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Predictive Planning —
Improve business

planning with forecasting
and predictions



“Predictive
Planning”
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"How should you respond when you get
powerful new tools for finding answers?

Think of harder questions."

Clive Thompson — Smarter Than You Think:
How Technology is Changing Our Minds for the Better
(William Collins — September 2013)
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Harder questions...

If | could accurately predict... Then | could...

Sales for every SKU in every store Reduce supply chain expenses and
increase sales

End-of-month revenue attainment based Apply resources and attention where it is
on performance to date most needed

Day Sales Outstanding for every Better manage my working capital
individual invoice

The likelihood of cancellation for every Set the marketing budget appropriately
individual customer

The impact of these proposed changes  Pick the best option and avoid surprises
on the company’s KPlIs
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What would you change if you could...

Predict more accurately

Predict more granularly

Assess Impact of proposed
changes before implementation




Customers are doing this now

» Monthly and daily cashflow predictions, integrated with actuals
AUSTRALIA

‘) Pos r * Near-real-time visibility into all business operations — Instant insight
into the ramifications of decisions without waiting

» What-if analysis for stronger business cases and justifications

* Ability to predict customer orders four months in advance with better
than 97% annual accuracy

» 30% reduction in supply chain and logistics costs.
ELIE TAHARI

* Reduction in the proportion of shipments sent by air freight from 80%
to less than 50%

 Increased sales and stronger margins

e Accurately forecast business demand

* Reduces costs associated with under-stocked and over-stocked
products

 Increase sales revenue by enabling it to accommodate the seasonally
evolving needs of its customers.
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“We’'ve built a very accurate model for mid-month and
month-end cash forecasting that uses regression
analysis to show us what our cash requirements are
likely to be over the coming weeks and months.

When our forecasts relied more on the opinions of
financial experts, we used to have to keep a ‘cushion’ of
a few million dollars in case their estimates were wrong.

Now we have much more confidence in the forecasts,
so the cushion can be much smaller .”

Patrick Neeley, Chief Financial Officer,
Chickasaw Nation Division of Commerce
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So how do they do this?

Integrate predictive » Analytics deliver a “starter for 10” planning
analytics in the » Based on proven patterns found in the data
planning process - Domain experts adjust as needed

 ARIMA, Exponential Smoothing
« Automatically pick the best model
» Monte Carlo simulation

Use sophisticated
forecasting algorithms

e Economic indicators

« Own and competitor activities
» Weather

» Etcetera
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How IBM technology supports this

Define planning
dimensions and
metrics
IBM
Cognos
Complete planning TM1
with input from Capture historical
analytics and domain data
experts
IBM
Find patterns and SPSS
predict the next time Add external data Modeler
periods
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PREDICTIVE PLANNING IN
ACTION

INN



THURSDAY, JANUARY 30

IBM Concert > Home

Chris Payne ~

Travel, MTD (S)

45.2K

Sales Events (S)

796K

Cost per FTE (S)

310k dllin

Headcount, Maryland (#)

44.4

[ ]

ACTIVITIES & ALERTS

‘ B PROCESS LIST SIATUS

‘ ¥y BOOKMARKS

‘ EJ CONVERSATIONS

B You reset the task Revenue Plan Adjustments
B You reset the subtask Complete Task
B You reset the task Product Profitability Scorecard
B You reset the subtask Complete Task
H You reset the task Corporate Dashboard
E You reset the subtask Complete Task
B You completed the task Revenue Plan Adjustments
B You completed the subtask Complete Task
B You completed the task Product Profitability Scorecard
B You completed the subtask Complete Task
B You completed the task Corporate Dashboard
You completed the subtask Complete Task
H Youupdatédthe DFDE‘ESS list Performance Review

B You updated due date in task Inform Management on Plan
Changes

You updated due date in task Update the Financial Report
Book

B You updated due date in task Plan Transportation Costs

B You updated due date in task Component Cost Scenarios

2013 Expense Budget
Adjust Cost Center Headcount d

Performance Review

4 Tasks due in 2 days

2013 Expense Budget
2Tasks duein 3 days

Allocations
Corparate Allocations due in 3 days

2014 Plan
Review Basic Templates due in 6 days

2014 Plan
Update Forecast due in 15 days

Smartco Administration

Performance Review

Allocations

2013 Expense Budget

Download Latest Financial Report Book (Word).docx

Guy Jones

@Chris Payne The new consumer confidence report states that
consumer spending will increase by 2% going forward. Piease
update this driver and recalculate our predictive forecast. How will
this impact fulure demand?

Guy Jones -

@Chris Payne Our social media analysis shows that customers are
not happy with our current 4G phone lineup. This may be what is
causing ouEk revenue issues. We need to introduce higher end 4G
phone models

Maurice Martin

@Chris Payne The latest IDC report predicts that 4G phone global
demand will increase by 20%. | need you fo create a scenario based
on what happens to bill of materials costs and margins if we see an
increase in 4G chip costs of 12%

Maurice Martin
@Chris Page The CEO called. He is askil@about our 2012

performante details. \What happened 1o BUF revenue, margin and
. et proTit? HowW are we trending? We need a turnargund plan within

¥ 5. A& HOUTS. : ar

Chris Payne
[@Suydanes @Maurice Martin Shoulkd we continue our share buyback
program o meet our EPS targets?

Steve Brown
Thanks for the hard work all this time leam. @Mary Smith @lrina

. Sinkevich \When canwe expect your results, the deadiine is coming
up fastl
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| E CONVERSATIONS

Guy Jones
@Chris Pavne The new consumer confidence report states that

consumer spending will increase by 2% going forward. Please
update this driver and recalculate our prediclive forecast. How will
this impact future demand?
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2} IBM Concert Chris Payne

Process Lists |~ Administration EJ Conversations

Performance Review 1 +R ¥ -~ y = - 5 &3 sales Forecast v
i= [T < Predictive Foreca. Predictive Forecasting - External Factors un Pred | e T
nmenthere
I & Complete Task

Version Month

Jui

A A A A A A A A A A A A A A A F F F F F F F F
May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 | Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12  Jul-12 Aug-12 Sep-12 Oct-12 Hov-12 Dec-12 Jan-13 Feb-13 Mar|

Business Days
Consumer Spending
Infiation

Unemployment

Percent Change
% Change |2 Isﬁeup This may be what is causing
our revenue issues. We needto
—Extend introduce higher end 4G pho

|Left &4 Right Up

Subtask Description ~Update Action:

'Replace @ Add
demand will increase
jou fo create
at happens to bill of mz
cosis and margins if we 8
increase in 4G chip costs of 12%

jan-11 Feb-11 Mar-11 11 May-11 Jundl Jul-ll Aug-il AD% [ Cancel| ] 2 U2 Jul-l2  Aug-12 Sep-12 Oet12? Now-12 Dec-12 Jan-13 Feb-13

Unemployment Consumer Spending &

Maurice Martin
i e The CEO called. Hi
about our 2012 performanc
What happened o our
dnet profit? H

e 0 ~ Replv
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Process Lists |~ & Administration
Performance Review - % EB @ v ] 7] P% o d" 46
™ < Predictive Foreca. Predictive Forecasting - External Factors

I & Complete Task

E3 Conversations
&3 sales Forecast v

Exiter your commenthere

@ Filtering ON:
Version

Prediclive ™ Guy Jones

me The new consumer
A A A A A A A A A A A A A A A A A F F F F F F F F F ESTE S BRgL el
consumer spending will increase by
Jan-11  Feb-11 Mar-11 Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11 Oct-11 Mov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-12 Sep-12 Oct-12 Nov-12 Dec-12 Jan-13 Feb-13 Mai . rward, Please update tis
Business Days 2100 2000 2300 2100 2100 2200 2000 2300 2100 21.00 2000 2000 2200 21.00 2200 2100 2300 zj :2 2200 2300 2000 2300 2200 2100 2300 2000 2 s Cllan o peedhe

) forecast. How will this impact future
Consumer Spending 10620 10630 10670 10680 10620 10640 10680 10640 10740 10820 10820 107.80 10860 10850 10870 11000 108.5H 12200 12222 12341 12288 12386 12410 12432 12476 12 demand?

Inflation 180 210 270 3.20 3.60 360 3.60 380 390 350 3.40 3.00 290 2.90 27 230 1.70 1.70 1.40 1.70 200 220 180 1.70 1680 2.00 & 0 ~ Reply
Unemployment 810 5.00 B30 2.00 8.00 810 8.00 8.00 9.00 8980 860 8.50 830 8.30 820 810 820 820 8.20 a10 780 780 780 7.80 790 770 =

Guy Jones (o
P ur soclal media

analysi

not happy

lineup. This may

our revenue issues. We needto

introduce higher end 4G phone

models.

Subtask Description

Maurice Martin
B

Jan-ll Febell Mar-il Apr-ll May-11 Jun-ll Jul-ll Aug-1l Sep-ll Oct-1l Now-1l Decdl Jan-i2 Feb-12 Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-l2 Sep-12 Oct12 Now-12 Dec-l? Jan-13 Feb-13 M3 cosle and margins ifwe sea an
increase in 4G chip costs of 12%
—#— Inflation B~ Unemployment —&— Consumer Spending &0 <Ry

Maurice Martin @ Jan21

r 2012 performar
ppened to our
nargin and net profit? How

¥ needa
within 48 hours

o 0 ~ Reply
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{_} BIMoble () TM1 -My Applcations #3 TM1web [ | TM10Ops Console #¥ Licers & Groups.
Chris Payne

£} 1BM Concert
E3 Conversations

Process Lists |~ Administration
&3 sales Forecast v

Performance Review = - # o 4
i= [T <& Predictive Foreca. Predictive Forecasting - Results O At
I & Complete Task
@ Filtering ON:
Organization Revenue ¢
Guy Jones

Total Cormy

ith aur current 4G phone
lineup. This may be what is causing
our revenue issues. We needto
introduce higher end 4G phone
models.

Subtask Description
demand will increase

Jan-12 Feb-12 Mar-12 fou to create
S — - D athappens to bill of materials
5 costs and margins if we see an
increase in 4G chip costs of 12%

Jan-11 Feb-11 Mar-11 Apr-11 May-11

Actual
Predictive :
Pradictivev? 2 23 470 3434 3 5 558 26237 5.7
Maurice Martin

i e The CEO called. Hi
about our 2012 performanc
What happened o our

dnet profit? H
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Process Lists |~ & Administration

Performance Review - - 2§ EB @ \/

7 <& Predictive Foreca.

see.  __________________________________________________4d

€t Total

ot Total Guy Jones
me The new consumer
confidence report states that
consumen spending will increase by
rward, Please update tis
culate our prediciive
forecast. How will this impact future
di nd?

EJd Conversations
&3 sales Forecast v
Exiter your commenthere

@ Filtering ON:

o 0~ Reply

Guy Jones (o
P ur soclal media

analysi

not happy

lineup. This may

our revenue issues. We needto

introduce higher end 4G phone

models.

Aug-11 Sep-11 Oct-11 Now-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jul-12 Aug-12 Oct-12 Now-12 Dec-12 Jan-13 Feb-13 Mar-13
Subtask Description Maunr.e;..lanm

~#- Budget ~#— Actual & Predictive == Predictivev2

Aug-11 Sep-11 Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr12 May-12 Jun-12 Jul-12 Aug-12 Oct-12 Nov-12 Dec-12 Jan-13 Feb-13 Mar-13

20845 25431 25,748 26082 26627 24830 24523 24,344 23,65 23580 23,708 24640 25485 26,604 29745 31,58 2,721 21870 21876 costs and margins if we see an
21,23 25617 28838 26,280 267280 19,672 20,088 20,221 21,223 20,983 22,030 21,848 20,350 17,788 19417 21,128 20,817 20,808 20,805 increase:in 4G.chip costs of 12%
21,204 25585 25803 26,237 26748 19643 20,028 20,192 21,154 20,954 30,541 3,222 31,368 31,833 3221 32384 33034 32828 33477 * 0 - Reply
21,204 26,585 25903 26,237 26749 19,585 19,871 20,134 211% 20,896 21943 21,558 20839 28,387 25,558 25,690 23,208 20383 20,185
Maurice Martin @ Jan21

r 2012 performar
ppened to our
nargin and net profit? How

¥ needa
within 48 hours

o 0 ~ Reply
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How it works behind the scenes

= We will go over a 5 step process to accurate forecasts:

— Step 1: We will import data into SPSS Modeler from TM1 in order to develop a more
accurate forecast

— Step 2: We will examine the traditional trend lines

— Step 3: We will develop the high quality forecast using SPSS Modeler invoking expert
forecasting algorithms and adding external predictors

— Step 4: We will review the accuracy of the forecasts in SPSS Modeler

— Step 5: We will push these results back to TM1
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Step 1: We will push data from TM1 into SPSS Modele r in order
to develop a more accurate forecast

Import from Thi

72

/

[ Read
from
_cube

= -
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Step 2: We will first examine the accuracy of thef  orecast in
™1

--------------------------------------------------------------------------------------------------------------------------------------------------------------

G007

2007

D_
i i i i ] i i
Jan 2011 Apr 2011 Jul 2011 Oct 2011 Jan 2012 Apr 2012 Jul 2012
Date
Retail | California | 3G 128Gh “Retail | California | 3G 32Gh  — Retail | llinois | 3G 128Gk Retail | Maryland | 3G 128Gh Retail | Massachusetts | 3G
128Gh
Fetail | Massachusetts | 3G — Retail | Michigan | 3G 128Gh Fetail | Toronto | 3G 128Gh  — Retail | Toronto | 3G 16GhH Retail | Toronto | 3G 32Gh

32Gh
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Step 3: We will develop the high quality forecastu  sing SPSS
Modeler invoking expert forecasting algorithms and adding
external predictors

Trunsfnrm Model
tr @ - ﬁ & >ov
Structure Aggigate MakeTarget 20Mn¢rward ‘”131"!&'(15
Multiplot Forecast Targets
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Step 4: Forecast for one product in a channel

= Seasonality reflected in predicted trend line

= Dark grey band represents the upper & lower confidence of prediction
— This gives analyst insight into quality of supply chain predictability

® Actual
— Predicted

$TS-Retail | Minois | 3G 128Gb

T T T T T T
Jan 2011 Jul 2011 Jan 2012 Jul 2012 Jan 2013 Jul 2013

Record number

© 2014 IBM Corporation \ ‘




Step 4: Forecast for multiple products across a cha nnel

= Forecast can be created for any type of time series data set

® Actual
— Predicted

| 3G 32Gb | 3G 128Gb

| linoi= | | California | California

3G16Gb |3G128Gb | 3G 128Gb 3G 128Gh

$TS-Retail $TS-Retail $TS-Retail $TS-Retail $TS-Retail $T5-Retail

| Toromto | | Michigan | Marnyand

I | 1 i i i
Jan 2011 Jul 2011 Jan 2012 Jul 2012 Jan 2013 Jul 2013
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Step 4: Output Statistics

= Unique algorithm and

Mumber of records used in estimation: 19 forecast |S Created per
Target Model Predictors  |StationaryR=2 REt2 RMSE Channel (M odel
m Retail | California | 3G 128Gb Winters multiplicative 0 -0.23 0.949 44 067
[/ Retail | California | 3G 32Gb Simple seazonal 0 0.277 0.922 3435 C0| um n)
IE Retail | lingis | 3G 128Gb Winters additive 0 0.626 0.851 12767
[+ Retail | Maryland | 3G 123Gt Winters additive 0 0,854 0.883 13.485 : *%k0 |
E Retail | Massachusetts | 3G 128Gb |Winters multiplicative 0 0.635 0.573 18.983 - Stat|0nary R 2 IS a
IE Retail | Mas=zachusetts | 3G 32Gb  Simple seasonal 0 0.745 0.879 18.38 measure of accu racy
[+ Retail | Michigan | 3G 128Gb Vinters additive 0 0,695 0.872 10.916 . !
i Retail| Toronto | 3G 128Gb ARIMA{D,1,0) 0 0.0 0.847 55.457 closerto 1lis good .
m Retail | Torento | 3G 16Gb Winters additive 0 0.751 0.524 18.566
[+ Retail | Toronto | 3G 32Gb Simple 0 -0.005 0.788 7074 = |ts an estimate of the
proportion of the total
1 variation in the series

Summary Statistics

that is explained by

| | statistic | | stationaryRe...| R==2 | RMSE | MAPE | MAE

SUNMARY  MEAN 0.416 0.907 30,876 3361 19. the model.
SUNMMARY  SE 0.371 0.089 22 408 622 14,

TR R & O EAIRIIEA ] TRA o n7Taa AN o4& AT [=3

» The statistical output gives an analyst great information, even if the numbers are ‘bad’
— Good = Potentially means marketing is working in the channel
— Bad = Evidence of turmoil in supply chain, opportunity for discovery
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Step 5: We will push these results back to TM1

Write to
cube

ExporttoTlm

-®

IBM Thi1 Export

N

Chant Top 5
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Acting on the new insights

Changes to the Plan

To address our revenue and net profit performance issues | made the following changes to the plan.
Revenue Plan Changes

1. Basedour social mediaand marketing data | created a new 4G 64Gb phone modelto address
customerdemand.

2. ThedG 64Gb phone has a retail price of $185. | based the drivers forthe new phone off our old
3G 64Gb model.

3. Fortheyear | enteredademand forecast for the new model consisting of 32,000 units for the
entire company.

4. We should continue to define the demand forecast based on regional sales trends and
pramotions.

5. Ifwe meetourtargets for this new phone modelwe should see substantial performance to both
revenue and net profit.

Predicitve Forecast Changes

1. Basedour latest economicdriver forecasts we expecttosee a 2% increase in consumer

spending.
2. |applied this driver change and recalculated our predictive forecast leveraging our history, latest

Qur latest predictive forecast shows an Increase in Units sold, revenue and net profitstarting in
Iune 2012

The predicitive forecast also shows that our demand for PCs and 36 phones will continue to
decreasesasour tablet and 4G phone businesses prow. We shouldimmediately take action to
cut component orders and lower manfacioring targets for these slow erowth product sesments,

Operational Forecast Changes

1. Basedon the additon of ourL-ew 4G model, our updated predictive forecast results and analyst
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Summary

= Harder planning questions can now be answered
— Integrate predictive analytics in the planning process
— Use advanced techniques to get accurate and granular forecasts
— Add external data to improve the forecasts
= Leading companies have started on this journey already with quick benefits

= The technology is ready to support this

= What hard planning question would you like to answer next?
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Questions?
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