, in order to predict the most relevant
= customers in the Autumn / Winter 2012 season.

Y '
+ Result: :
{#= Blue Yonder provided a different selection of custo  mers neXt

.4 Who went on to purchase more from the catalogue :
__,.i contributing to a strong uplift in sales in their A utumn / ' e
Winter 2012 season. '

Next continually takes advantage of this capability in = 1A%
order to maximize sales across each and every season . ™ -

e

i f';;,ﬁ N i

i

| “The team at Blue Yonder were extremely efficientdu  ring the whole process.
After spending an initial two days with our interna | team to extract the data from
our system, it took just two weeks to analyse and se nd back the results.”

-

Marketing Planning Manager at Next Directory l

blueyonder




Dynamic Pricing

EI”IQ“Méf%LEprlse
7 ot i

N T

Time Based
Pricing

blueyonder



Dynamic Pricing:

E Commerce Retailer — Menswear / Single Country
Objective:

Sales maximization through
price reduction

P Increase in the average calculation by 5%

Price

P Increase in sales in the test sample by 5%

Implementation:

A Price

€

P Daily price adjustment within the A / B test

P> Consideration of constraints such as price threshol ds, minimum

and maximum prices

—
A Amount

Demand

Profit maximization through
price increases

)
2
o
_ Results
T A Price

» 7% Increase of Sales

6% Increase of gross margin

>
» 3% Increase of Net New Customers
» 50% Increase of EBIT

<—
A Amount Demand

blueyonder



» Just released: First big data
predictive analytics
standard software solution

» Precise sales forecasts for
retail and CPG

» Acess to big data predictive
analytics for B2B end users

» Easy handling through
intuitive web-Ul

» Software-as-a-Service allows
usage of Forward Demand
without high in-advance
investments into software,
infrastructure or highly
skilled personell

forwardﬁ_,%demand

bmeld forward %demand
1
Prognoseanalyse Datenmeonitoring Protokoll i
Auswahl 01.05.2013 - 30.08.2013 | Lokationen (1), Produkte (4) neus Analyse |
& Auswahl
Zeitraum | 01.05. 2013 - 3008 . 2013
x *
Lokationen ~ | M - Produkte > 4 - tippen /waklen | w
= DAl (16)
Aggregation || | k2
i ) (¥ P-BF-59967 Tomaten-Netz 500gr -
o | zuricksetzen [)P-1A-38857 Joghurt Karamell 11....
(%) P-1A-98829 Bananen 500gr
22222222 [FIP-W-34791 Kartoffeln 500gr Fe. .
— ] o
- [JP-15-5772 Spinat Bund 750gr De | | y Lineal: [] 0]
22 - 24 [C]P-MV-7008 Joghurt XX 500gr L 2 2 3 4
= [C)P-1J-50554 Magerquark XX 500gr
RgFropose U ADVEiCa i [JP-OM-71554 Joghurt 0,1% XX 500...
[P-OT-18969 Joghurt Bio Himbeer
(JJP-OW-48050 Gurke Bio Stk Deu
800 | PCS
550 [CP-QK-29424 Joghurt Bio Schoko-... @® PCS (1)
500 (D P-QX-6103 Mango Stk
40 [ P-W\v-6186 Kohirabi Stk Ger i .
[CIPANVLRRROR Frdheeren Ger &N0ar ) rognosen
) = Abverkiufe
& Uber- und Unterschatzung
B = B Gberschatzt
ahurt K ] = [ | [ ] [ ] [ ] | -
ol ] ] LB u ]
Tomaten-N. |
18 18 20 pal z 23 2 P 2% 27 28 29 30 ] 32 n 34 -
KW [ unterschatzt
® Kontextfaktoren €)%

www.blue-yonder.com/forwarddemand
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forward demand blue yonder - .. % | .0

DATA SCIENCE

<0 | & www.datascienceacademy.co.uk

DATA SCIENCE
ACADEMY

. ACADEMY

Background Questionnaire Academy News | Deutsch

At Blue Yonder our motto is, “No problem is too complex for the right team.” A
decade of research at CERN, KIT, and other leading scientific institutes and years
of helping our clients to become predictive businesses has prepared us, a leading
software provider for predictive analytics in Europe, to deliver groundbreaking new
approaches to solving the world’s most challenging problems. For this reason, Blue
Yonder has founded The Data Science Academy (DSA). The goal of the academy
is to promote awareness of big data within business enterprises and to foster the
progress of a data science revolution.

We would like to know
what topics and forms of training interest you?

Simply fill out the questionnaire

This looks like an interesting training model.
Please keep me up to date on it.

Register for Academy news

n In order to use big data correctly,

you need intelligent and well trained people.

www.datascienceacademy.de

blueyonder



NeuroNetz ,

Prognosen 29. Spieltag Saison 2013/2014

Helm Remis

Paarung

—
Ham burger SV - Bayer 04 Leverkusen m

&
_—
1 FC Augsburg - FC Bayern Munchen

SV Werder Bremen - FC Schalke 04 ( -
1.FC Nurnberg - Bor. M'gladbach m

Tt
VIB Stuttgart - SC Freiburg

Eintr. Frankfurt - 1.F5V Mainz 03 m
Bor. Dortmund - VL Wolfsburg m

Eintr. Braunschweig - Hannover 96 m

&
&

Hertha BSC Berlin - 1899 Hoffenhaim

blueyonder




Join us!

» http://www.blue-yonder.com/unternehmen/karriere.htm I

blueyonder



Disclaimer

This Presentation (the Presentation) has been prepared by B lue Yonder GmbH & Co KG (collectively, with any officer, dire ctor, employee, advisor or agent of any of them,

the Preparers) for the purpose of setting out certain confid ential information in respect of Blue Yonder’s business act ivities and strategy. References to the “Presentation”
includes any information which has been or may be supplied in writing or orally in connection with the Presentation or in ¢ onnection with any further inquiries in respect
of the Presentation. This Presentation is for the exclusive use of the recipients to whom it is addressed.

This Presentation and the information contained herein is c onfidential. In addition to the terms of any confidentialit y undertaking that a recipient may have entered into
with Blue Yonder, by its acceptance of the Presentation, eac h recipient agrees that it will not, and it will procure that e ach of its agents, representatives, advisors, directors
or employees (collectively, Representatives), will not, a nd will not permit any third party to, copy, reproduce or dist ribute to others this Presentation, in whole or in part, at
any time without the prior written consent of Blue Yonder, an d that it will keep confidential all information contained h erein not already in the public domain and will use
this Presentation for the sole purpose of setting out [famil iarizing itself with] certain limited background informat ion concerning Blue Yonder and its business strategy and
activities. The foregoing confidentiality obligation sha Il be legally binding for the recipient infinitely. This Pre sentation is not intended to serve as basis for any investmen t
decision. If a recipient has signed a confidentiality under taking with Blue Yonder, this Presentation also constitute s Confidential Information for the purposes of such
undertaking.

While the information contained in this Presentation is bel ieved to be accurate, the Preparers have not conducted any in vestigation with respect to such information. The
Preparers expressly disclaim any and all liability for repr esentations or warranties, expressed or implied, containe d in, or for omissions from, this Presentation or any
other written or oral communication transmitted to any inte rested party in connection with this Presentation so far as i s permitted by law. In particular, but without
limitation, no representation or warranty is given as to the achievement or reasonableness of, and no reliance should be placed on, any projections, estimates, forecasts,
analyses or forward looking statements contained in this Pr esentation which involve by their nature a number of risks, u ncertainties or assumptions that could cause
actual results or events to differ materially from those exp ressed or implied in this Presentation. Only those particul ar representations and warranties which may be made
in a definitive written agreement, when and if one is execute d, and subject to such limitations and restrictions as may be specified in such agreement, shall have any legal
effect. By its acceptance hereof, each recipient agrees tha  t none of the Preparers nor any of their respective Represent atives shall be liable for any direct, indirect or
consequential loss or damages suffered by any person as a res ult of relying on any statement in or omission from this Prese ntation, along with other information
furnished in connection therewith, and any such liability i s expressly disclaimed.

Except to the extent otherwise indicated, this Presentatio n presents information as of the date hereof. The delivery of this Presentation shall not, under any circumstances,
create any implication that there will be no change in the aff airs of Blue Yonder after the date hereof. In furnishing this Presentation, the Preparers reserve the right to
amend or replace this Presentation at any time and undertake no obligation to update any of the information contained in t he Presentation or to correct any inaccuracies
that may become apparent.

This Presentation shall remain the property of Blue Yonder. Blue Yonder may, at any time, request any recipient, or its Re presentatives, shall promptly deliver to Blue
Yonder or, if directed in writing by Blue Yonder, destroy all confidential information relating to this Presentation re ceived in written, electronic or other tangible form
whatsoever, including without limitation all copies, repr oductions, computer diskettes or written materials which ¢ ontain such confidential information. At such time, all
other notes, analyses or compilations constituting or cont aining confidential information in the recipient’s, or the ir Representatives’, possession shall be destroyed. Such
destruction shall be certified to Blue Yonder by the recipie nt in writing. Neither the dissemination of this Presentati on nor any part of its contents is to be taken as any form
of commitment on the part of the Preparers or any of their resp ective affiliates to enter any contract or otherwise create any legally binding obligation or commitment. The
Preparers expressly reserve the right, in their absolute di scretion, without prior notice and without any liability to any recipient to terminate discussions with any recipient
or any other parties.

The distribution of this Presentation in certain jurisdict ions may be restricted by law and, accordingly, recipients o f this Presentation represent that they are able to receive
this Presentation without contravention of any unfulfille d registration requirements or other legal restrictions in the jurisdiction in which they reside or conduct business.
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blueyonder

Forward looking. Forward thinking.

Thank You!

www.blue-yonder.com/en




