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visualfabriq ‘ UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018






The average TPM system Is
not replaced before

10 to 15 years of service
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SO, HAVE YOU
THOUGHT

ABOUT 20307
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Best paid,
least vulnerable

.\\jhysicians & Surgeons

Chief Executives

- Dentists

Computer & Information Systems Managers

Lawyers .
e .,— Financial Managers

By 2 03 O yO u r @ General & Operation Managers
. ‘/Iil:armacists. ) ../
work will have :

Personal Financial Advisors

Average annual wage

Best paid, 220K
most vulnerable

200K
180K

160K

Compensation &
Benefits Managers

\ 140K

120K

Administrative Accountants & Auditors
Services Managers

Credit Analysts

o . ° COI’TIDL.IteI' Programmers . ‘ 100K

b e e n rad I C al |y Computer Support Speci.alisls. oan J oo
° Dental Hygienists Sales Reps 0K

o
transformed by Al .. e o e
e e e @ . : e 02 ®
o S — » O Truck Drivers , . . 60K
T oo 0 ©

With many CPG
functions affected

'..' Q- N .
'\ .0 (i Seciald * ° 00s © o2
Human Services 20K

Teachers . ;i
ﬂ;osmetdoglsts Medical Assistants Customer Servios Store Clerks

Childcare Workers Representatives \ Personal Care Aides Retail Sales Waiters ~ Cashiers
Lo " Home Health Aides Teacher Maids & o
paid, Assistants Housecleaners Low paid,
least vulnerable most vulnerable
10 20 30 40 50 60 70 80 90%

<+ Least likely to be automated Most likely to be automated —»

DATA: FREY & OSBORNE, BUREAU OF LABOR STATISTICS
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It's 2018.
Most capabillities

€— are already here.
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Our industry is still way behind in adoption

And perhaps lacks some imagination
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Fig. 30. High-tech and Financial Service Firms Lead Demand for Al

Financial Service O o

High-tech and Telecommunications

O Transportation and Logistics

Travel and Tourism O O Health Care
Professional Service O ;
; Energy and Resources O Automotive
Retail O o and Assembly
Consumer Package Goods (o) O Media and Entertainment

Education ©

Construction ©

6 8 10 12 14 16 18 20 22 24 26 28 30 32

Current Al adoption

Percent of firms adopting one or more Al technology at scale or in a core part of their business, weighted by firm size?

Source:

(1) Based on the midpoint of the range selected by the survey respondent. (2) Results are weighted by firm
size
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BUT Al WILL CHANGE
THE WAY OF WORKING

User interactions will be more
and more voice based

Users will be able plan and review predicted
results directly together with clients

visualfabriq | unLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018-
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Anyone working in CPG Sales and Operations will have
Al Assistants augmenting their day to day work and
perform routine operational tasks
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And a CPG organization can have a lot of diverse data available

Internal Data External Data

Product Master Data
(SAP Native; excel; flat files)

Brand Rating

Customer Master Data Nielsen
(SAP Native; excel; flat files) (CreCha; FFS) (excel; flat files)
Display BOM IRI Campaign Data
(SAP Native; excel; flat files) (Tape II) excel; flat files
Data Platform
Pricing Data « (e)POS Folder Data
(SAP Native; excel; flat files) (flat files) (excel; flat files)

Predictive Analytics
Insights

Authorization & Security
Demand Forecast
(excel; flat files)

Ex-Factory/Sell-In
(excel; flat files)

GfK
(flat files)

Pricing Scans
(CEIRIEIRIES)

Consumer Data Weather
(excel; flat files) (excel; flat files)

Budgets/LEs
(excel; flat files)

Lack of external data does not make Al impossible, only less accurate

visualfabriq ‘ UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018
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83

You need to be
able to scale

to any amount
of data

Handle billions of
records directly on-
line for any client
without performance
degradation

# Own Active Products
# Market Products

# Customers

# Plan Accounts

# Promotions

Avg # of Products per Promo
# Nielsen/IRI DBs

# ePOS Customers
Folder

Pricing Scans

# External Data Records

Data Allocation
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Users tend to take the extreme point of view with Al

Trust the Machine?

The Reliable Majority
ZEROBELIEF R~ ~——~ -4 B| IND BELIEF

Tailor Made &
Rare Promotions

There is a clear necessity to guide users on likely prediction reliability
When is the user planning one of the 10% manual promotions?

visualfabriq ‘ UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018ﬁ
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There is no magic bullet...

Baseline
Pricing .
) Lift & In
El
asticity Market
Distribution,
Events & Cannibalization
Weather
Brand & Chain Phasing
Switching & Dip

Forward Buy
& Ex-Factory

...but an entire series of Al models working together...

visualfabriq ‘ UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018n
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e Prepare for

VI
s
/

Bas different ways of

its 6:30 AM

eny working
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CPG leadership needs to make the difference...

...are you prepared to make a fundamental shift in how you

work and on which platforms and enabling technologies visualfabriq

Let's unleash your excellence

The Opportunity

/  Aificial
First movers can now sustain fRigence

years of competitive advantage.

Trust the machine

It does know it better

Better promOtionS, more CO ntrOI On a personal level we faithfully follow Google Maps without any concem.
. . We marvel at voice recognition capability and happily depend onour tech
& insight, less resources

assistants. Driverless vehicles make more and more sense to us. Over the
past years, we've all been personally handing over more and more to the

machine because it has become increasingly evident that is not just per-
fectly safe to do so, but better for us.

Written by: Jaco Brusse, CEO visuaifabriq

“cowpam’) Tha corpuey

visualfabriq ‘ UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018“
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Summarizing...

THE WATCH OUTS
FOR SUCCESSFUL

APPLIED Al

Be enthusiastic but realistic

VN NN

Do not believe claims with external data and
predictions too quickly, ask for proof

If evaluation data and planning are in separate
systems, you will have issues with input consistency
and direct application of models in planning

If the system cannot directly integrate predictive
models, it will not be able to react to users and support
them directly

There is no magic (yet); good Al models need persons
with data knowledge and market experience

Change Management and Leadership will be key to
really embrace a new way of working built on Al

Any of these can prevent you from fully benefiting from Al in your processes

visualfabriq ‘ UNLEASH YOUR EXCELLENCE
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Our Platform addresses a combination of key CPG issues

baseline
sellin
data incrementals _ open orders
o Demand Forecast & Promotion “ signaling
c c
g B sell out promoted
c
5 data
awm
; ; Financial Forecast iona All are on detailed
eman pIome '3“3 commercial account /
Spen product level
v
- * Inventory Management
== - MRP
g c * Purchasing Scheduling
wn % * Production Scheduling
» Order Allocation
» Logistics Execution
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And we are the only vendor with direct, applied Al

BENEFITS

Integrate any
data source

Any volume
of data

Predictive Analytics

Insights

Authorization & Security

O 0 ©)
C memeads )
. s )
. el )

04 Industrialize models with one

Visualfabrig end-to-end TPM — TPO — TPE process

PYTORCH TensorFlow

@ teous

dmic

XGBoost

PREDICTIVE MODELING

No manual data preparation

(03 useleading Al models (02 Nomanual cleansing

click Available to users directly Save 90% of the work

visualfabriq ‘ UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018
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With JupyterLab our clients get the golden standard in data
sciences for developing models
Leading. Powerful. Liked and Appreciated by Data Scientists.

About Project Jupyter

Project Jupyter is a non-profit, open-source project, born out of in
2014 as it evolved to support interactive data science and scientific computing across all
programming languages. Jupyter will always be 100% open-source software, free for all
to use and released under the liberal terms of the

Jupyter is developed in the open GitHub, through the consensus of the community. For
more informatoin on our governance approach, please see our

All online and in-prison interactions and communications directly related to the project
are covered by the This Code of Conduct sets expectations to
enable a diverse community of users and constributors to participate in the porject with
respect and safety.

visualfabriq ‘ UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018
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We follow a - 6 step - proven and structured approach

We supply clients with standardized data sets and JupyterLab notebook templates

Create
Filter Data Model(s) Apply
Investigate Feature Compare
Data Selection Performance

- L]
\nsualfabnq | UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018’
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The models are multi-variate and can handle many features

File Edit View Run Kernel Tabs Settings Help

g + 1 c B} Launcher X | [A] 20180314in_m X
| a B 4+ X @ [ » = C Markdownv NoKernell @
Name - Last Modified E ' -
2 H .
= B9 data_pricing 5 manths ago =
30
2 Mol amonth ago -
t
™ eoF 2 manths agoe £x
g 9 prediction_model output 2 months age 15
£ [ 20180313 fwbipynb 15 days ago 10
S | A 20180313 liftipynb & day ago 5
0
[A] 20180313 _phasing.ipynb 15 days ago c 2 9 = n a e o ~ u
= . . @ = 2 bl ) i g kol £
3 [A] 20180314_ef _gty.ipynb 10 minutes age Lk = :S E 8 & E g §
= 5 3 =
= 2 ER- g 5 é £
[ ef_qgty_20180328.meta 12 minutes age account_banner -
D ef_qty_20180328.pkl 12 minutes ago ©
= *
B O jupdsx 15 days ago - ¢ ' i
D total_fwb_20180313.m... 15 days age
Ey]
[ total_fwb_20180313.pkl 15 days age
D ulnl_20180313.msgpack 15 days ago =
E 0
5
0
L T T T,

1
field 35060

# plot scatter diagrams for correlation visualization
check_list = total units_2', 'total_units_5'), ('total units_3', 'total _units_5')
for col x, col_y in check list:

plot_prediction(col_x, col_y, df)

1200000

1000000

800000

600000

5
2
3
2
2

total_units_S

200000

0

-200000

-400000

—200000 0 200000 400000 600000 800000 1000000 1200000
total_units 2

1200000
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Cleaning the data to relevant records is fast and straight forward

File Edit View Run Kernel Tabs Settings Help

g + 1 c B} Launcher X | [ 20180313 _liftip X
| a B 4+ X @ [ » = C Markdownv Python2 O
. dified future_df = future_df[baseline_mask] .

o Name Last Modifie print(™\nNr of Future Records after baseline filter: %d rows with %d features.” % (future_df.shape[€], future_df.shape[11})
= B9 data_pricing 5 manths ago
5 # filtering the contents
3

0 ol amonth ago status_mask = df['promotion_status'] >= 112

™ eoF 2 manths age df = df[status_mask]
4 P prediction_medel output 2 months age print{"\nAfter status filter: We have %d df with %d features.” % (df.shape[e], df.shape[1]))
5
; [A] 20180313 _fwb.ipynb 15 days ago date_mask = df['yearweek'] >= 201612
S e b a day ago df = df[date_mask]

Ll Y 29 print("\nAfter week filter: %d rows with %d features." % (df.shape[8], df.shape[1]))

[A] 20180313 _phasing.ipynb 15 days ago
2 20120314 ef atyipyb 22 minutes age small_df_mask = df['baseline_units'] > 6.0
8 -ef.qtyipy g df = df[small_df_mask]
= |- [ 20180314 in_mkt gtyi.. S minutes ago print{"\nAfter >@ baseline filter: %d rows with %d features.” % (df.shape[e], df.shape[1]))
8

[ ef_qgty_20180328.meta 23 minutes age ~

= mask = df['baseline_units'] < 10.0%%5

. | D efaty 20130328k 23 minutes ago uge_df_mask]
ﬁ D jupadsx 15 days age #print("\nAfter <10k baseline filter: %d rows with %d features." % (df.shape[@], df.shape[1]))

D total fwb_20180313m.. 15 days age small_lift_mask = (df['lift'] > 1.2) & (df['Lift'] < 48)

O total_fwb_20180313.pkl 15 days ago df = dflsmall_1ift_mask]

print("\nAfter 1ift filter: %d rows with %d features." % (df.shape[®], df.shape[1]))
[ ulnl_20180313.msgpack 15 days ago

min_discount_mask = (df['discount_perc'] »>= 5.0) & (df['discount_perc'] < 75.8)
df = df[min_discount_mask]
print("\nAfter discount filter: %d rows with %d features.” % (df.shape[®], df.shape[1]))

mechanism_msk = df['mechanism'].notnull()
df = dflmechanism_msk]
print("\nAfter mechanism filter: %d rows with %d features.” % (df.shape[®], df.shape[11)}

#distribution_normal_mask = df[ 'weighted distribution_normal’] > 5.8
#df = df[distribution_normal_mask]
#print("\nAfter distribution normal filter: %d rows with %d features.” % (df.shapel[@], df.shape[l]

Nr of Excluded Records Removed: 692.

faat

After promotion_type filter: 288812 rows wit

ver e e e 4 Thig s about striking a balance:

Lo e You want to filter out outliers (not optimize for the
e st Fiiers e nes assest o i weird situations)

o r ™« But less data means you will worse for the filtered
data (that you will have to predict in real life)

After discount filter: 104225 rows with 139 -

After mechanism filter: 104225 rows with 139 features.

visualfabriq | unLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018
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FEATURE SELECTION

Visualfabriq helps clients with automated feature selection

(9}

P + *
T e

Name -
2
= B9 data_pricing
Z | Do

& roF
g 9 prediction_model output
£ [ 20180313 fwbipynb
S | A 20180313 liftipynb

[A] 20180313 _phasing.ipynb
é W 20180314 ef_gtyipynb
= 20180314,
=
8

[ ef_qty_20120328.meta
[ ef_qty_20180328.pkI

Tabs

D jupxlsx

™ total_fwb_20160313m..
D total fwb_20180313.kI
D ulnl_20180313.msgpack

visualfabriq

File Edit View Run Kernel Tabs Settings

c

Last Modified
5 manths age
a month ago
2 maonths age
2 months age
15 days ago
a day ago

15 days ago

13 minutes ago

utes ago

14 minutes ago
14 minutes ago
15 days ago
15 days ago
15 days ago
15 days ago

UNLEASH YOUR EXCELLENCE

Help
B Launcher
B + X

X | [ 20180314in_m X

DB » = C

The 3@ most important features are (in descending order):

Markdown v

discount_perc 1000
total_baseline_units  20.87501583207251
multibuyy  29.46558234781471

second_placement_perc
second_placement yn
total_nr_products

discount_amt

25.02379538743049

16.22992105219977

16.08932080933273

11.380897469192636

consumer_length  0.000287488324262
mechanism_type  9.24644573017625
planned_discount_amt  8.286220836617153
field_35060  7.322786255314786
planned_discount_perc  6.181457476187908
planned_base_price  5.670838135929294
template  5.406082056730605

baseline_vol 4.72121684040796355

baseline_units ~ 4457171339508108

of base_price  3.8924639489548213

planned_ef base_price  3.988548072663035

of promoted_price  3.526254915544128
pre_fwb_gty 3.4179304540022044

total_ef gty 3.3236260102866515
baseline_units_ext  3.3109994008917214
planned_ef promoted_price  3.034419876345118
baseline_units int  2.094586988704439
planned_ef discount amt  2.8748155645228106
yearweek  2.033470507683652

post_firb_gty
week
week_agg_2

week_agg_4

1.3721439097698762

1.4666142277183578

1.4626132971495318

1.4515423187708307

No Kernell @

Please de not forget to manually check for co-correlation (such as beseline_units end baseline_vel)

Try Automated Feature Selection

© VISUALFABRIQ 2018
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All leading Al models can be used

File Edit View Run Kernel Tabs Settings Help

+ b

Files

L

Name -

B9 data_pricing

0 od

& roF

9 prediction_model output
- [A] 20180313_fwb.ipynb
= [A] 20180313 _liftipynb

[W] 20180313_phasing.ipynb
W 20180314 ef gty.ipynb
- [A] 20180314_in_mkt_qty.i...
[ ef qty_20120328.meta
D ef_qty_20180328.pkl

Commands Running

Cell Tools

Tabs

D jupxlsx

™ total_fwb_20160313m..
D total fwb_20180313.kI
D ulnl_20180313.msgpack

visualfabriq

c B Launcher X | [/ 20180313 liftip X | (W 20180314.in_m X | (A 20180314 ef qt X
8 + X O 0O » = C  Markdownv Python2 O
#7 N
Last Modified # regressor = ensemble.AdaBoostRegressor(ensemble. ExtraTreesRegressor(n_estimators=28, n_jobs=-1), n_estimators=7a)
5 months ago regressor = ensemble.GradientBoostingRegressor ( X . i
n_estimators=158, # 300 how many optimizations do we do Typically used libraries
amenth ago subsample=0.3, # 8.3 how much data should we use in every optimization run (standard 1.9, but lower values can prevd
2 months ago learning_rate=0.1, # 8.1 how much should each additional tree shrink in weight (standard 0.1)
max_depth=20, # 20 what is the max depth (standard 5) .
2 months ago min_samples_split=100, # 100 what nr (int) or % (float, 100%= 1.0) of observations do we need for a split in the ford PYTbRCH
15 days ago min_samples_leaf=20, # 20 what nr (int) or % (float, 100%= 1.8) of observations do we need for a leaf in the forest TensorFlow
4 max_features=len(prediction_model.features), # do this 7f you want to limit the amount of features relating to the &
a day age )
15 days ago dmlc

prediction_model.model = regressor

Tty # prepare the input XGBOOSt .

7 minutes ago
# possibly check: https://github.com/sutoml/auto-sklearn/blob/master /example /example_regression.py
# Use LightGBM GradientBoosRegressor https://github.com/Microsoft/LightGBM

25 minutes ago L | g h tGBM lSM StatsMoclels
Statistics i Python

15 days ago

15 days ago Predict and score the model

15 days ago

25 minutes age

scores = cross_val_score(prediction_model.model, predict_df, target_df, cv=5)

15 days ago print("Accuracy: %0.2f (+/- %0.2f)" % (scores.mean(), scores.std() = 2))

Accuracy: 0.91 (+/- 0.83)

# now actually train the model on the entire data set
prediction_model.model. fit(predict_df, target_df)
#save the model

prediction_model.save()

# predict the lift and check additional scoring
predict_ef_qty = prediction_model.model.predict(predict_df)

if log:
# if it was logarithmic, expand the 19ft again
predict_ef_qty = np.exp(predict_im_gty)

Price
Price
Price

predict_ef_qty[predict_ef_qty == np.inf] = np.nan
# score the model

score_model(predict_ef_qty, target_df)
print('Forecast Error: ' + str(109.8 * np.sum(np.sbs(target_df - Size Size Size.

Oy + 01 0o + 61z + 22 0o + 01z + Or2 + B33 + 042t

print('\nCompared to the version 3 actuals:')

score_model(df['total_ef_qty 3'], target_df)

print('Forecast Error Actuals: ' + str(186.@ * np.sum(np.abs(targ] ngh bias "JUSt right" ngh Variance
R®:8.9419453238680193 " .
MAE:1238. 3583645548438 (underflt) (Overﬁt)
HAPE: inf

Forecast Error: 22.20202283582475

Corpared o the veraton 3 ssmate: Managing overfitting vs robustness is the key

R*:0.8708368061090273

ey e to creating reliable and accurate predictions

Forecast Error Actuals: 38.12635545306076

UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018
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COMPARE PERFORMANCE

Models can be compared to human estimations and other models

An example of in-market promotion effect estimations

1200000

1200000
1000000

1000000

200000

200000

—400000 —400000
-200000 200000 1000000 -200000 200000

1000000

Human Planning

Al Planning

visualfabriq ‘ UNLEASH YOUR EXCELLENCE
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Start to move to Al based promotion planning

Always up-to-date, person-independent and reliable

Enter Zero Touch Planning
Select the Customer for PromOtiOnS

© The system looks at different scenarios for you and
Select the Period suggest the best options

© 1t will tell you how reliable the prediction will be

Select the Product Mix ©  All operational steps are fully automated and guided
by Al, leaving only the negotiation and approval
cycles for the users

Pick the best Volume,
Revenue, Margin or
Penetration Strategy

Negoiate with THIS IS ALL AVAILABLE NOW IN
the Retailer 2018

visualfabriq | UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018“
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Views on Al in the TPx space from the leading analysts

Gartner  BPOI

G G
Algorithms and machine learning will ultimately outpace traditional Deeper analytics, better user experience, and capabilities for optimizing
methods in defining business best practices and process models. promotions through predictive models are key differentiators that are
Technologies already exist to provide complete traceability from highly sought after.
raw material to consumption, but consumer-driven enterprises still
struggle to fully leverage this capability. Technologies (e.qg., The ability to articulate and deliver against a vision of where the TPx
blockchain) already exist to provide complete traceability from raw space is going in the two-to-five-year time horizon and beyond for its
material to consumption, but consumer-driven enterprises still targeted geographies and tiers of customers.

struggle to fully leverage this capability.

POI about Visualfabriq:

To qualify as a comprehensive TPO solution, the solution must » )
enable key predictive or prescriptive capabilities. These include > Very positive growth trend and a strong roadmap going forward. Investment
’ in people and product have been steady. The company has consistently

the speCIflcatlpn of constralrlts, |terat|v_e scenario planning, been able to win deals with companies that have announced other vendors

recommendations for effective promotions and allowances for as the global standard. This is particularly true in the Netherlands. We

cannibalization and halo effects. believe that the work it is doing on machine learning will pay dividends as an
early mover advantage.

Substantial data integration will be required, as will modeling and > Avery robust set of administrative tools that should allow the user

domain expertise. organization to have full control of the solution. This includes the ability to
get inside of the predictive models (like Python) using Jupyter to facilitate the
modeling in a repeatable way. Ability to handle significant amounts of data.
Everybody makes this claim, however we watched the system load 15,000
promotions in just 30 seconds. Visualfabriq acts like a very mature software
company by offering 2 major and 2 minor releases per year.

- Ll
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v/

With visualfabrig’'s
applied Al we
ensure the
following:

visualfabriq ‘ UNLEASH YOUR EXCELLENCE

Ability to handle up to large amounts
of very diverse data for each market

A

Access to the leading machine
learning & deep learning ai models

A

The ability to directly industrialize a
predictive model directly in your
processes

© VISUALFABRIQ ZOIBH
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Before you start, set ambitious but feasible goals

Baselines Promotions

Automatic 95% 90%
Accurate 90% 5%
Improve ROI 10%

visualfabriq ‘ UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018!
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Al can deliver enhancements to many parts of the process

Week Level Promotion Product Level
E What do What do
< shoppers buy e shoppers buy
= normally each for a certain
- 1 .
— week? : promotion?
_____________________________ ,.
> | i
% How Is ? Do retailers
© demand buy additional
L distributed to
> ex-factor stock for a
w y promotion?

weekly sales?

visualfabriq ‘ UNLEASH YOUR EXCELLENCE © VISUALFABRIQ 2018=
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Al models are consistently twice as accurate as human
estimations*

Week Level Promotion Product Level

@ 30% -> 10-15% 50% -> 20-30%
= f Demand Baseline
: : -
- 1 b
! |
| S N
1
1
____________________________________ I. B e o o e o e o e o e o e e o o o e o o o o o o e o o
1
> 20% -> 10-15% E
B Weighted A hasi diffi i 11.829285315577186 I
I3} e o ’
@ o
LL o
>< Name- pred_::;’iii::iing_perc, dtype: floatsa
L

*Human and prediction accuracies are based on averages of various categories and clients in over 10 markets
© VISUALFABRIQ 2018!
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Realize that Al is not a goal but a journey

All data available as
insights for users
and as input for
modeling

!
> >

Al models leading to
reliable and
accurate predictions

Creating
consistency
regardless of

individuals

I
>

>

And the ability to
optimize any choice
in the process

But one that will deliver results along every step of the way

visualfabriq ‘ UNLEASH YOUR EXCELLENCE
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Disclaimer

The information contained in this presentation is intended solely for personal reference. Such information is subject to change without notice,
and although we made all reasonable efforts to ensure the correctness of this presentation, its accuracy is not guaranteed and it may not
contain all material information concerning Visualfabrig (the “Company”). The Company makes no representation regarding, and assumes
no responsibility or liability for, the accuracy or completeness of, or any errors or omissions in, any information contained herein.
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