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@ The Kellogg Company

Chibs - o |
jGrain

Our Vision: Nutr

To enrich and delight

the world through K’AV@ | OUAY. | Gadinbago

foods and brands

that matter. Special ~

Our Purpose:

MorningStar.
Farrers

Nourishing families

J=
so they can flourish W _ 7% Carrs

and thrive.




@ The Kellogg Company

25 domestic US plants, plus CoMan Mfg in 18 countries and distribution in over
and CoPackers 170 countries




@ The Kellogg Company

Sustainability SUSTAINABILITY

* Strong focus on
reducing the
environmental
impact of our
business practices

\\Aor,te By 2020, reduce

total waste in

a plants by 15%*

1,000,000 T 8%

pound:s of packaging avoided in just one of Gallons of water reduced in just one plont per Reduction in total woste from 2005 - 2014
' d packaging reduchion inifiatives in 2014 | year through conservation initiatives |

20052015 in Energy and Water Cost Savings
in our manufacturing sites

35+

35 Kellogg's Oriains™ Projects in 5 confinents lo
opor best proctices in sustoinoble ogrculh

294,000 @ 15200 @ 10,000

formers supported directly ond indirectly Smallholder farmers supported through Women farmers and workers supported
Through programs from 2014-2017 m Kellogg programs from 2014-2014 ~ through Kellogg programs from 2014-2017




@ The Kellogg Company

Kellogg Co.
Quick Facts:

REAL TIME 10:44 AM EDT 04/23/18 Volume

. 345951
* HQin Battle Creek, 60.38., St

011 018%

° ° 1Day Range
l\/\lchlgan 59.99- 60.69
52 Week Range

* Foundedin 1906 o a2

ADVANCED CHARTING COMPARE =

Open 60.38 Prior Close 60.27 04/20M18)

i 2 O 1 7 re V e n u e Of 1 3 1Day K018% DJIA-D16% S&P 500 0.05% Consumer Goods 034%

Bil I ion dO”arS Graphics & Data courtesy of Wall Street Journal.com

* #216 on Fortune 500 Income Statement Kellogg Co. = RECENT ACQUISITIONS

QUARTERLY ANMUAL

4 Acquired
l S t 2 O 1 7 Froge Acquilr:d
o 2 ina MASS Food Group
MNet Income 2017 S-year trend ,ﬁ:m Tj::::avf:n/:g:a in Egypt
28 D {m
. R ultipro
Net Income Growth +82.85% _—-
158 | J J l
1B : Sales or Revenue 12938 . .
. . . 2000 2012 2013 2014 2015 2016
S00M
i Sales or Revenue Growth -0.65% — ° T ‘.
0 : 3 ;
[ 1 | - FARMS y United Bakers Acquired Bisco Misr

Ka:sh] Group in Russia in Egypt




@ Consumer Packaged Goods - Food (CPG) Recent History

General Mills Five Challenges for the CPG
Sales or Revenue 15628 ..... s t -
ector in 2018
Sales or Revenue Growth 570 T EEEm Tough hurdles amidst a steady shift in consumer preferences
Mondelez Perspectives
Sales or Revenue 3590 B 2018 Consumer Products Industry Outlook
Newer approaches and bolder moves in consumer goods
Sales or Bevenue Growth -010% — . As consumers prosper from stable US and global economies, the consumer products
industry will reinterpret traditional levers to fuel growth in a hyper-competitive market.
Kraft Heinz
7 Mega-Trends, Challenges and
Sales or Revenue 26238 maEEB Opportunities Disrupting the CPG
Sales or Revenue Growth -0.54% Bl IndUStry _ .
| ] by Jesper Grode and Carlos Dufour | June 21 2017
Pepsico :
P Megadeals in Consumer
Sales or Revenue 653538 Packaged GOOdS
Sales or Revenue Growth +115% How supersized deals are helping the sector respond to
Deal Maker challenges.



https://retail.emarketer.com/article/five-challenges-cpg-sector-2018/5a4537eeebd40008a852a266
http://blog.stibosystems.com/7-mega-trends-that-disrupt-the-cpg-industry

@ Consumer Packaged Goods - Food (CPG) Recent History

Challenges

eCommerce Disruption of Retail
Landscape

Lower barrier to entry for
startups

Changing consumer preferences
— fresh — avoiding center aisles

Private equity take overs -focus
on cost cutting and efficiencies

Increasing transportation costs

Opportunities

New distribution methods

Incentive to innovate and
acquire

Accelerating trend
identification

Revenue growth management
analytics

Supply chain analytics



The Analytics Journey at Kellogg

e Start with End State in mind
e Cross-functional
e Common platform for efficiency and speed

Quick wins
Leverage pilots to prove out business cases, new
approaches, and technologies

* Once we have proven the business case, we will
then scale quickly to other businesses and
geographies



The Analytics Journey at Kellogg

KEYSTONE: Our Analytics Ecosystem

«{ Data Source Examples

suppliers
Supply Chaln/
Flnance

Data d

Transformation

@-: Kellogg Data Lake

Advanced
Advanced - End
A [} : * Analytics
Analytics Partners Users
Visualizations Data Everyday
Harmonization Users

®

Business
Intelligence
& Reporting

Data Science
& Predictive
Analysis

Complex
Propriety Data
Solutions

Market Place
Sensing or
Advanced

Benchmarking

- (@3

Power Users

Data
Scientists

10



The Analytics Journey at Kellogg

Data Science

Data Visualization
COE

Reporting &
Modeling

Analytics
“Factory”

Data Services

Platform
Architecture

Data Governance

SWAT team approach to big opportunities; aligned to functional areas; end to end deployments
(data, model, tool development).

Proof of concept team that partners with the business to train business users on best practices of
data visualization and to foster data democratization.

Sustainment of created models; ad-hoc reporting requests from existing data sources or models;
support of data changes - entry level — data scientists in the making.

External resources that translate data science projects into long term ‘operationalized’ solutions.
Typically IT resources that translate SAS, “R”, Python to more supported IT tools.

Organizational responsible for connecting ‘Keystone’ to data sources and harmonizing the data.
Database admins and SQL experts.

Individuals responsible for the connections among the various components of the analytics
ecosystem and product management of each component.

Team responsible for source system data management and harmonization.




The Analytics Journey at Kellogg

Drn® O

Large amounts of data in silos Integrated data w/ improved insights

Poor data quality Data governance
Reporting the past - reactive Real-time and predictive insights
Internal focus: reporting on ourselves External focus: customer/consumer

Inconsistent metrics Consistent exception based measures

Redundant activity: significant time Consolidated data collection and
on data collection and reporting reporting activities




@ Translating Data Insights into Actions

1. Process engineering for “action-based analytics”

i

a-@-

2. “Immersive technology’ for interaction & collaboration

CENG

3. “Storytelling” with the full analytics ecosystem

101101001 + <© + @9 =



@ Translating Data Insights into Actions
Process Engineering: Action Based Analytics

© MODEL © VISUALIZE - “Dazzle”

ETL, Data Modeling, Statistical
Modeling, Machine Learning

+ -Jlr-t- >
$Sas “ gy o
et +ableaur
DATA I
Collect, Cleanse, Collate, Consume
- © enricH -

Provide a mechanism for

users to provide context,
Data Data Data Data decisions, and feedback

X on the data

© consumE

Expose your insights for decision Engage users to interact and learn
making from the data

ACTION

Decide - Implement
Act - Real World
Activity



@ Translating Data Insights into Actions
Process Engineering: Action Based Analytics

PDR;|
owner: [
DueDate: |
Action:

Integrated Planning Comments:

Commercial Comments:

Supplv Plannina Comments:

Click to View Packaging Risk
Click to add or edit comments

View DEtails of the Risks for this SKU

RS e R ey

ﬂ/atalyst z

Turning insights into act

Material Number

Material Description

Comment Tracking for the Control Model

]

Name of Action Owner:

Action Section: Please add comments, action owner, and due date for the actions that will help mitigate the
risk associated with this material number.

——— Action Item Comments (what will be done to minimize risk)

Due Date for These Actions

Business Unit Category Brand External Material Group
(All) - (Al - (Al - (1) -
Material Number SKU Type SKU Status Planner Initials
(All) - (Al - (Al - (A1) -
Risk Matrix Planned Production | (ay) - View Over or (Al ~ | "Snapshot” -
Select a Risk Bubble to Filter in the Next 8 Wks? Under Forecasted Date
Level of Risk
Risk by Category @ @ @ @
COLD CEREAL 5 3 5
BARS $ $
g CRACKERS $ 5
a COOKIES $ §
o] SYRUP CARRIERS $ 5
g— SALTY SNACKS $ H
i FRUIT SNACKS § H $
P ° O e TOASTER PASTRIES § $ $
° VEGGIE H 5 ¥ $
5 OTHER CONVENIENCE $ § $ $
= H&W BEVERAGES $ 5 $ $
E FROZEN MEALS $ H $ $
HANDHELD $ Z H §
INGREDIENTS $ H §
SKU Listing “iew ltems Regardless of Comments ¥  Default Sorting View All SKUs Regardless of Risk v
Base SKU SKU First Cull Product Risk "6 Over § Est. § Disco. Shop. Wks over
Material Number  Type Ship Date Description Class Age Outs Risk List§ MIPO (8w)
[ ] 7 ] 3
[ ] % $ §
o % 8 5
® = % $ 5
® = % $ $
. E k) 5 3
e E I H
Hidden Data e %S $
® = % 8 5
® = % s $
[ = % $ $
® & % s 5
o % 8 5
[ J = % $ $
[ ] % 3 §
® (=l % S $
[ ] L $ [
® I % 8 5

4

< April 2018 >
Sun Mon Tue Wed Thu Fri Sat
25 26 27 28 29 30 31
i 2 3 4 5 6 7
8 9 10 11 12 1314
15 16 17 18 19 20 21
22 23 24 25 26 27 28
29 30 1 2 3 4 5

Comment Section: Please add general comments from the integrated plan

regarding issues related to this material number.

Commercial Comments

Demand Planning Comments

ning and commerical perspective

Supply Planning Comments

2/9 TWO - target dropped; forecast
adjusted last week;significant food in
Fontana; KLK will review for redeploy
if possible .

1.26.18 TWO: Age extend. Need product in
1457, Cut 260 cases in PL. K to review
with KLK

Extended at 1465 & 1427

4

Save Your Changes




@ Translating Data Insights into Actions
Process Engineering: Action Based Analytics

° e Level of Risk e
o

@
Predictive Model t ?EbklveEC: -

(Decision Tree)

THE POWER TO KNOW,

|

§X Kellogg Data Lake

gsas @ % —f9 e
IodS g g 1000 -
joo o

nJ

Microsoft®

NET

/—o

Actual
Real
World
Decisions
and
Actions

D

\



@ Translating Data Insights into Actions

K-Max: Immersive Technology

455”\* Supply Chain Benchmarking Dashbosrd and Data Navigator “”) Supply Chaln Benchmarki
Vo d NN S

- ¢ Vo Pt

-
-
- .
-
-
.-
.-

* A typical monthly staff
meeting

Interactive, immersive, and agile



Translating Data Insights into Actions

K-Max: Immersive Technology — Go “Big” or Go Home

Small Form Factors Big Form Factors
e Tablets —

* Smart
ADVANTAGES DRAWBACKS ADVANTAGES DRAWBACKS

 Touchscreen Monitors

* Multi-Screen Projectors

* Large Format Displays
Watches

 Mobile e Small Screen Size * Large Canvas Size * Canlead to ‘chart junk’

* Forces simplicity e Loss of ‘Context’ e Clear Contextin Viz * Requires Dedicated Tech.

* Individualized « Constrains Design * Collaborative * Regs Dedicated
Dashboards

 ‘Immersive’



@ Translating Data Insights into Actions

Fishing Navigator | Data References

Fishin' in the Miften: Catching Big Fish in Michigan
SELECT A FISH SPECIES

m ~

ish for fishing advent
dewn menu to fin

Michigan has o d
ound

&l

Inches Pounds
13.75 275

Waterbody
Vaughn Lake

County

Michigan State Alcona

Record(s)

WHERE TO FIND BIG BLUEGILL

For big bluegil,
than Houg! aleec
and be prepared fo become o
Master Angler!

© Opensireet

p contributors

TOP FISHING METHODS AND BAITS FOR BIG BLUEGILLS

stilfishing | - ' > CRAWLER [ 25 27 %
spincasting [ 14.47% worM I 18.08%
orittishing [ 12.75% WAX WORN I 9.02%
Baitcasting [Jilij 10.33% LeecH e 2%

= RED WORM [ 2.16%
ice Fishing [l 6.61% CRAWLER HARNESS J]1.94%
Troling [l] 3.89%

LEAF WORM || 1.86%
Flycasting [l]3.63% CRICKET || 1.64%

WHEN TO FISH FOR BIG BLUEGILL =

= 338
a 307
' ] =] I I B =
(map, fishing
at month. 49 60 4 52 l 49
=

Jan Feb Mar Apr May Jun ' Jul Aug Sep Oct Nov Dec

The
trends of
BLUEGILL o
month to filter the other
methods, and baits) for

. . HOW "SAFE" IS THE CURRENT MICHIGAN
. STATE RECORDS FOR BLUEGILL?

Years Since the
N State Record was
Tied or Broken

for BLUEGILL 32
Michigan. Notice all the blue pc\l’\h
Angler

oo ,"ﬁl.l

8 9 10 12 13 4
ungmum

* “Long-form” Viz Style
(Requires Scrolling)

Fishin'in fhe Mlﬁen Cofchlng Bxg Flsh in M!ch1gon

Mchigan nos

Michigan State Record for BOWFIN
Waterbody County
rooked Lak L

Inches
nost 15,01

Michigan State Record(s) Year

SELECT A FISH SPECIES

WHERE TO FIND BIG BOWFIN

Pounds

Fishin' in the Mitten: Cotchmg B\g F\sh in M\ch\gon

Michigan hos o

TOP FISHING METHODS AND BAITS FOR BIG BOWFINS

stittishing I - -~ sow ano arrow [ - <~
Bowfishing [ 1< == mnnow [ ' <
spincasting I <7 crawer I
gaitcasting [N 1025~

Trolling [l 17%
Ice Fishing [l 2025
Flycasting [025%

Unknawn |0

crawter HarNESs [l

L
= = = . I I I . =
= —

Jan  Feb  Mar  Apr May Jun  Jul  Aug  Sep Oct  Dec

WHEN TO FISH FOR BIG BOWFIN
s the seasonal trends of
gler sized BOWFIN are

* Multi-Screen Visualization
* (All Visible at the Same Time - Context)

* Removing ‘scrolling’

* Context of visualization apparent

e Holistic view
e Guided ‘“flow’

Fishin' in fhe Mlﬂen' Corchmg E.|g F|sh in M\ch@m

M|cmqn n

Years Since the State Record 35 BOH;FE;; "
was Tied or Broken
14
9 :
12
51
310
2
H
8

B
I
1
&
e
@
s
8

N 32 33 ) 36 38 37 38 39
Length (in)

‘lumping’, or ‘hyperlinking’

filling in sections based on selections

* Extended canvas for storytelling



Translating Data Insights into Actions

K-Max: Immersive Technology

@( Kellogg Data Lake

+1+
— ) - A
® ® +
THE POWER TO KNOW. + a b | eqagu®

EEEEEE

* Business Value
* Elicits interaction, collaboration
*  Moves away from static PowerPoints to interactive discussions
*  Provides a comprehensive view (E2E) performance in one view
e Engages individuals to ask questions and ‘see’ interactions of data
*  Provides a multi-purpose environment:
Creative problem solving
White boarding
Wireless projection of screen content
Interactive data visualizations

20



@ Forecasting Redesign at Kellogg

Previous Forecast Method
Demand Planners spent

a lot of time improving
the stat model output.

] <— Stat Model
Output
The efforts were not - VIADE
guided by a clear and B
updated segmentation . i
for prioritizing effort. Time & Effort
Consensus
for Demand | | «
Planners Forecast
“ MAPE

Current Forecast Method

Time & Effort
for Demand — |

Planners

2. Improved
Consensus
MAPE

1. Less work
to improve
Stat Model

<+— Stat Model
Output
MAPE

| Consensus

Forecast
MAPE

21



@ Forecasting Redesign at Kellogg

Objective - reduce work required to obtain the consensus
forecast — move to total forecast - implement forecast value add

* Method: Alternative ways to forecast consumption (first tier in Multi-
tiered causal analysis)

* Broader set of forecasting models to apply to forecast
consumption

* Better use of feature, display, etc.

* Achieved through repetitive ‘design of experiments’ to evaluate
multiple settings for forecast server parameters

* Method: an analytical segmentation hierarchy rather than a business
hierarchy



@ Forecasting Redesign at Kellogg

Design of Experiments for Forecast Server Settings

Forecasting Settings [ =

Forecasting Settings i [ > ]
Time ID
@ 1 changes are made to the setings below, the project il be automaticaly diagnosed. For each seres, nen Data Preperaton @ I changes are mad t the settngs below, the project il be automstcally dagnosed. For each seris, new

system-generated medels will be created, all other models will be refitted, and a forecast model selected.

systemgenerated models wil be created, all other models wil be refitted, and a forecast model selected.,
Diagnostics

Model Generation

Madel Selection Select how to interpret embedded missing valses o - Model Selection Fit the folloning models to each series {must select at least ane)

Forecast Forecast

Combined Model Select which leadingtraiing missing values to remove: Nene Combined Mods! System-generated ARIMA model(s)

Recondiiation Recondiiation
Select which leadingftrailing zero values to interpret as missing: |Right -

Create two models, each of which uses a different identification method for model indusion, (Recommended)
7] Ignore data points earlier than the following date: 013an2011:00:00:00 | [l

Identify inputs and events for model inclusion before ARMA components.

7 Identify ARMA components for model inclusion before inputs and events.

System-generated exponential smoothing models

System-generated uncbserved components models

4
Time ID D
Dats Preparation @ If changes are made to the settings below, models for each series wil be automatically reselected. For each series, all models T et @ 1Fchanges are made to the seténgs below, the project wilbe automaticaly dagnosed. For each seres, new
| Disgrostics il be refitted, and a forecast model selected. el system-generated models il be reated, all other models wil be refitted, and a forecast model selected,
iagnostics
Model Generation Model Generation
Model Sclection Use the folloning settings to select a forecast model for each series:
om— JERTL Model Selection Perform intermittency test, Sensitivity: b+
orecast hold for el sel = Forecast
I Combined Model (] use holdout sample for model selection: 21 Combined Model [F] Perform seasonalty test. Sensitivty: .01
Reconciiation
Maximum percantage of series that holdout sample can be: SE Recondlation -
Minimum rumber of sezsonal cydles for & seasonal models 2f
| (] Maximum number of ending zero values for non-zero model: (= Minimum number of observations for a trend model: 2f
Maximum percentage of ending zero vakues for non-zero model: = Minimum number of ebservations for a non-mean model: 1
|
- | ’
Minimum number of observation to perform the end-zeros test: 1B Functional transformation (dependent): None =
Selection criterion: Root mean square error - Box-Cox parameter: O
Forecast: Median
(] Diagnose independent varizbles separately; Both
Outiier detection(ARIMA models only):
[ Detect outiiers: 2K
Significance level: 0.0115
Maximum percentage of series that can be outliers: 2k
] Refine Parameters:
Significance level: 0.4
Factor option: INPUT




Q&A

Thank you for
your time and
attention.




