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\Z S099+ Demand planning - Topics

Better Decisions, Faster Improve “Explainability”

In v8.60, we made a number of improvements to With v8.60, we’ve added functionalities to explain why
our forecasting engines to give better, faster our engines output specific results, allowing for more
results transparency and user trust

What You Might Have Missed Coming Next

In v8.50, we added a number of enhancement WEe’ll preview one of the new functionalities in

to our Causals Engine development for one of our next releases.
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Explainability

\Z Improved Alerts

@ Challenge

To satisfy business requirements, SO99+ uses many functionalities
to calculate the statistical forecast

= When these functionalities work together, it can be difficult to
understand the intricacies of the system outputs

@ Solution

= A new report captures all the Item/Area combinations for which
the forecast has a high probability of being wrong

@ Benefits

Users trust the system more since they can better understand
what happens behind-the-scenes

= Improved stability over time, as identified problems can be fixed
before they disrupt the model
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Explainability

User ID: UoM Currency View stock in View records O
SYSTEM . Cost . EUR . Levels - 10000 . Filters
‘ Severity )¢ ~
v Urgency =)
v
3 v
Apply
A
Severity * Item Code Sales Area Code Avg. Demand (OL) Avg. Forecast (OL) % Probability (OL) Avg. Demand (Qty) [EUR]  Avg. Forecast (Qty) [EUR]  * Probability (Qty) Ratio Forecast/Demand (Gty) Details: main effect affecting the forecast  Stét
e
Y 1] 6308 e 248 9075 126597 158 137 Speciol octions O-

2023 ToolsGroup Confidential - Not for Distribution



Explainability
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Time slot UaM Date Range
BY EXCEPTION - -
Month v Units v September 2020 =2 January 2025 Forecast Layers
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= Dummy Demand = Effective Demand: 00 Exceptional demand Superseded Demand — SO+ forecast: 450
Name Nov 2023 Dec 2023 Jan 2024 Feb 2024 Mar 2024 Apr 2024 May 2024 Jun 2024 Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024
Observed Demand
Effective Demand
5099+ Forecast 1,058.5148 1.013.54834 11131382 1,018.8253 1,021.0291 1,071.6996 1122316 QTLINE3 1125.506 10778452 10299323 11290013 1,031. 7427 1,081.6653
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Explainability

Forecast and Demand Manogement | &
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SC9+ Fo oN.0643 0746195 0346263 1,093.448 002.86237
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Better Decisions,
Faster

Lost Sales Enhancements

@ Challenge

= Supply uncertainty is becoming more and more common, increasing the number and length of
stock-outs

= The effect of lost sales is not the same for all customers. Some customers are willing to wait,
while others will walk away

= Demand cleansing activities for such situations can be tedious and time consuming.

@ Solution

A more flexible “Automatic dummy demand creation during stock-out periods” functionality:
* Lost Sales Management by Area
* (Calculate Lost Sales on Commercial Forecast

* Considers Minimum Sales Lots for stock-outs
@ Benefits
= Improves quality and stability of forecasts
= Breaks the vicious cycle of negative trends creating future stock outs

= Automated cleansing frees up planners’ time to work on more value-added tasks
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Better Decisions,

Faster

M Lost Sales Enhancements

Time slot UoM Date Range E ° Stotus &
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Name Dec 2021 Jan 2022 Feb 2022 Mar 2022 Apr 2022 May 2022 Jun 2022 Jul 2022 Aug 2022 Sep 2022 Oct 2022 Nov 2022 Dec 2022 Jan 2023
Observed Demond | 503 109 14 148 185 229 84 226 3% 0 189 436 408 44 2
Effective Demand 503 199 /AA 148 185 229 84 226 263 179 189 372 408 44 S
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Better Decisions,

Faster

M Lost Sales Enhancements

Time slot UoM Date Range $ stors @
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Better Decisions,
Faster

\Z Flexible Forecast Aggregation

@ Challenge

= Demand forecasting at Item/Area level can be too granular for certain industries and the system
may have delays identifying trends

@ Solution

= A revised forecasting process structure enables the forecast to be executed at any desired
aggregation level, maintaining visibility at the item/area level

@ Benefits

= Improved quality and stability of the forecast at the atomic level when demand is too fragmented
and behaviors happening at higher levels cannot be caught by the standard forecasting algorithm

= Delivers better performance for the forecast calculation process
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Better Decisions,
Faster

\Z Use known future customer orders to improve forecasts

@ Challenge

= |t is common to receive customer pre-orders months/days in advance, flowing recurring pre-book
patterns

= SO99+ uses these future orders only to drive replenishment and adjust forecasts until these
customer orders become historical demand

@ Solution

= A new re-forecasting algorithm uses customer orders within a frozen horizon (for placing future
orders) to understand if the standard statistical forecast needs to be adjusted, shortening user
reaction time when the market deviates from its expected behaviour

@ Benefits

= Improved short/medium-term forecasts because users can react sooner to market changes
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Better Decisions,

Faster

N Use known future customer orders to improve forecasts
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Better Decisions,
Faster

\Z Automatic Machine Learning (ML) parameters

@ Challenge

= Defining the right hierarchy level used by the ML engine is time-consuming, mostly spent on
manual trial-and-error

@ Solution

= The new automatic selection of the product and market hierarchy levels feature makes the
system autonomous in detecting the optimal hierarchy for Seasonality and Daily Sales Profiles
clustering engines

@ Benefits

= Ensures higher-quality clustering results and, therefore, improved forecast accuracy

= Simplifies and shortens the implementation process
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\ NPI - New Dashboard S -

@ Challenge

= Users, and consultants, often struggle when setting up ML engines

= Selecting the right attributes to properly feed the system is hard
= ML model validation is hard

= If you do not trust the model, you will not trust the results

@ Solution

= A new type of dashboard that allows users to:

Monitor model issues (e.g. overfitting) or issues with features

Explore feature data to better understand the features and their respective issues

What-if capabilities to see how the prediction would change when altering features

A Model Explanation that allows users to better interpret the results

@ Benefits

= More transparency in the model engenders more trust in the overall system
= Easier setup and monitoring

= Higher forecast quality for the launch of new products

© 2023 ToolsGroup Confidential - Not for Distribution



Explainability

N NPI - New Dashboard 7

Division Split Value
E - F -
Model Summary "What if' Prediction Explore Data Model Explanation Feature Interactions
Model Summary Product Hierarchy Market Hierarchy Last Fit Time Last Predict Time # Train data rows Overfit Measure
Helps you detect IS5ues wilh your current model Item Area 2022-12-05 16:13:37 2022-12-05 16:13:37 5600 1.27
Global Status

Model Recency
Model was trained recently; we consider a model that is older than 180 days to be an old model.
Feature Status

Overfit Measure

The model is moderately overfitting. To measure overfit, we consider the ratio between test and training ermor: a ratio above 1.5 represents a high overfit; a ratio above 1.25 and below 1.5 represents a moderate
owverfit

@ suggestion

Check feature wamings and consider removing features. You might also want to run automatic feature selection.

Data Size

Dataset size is adequate; we consider it likely that a training dataset with less than 20 rows would be better processed manually than with a machine leaming method such as NPI.
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Explainability

N NPI - New Dashboard 7

Division Split Value

E hd F =

Model Summary "What if" Prediction Explore Data Model Explanation Feature Interactions

Select a Product Select a Market:
"What if" Prediction
Explains the prediction for specific future launches and allows you to experiment with other feature values ITEM_lw v AREA_I ¥
What If Results Update Features Waterfall Plot
LSTPRICE ITGood 0 ITGood_1 fx)

13.24 - +  [TATTRo_4 v [TATTRLS - TGood 1
ITManyValues ITUncorr ARGood ! = ITGood_0 “

ITATTR2_302 - ITATTR3_2 ~  ARATTRO_6 - & = ARGood =Rl
F ITUncorr . +4.31
ARUncorr
13.239 = LSTPRICE sh?'
ARATTR1_3 -
ARUncorr -2.11 ‘
ITManyValues ' +1.45
200 220 240 260 280 300 320
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Better Decisions,
Faster

\Z Light Gradient Boosting Machine

estimator
® gbm
We constantly review and upgrade our engines to use the latest technology. e random_forest
In v8.60, support for a new estimator Light Gradient Boosting Machine (faster and more reliable) " oboos
has been added. It is now the default for our NPI and Causal engine, and it is available for the
other ML engines.
THIS 15 YOUR MACHINE LEARNING SYSTET? ) ‘
YUP! YoU POUR THE DATA INTO THIS BIG : :
PILE OF LINEAR ALGEBRA, THEN COLLECT N | :*
THE ANSLIERS ON THE OTHER SIDE. . | =
£
WHAT IF THE ANSWERS ARE LJRONG? ) . i L
JU&T S_ﬁR THE P”HE wﬁL 0 50k 10[]; . Ro;s:k 200k 250k
THEY START (OOKING RIGHT.
3 . " '
0.1 ;-. ‘.l: e
o Baateat : e
# Fitln Rows
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What You Might
Have Missed

Causals Engine - Enhancements

@ Challenge

= Users have additional external variables aka causal factors (e.g. economic indicators, evolution of
product prices, competitor activity tracking) that they think are related to demand

= Users need to be able to see if they are related and — if so — how can they be used to improve the
forecast

= Further, they have to understand if there is a lag between a causals factor and its effects on
demand

Solution

Our Causals engine (ported to Web Client in v8.50) allows users to:
= Explore causal factors
= Use causal factors to impact the forecast

= |dentify the correct lag automatically

@ Benefits

= Possibility to explore casual factors side-by-side with the demand
= Improved forecasts using information from causal factors
= Automatic identification of correct lag between causal factors and their effect on demand
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N Causals Engine — Web Client
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\Z Back-Testing — New Dashboard

@ Challenge

= S099+ engines are powerful but complex and have many parameters

= Comparing forecasts with different settings is time consuming

= With budget and time constraint, achieving an optimal result is often not feasible

@ Solution

A back-testing engine is now (as of v8.60) an integrated functionality

= Allows consultants to easily configure simulations and to store the results of each simulation at
their desired hierarchy level for later comparison and analysis

= In a next version, a new dashboard will be available to easily analyse the results of a single back-
test or to compare multiple back-testing runs

Benefits
@ = Faster implementation process through easier model validation
= Improved forecast accuracy
= Easily compare forecasts with and without machine learning

= Facilitate the upgrade to new versions by comparing forecasts between versions
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\/ Back-Testing — New Dashboard

Division
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EXPO Benchmark backtest Mongthly Item Area 16800
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