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1. Analyzing Customer Demand: What should we make and when®

Basad an cusiomer demand, product dasgn, cost, and pricing cansidestions,

tha ige cream maruiactuna (a5 in Cases 14, 30-84, 104, 1358-154] sets e supphy
chain in mstion. For inglandse, cocna Dasns 1o I'I'E‘il'ﬁ ChoCokate will be souncad
Tréirs Alrisa o Saulh Arsica.

3. Bill of Maberials: Ara we producing the
right amaunt of the rmght product?
Fuling togesher companents and knowing exasthy
heew many comperents are rasded for & given groduct,
manulacivrars uliize demand signale 1o a0 Me mes)
alligiant and o5t eMadslivg MEnWashring process,

Milk
powder

2. Ravw Material: ¥Wha do we buy from and how mush?

UB'I"IQ |i"|'||’.'|:.' e larecasis, he manuiaciurer croans raw matanials iam
spp e wordedade. For inslancs, a supplier of chooolale oblairs cocon
brans from a numbsr of cverseas lozaliore. Whan ay malsrals o parts
ang souncad SuersaRs. shipping may nead o comly wilh fanfts and trade
agraemants. This nesulRs in Bad-Gma varialian in demand patlams,
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4, Assembly: How o we make the final product¥

As parts rmove along the assembly ling, subassamblios ae
Iransformed into finished goods. Inveniory and shipping
infarmalion i comrrunicabad thraughout 1he channg o
districation and releliwholesale ailes.

5. Distribution: Where $o we distribute pmdunﬂ

Plcking, packing. and shipging &re tha essential warshouse
managermans funclions to keep produc) modng from
rardlaciuter b consurmans. Raplenistmenl plans drivan

by fonacasts keep customar onders i sync win oplimized
nyentary postons,

T

B, RelailiWholesale: What is the proper assarimeant
and allocation of marchandiss in gloreg?

Accurate lorecasie asaune that the right amouant of e dght
prociuct is aeallable to corsumers when they need 8, Poor
farrcaivabs A ke 10 evarsioeks, cul-of-stacks snd loss of prodt.

$ () # +



CPDF Smarter Forecasting and Planning

Day 1

Part 0 - Pre-course Computer Workshop

Part I - Why Demand Forecasting is So Important to a
Planning Cydle in the Supply Chain

What iz demand forecasting?

Dremand Forecasting and the evolution of Supply Chain
Who will use the forecast and what are their data needs?
Forecasting as a structured process— The PEER Model

Workshop A: Targeting the Environment - How to
Uncover Drivers of Demand for Products and Services

Part I1 - Improving Data Quality through Data
Explortion and Visualization

Data exploration— Learning from actual examples

Judging the quality of data

Handling unusual events and outliers

What are forecasting models?- Quantitative vs. qualitative
metheds

Evaluating forecasts and forecasting models

Combining and reconciling the final forecast

Computer Workshop B: Exploring Trend and Seasonal
Variation.

Part III - How To Use Components of a Time Series
Moving averages for smoothing kinks out of data

Finding the lift in promotions with moving medians
Identifying day-of-week effects through ANOVA methods
Creating additive and multiplicative seasonal factors
Seasonal adjustment of time series

Computer Workshop C: Creating Projections with
the Adjustments with RMA Decomposition Technigue.

Part IV - Baseline Forecasting with State Space
Forecasting Models

Why use Naive forecasting techniques?

Types of smoothing weight

Forecasting profiles for exponential smoothing

Applying univariate time series techniques

Handling special events with exponential smoaothing model
Scenario forecast

Product [ifecycle

Computer Workshop D: Automated, Data-driven
Baseline Forecasting with Exponential Smoothing Models

Day 2

Part V - Big Data: Data Mining, Exploration and
Quality Management

Predictive Analytics- something new?

Methedologies for lange-scale data exploration

Basic statistical tools for summarizing data

Traditional and nonconventional measures of variability
Data framework for demand forecasting in the doud
Identifying criteria for assessing data quality

Handling exceptions in large data sets

Data process frameworks and job checklists

Computer Workshop E: Data Exploration, Outlier
Comrection, and Predictive Visualization

Part VI - Forecasting Short-term Trends with ETS
State Space Forecasting Models
Creating a flexible model building strategy

ing autocomrelation in time saries
Identifying seasonal and non-seasonal ARIMA models
Diagnostic checks and ARIMA modeling checklist

Con er Workshop F- How to Create Short-term Trend
and Seasonal ARIMA Models

Part VII - Taming Uncertainty: What You Need to
Understand abouwt Measuring Forecast Accuracy

Basis of accuracy measurement- Bias and Precision
Forecasting ermors and waterfall charts

Goodness of fit versus forecast p

Cost of inacourate

Traditionzl and conventional accuracy measurement

Computer Workshop G- Improve Forecast Accuracy
Through Gap Analysiz and Exception Reporting

Part VIII - Graphical Tools for Forecast Process
Improvemsent

Ladder charts for manitering forecast modeling results
Prediction- Realization diagrams and business cydes
Prediction intervals for controlling judgementsl overrides
Cumulative tracking signals— Trigg's app

Computer Workshop H- How to Visually Track and
Monitor Forecasting Perfermance

Part IX - Implementing Demand Forecasting Within
an Integrated Business Planning Process

The Delphi Method

The ing audit

A framework for setting forecasting standards

Planning for process improvemeant

Overcoming barmiers and closing gaps



CPDF Smarter Forecasting and Planning

Day 3

Part X - Practical Uses of Predictive Analytics Modeling for Business Planning
Marketing- Promotion planning

Sales- Pricing: Elasticities

Operations— Safety stock and inventory forecasting

Fimance- Rolling forecasts and budgeting

Elomputer Workshop I: Using 2 Time-phased Order Forecasting Model for Customer Replenishment
anning
Part XI - Designing Regrassion Modals for Demand Forecasting

Finding a linear association between two variables
Checking ordinary correlation with a noncenventicnal

alternative sant ok -
What are regression assumptions?
What 1= 2 "best” it? e

The least square assumption demystified

The ANOWA table output for regression analysis
Paring the cutput for use in forecasting
Creating forecasts and prediction limits

Computer Workshop J- Using Causal Models for Advertising and Promoton Analysis

Part XII- Taming Volatility— Root Cause Analysis and Exception

Dealing with lack of normality in time series regression modeling
ing out for "Black Swans”
How good was the fit and what does it about forecasting ?
Dealing with nonrandom patterns in residuals
Irnpact of error term assumptions on prediction interval determination
Creating prediction intervals for forecast monitoring
Using prediction limits for quantifying uncertainty in forecasts
A chejdist for muldple linear regression

Computer Workshop K - Working with Residuals and Forecast Errors to Improve Forecasting
Parformance

Part XIII - Improving Forecasts with Informed Judgment

When to make judgmental adjustments to forecasts

Judgmenital traps in forecasting

Melding quantitative and qualitative approaches for forecast development and process improvement
Creating the final forecast with Change and Chance numbars

Computer Workshop L- GLOBL Case:
Simulating The Forecasting Work Cycle {You may bring your own data).
Global Electronics Manufacturer (2 fictitious company) provides consumer electronic techinology products to a

broad range of customers worldwide
Participants will eva;iate amd reconcile forecasts and prediction limits for three preduct lines based on

univariate exponential smoothing and multiple linear regression models.

Workshop Take-Aways and Closing Remarks
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Learning Objectives

» Define the concepts of Change and Change in Demand
Forecasting
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Is a Forecast “Just a Number”?

FORECASTS FOR TURKISH BUILDING MATERIALS INDUSTRY

2010

> PRODUCTION VOLUME 60,1 BILLION TL
RATE
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Growth to pick up in 2018 but risks to outlook are high
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A Demand Forecast
Is All About
CHANGE and CHANCE

One forecast number
can imply many
different decisions

For example,

* 145% +/- 0%

e 145% +- 2%

* 145% +3o0r-1%

€ 2208 - 2036 CHLF Calphun. <.

(# ? *@
K$GH * CHANGE
P E #Q CHANCE
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Demand Forecasting Defined

* Demand Forecasting is all about numbers (C

and uncertainty (CHANCE)

* Demand is about the quantity of health outoomes ,

- needed by a particular population .
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Roles for Forecasting, Planning anc
Management

* Demand Forecasting is all about CHANGE and
CHANCE; an unbiased view of what consumers
desire (and are willing to purchase) in products
and services |
- +Demand Planning is about action to help create
~and shape demand for the business =

‘‘‘‘
''''''''''

Maturity Levels in Supply Chain Planning
and Management

I Its easy to think we're here I

When we're really he+
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Management

+ Demand Forecasting is all about CHANGE and
CHANCE; an unbiased view of what consumers
'- are willing to purchase) in products

How Does Demand Forecastmg ||
the S&OP Process?

Sales & Operations Planning (S&OP) is
-' Prooess (40% - ms)
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the S&OP Process?

:\Sdes & Operations Planning (S&OP) is
A Process (40% +- 10%)

o g,

Characteristics of an Effective
S&OP Process

+ Visibility — can cover all areas of S&OP through ER
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Demand Forecasting in the Supply Chain
Make what you can sell, not sell what you can make

+ # * E * $
$( + #
* # E # # # + + 3
# ) * $
L E <8 = $
# # # # +
+# % + L R # $
+ ,6/$
( # <(@
# % 8 = W77 < #
0 0 . + #
*
L E 6 <8 =
+ *
< 0 0 .
! * # $ 1<(

© 2019 Copyright Delphus, Inc. — CPDF_Smarter Forecasting : — Workshop materials may not be reproduced in

whole or in part without prior written permission of CPDF_Delphus$ !



"H< 76 4

. .z;, =

98% 95% 939

Service Level Decays Overstocks Increase

© 2008 - 2016 CPOF Delphus, Inc 9
Sowce Smon Comvade - Noatcsconsubing 2013
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New Product Introductions —
Visual Comparisons

Using similar variability in analogues to find models

Source: ZS Associates, Oct 07

© 2008 - 2014 Delphus, Inc. 9
Source: A.G. Cook, ZS Associates 2008
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The Historical Impact Over
The Past Few Periods

Factor (examples) Direction (+/-) Intensity (1-5)
1.
2.
3.
4,
5.
© 2008 - 2010 Delphus, Inc. 4
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The Factor’s Effect on
Demand in the Current Period

Factor (examples) Direction (+/-) Intensity (1-5)
1.
2.
3.
4,
5.
© 2008 - 2010 Delphus, Inc. 5
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The Expected Future Impact
of a Factor on Demand

Direction (+/-)

Intensity (1-5)

Factor (examples)
1.
2.
3.
4.
5.
,+ # # >
@
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The Overall Impact of the Top Factors

Factor Category Past | Current | Changein | Maximum
changes | impact | upcoming influence
periods that the
factor can
have (+/-%)
1 %
2. %
3.
4. %
5 %
© 2008 - 2010 Delphus, Inc. 7
1
# > ? C D
# > + *
+# * 4+ + + . $

Workshop Takeaway

» Use ratios, flowcharts, and graphical methods
to quantify factors

+ Establish consistent factor forecasts

« Employ analytical methods that meet
stringent quality standards

* Interview industry experts, peers and end-
users

* Research proprietary databases that include
trade publications, government reports and
corporate literature

© 2008 - 2010 Delphus, Inc. 10
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Source: Graham Clarke, CEO, Immunobiology Ltd, UK
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Dealing With Multiple
Interacting Factors

» Generally, the factors’ influence on
demand do not occur in isolation.

« If factors serve as proxies for one
another, positive influences may cancel
negative ones.

» Two positive factors do not necessarily
re-enforce each other and impact on
demand may not be additive.

© 2007 Delphus, Inc. — Unit 3 Topic08

Document Top Factors

¢ Information sources for factors —
where are they coming from?

What are the ratings of factors?

e Summarize rationale and
assumptions about ratings

» Develop a revision schedule for

factors
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Update and Maintain Top
Factors On An Ongoing Basis

« Present results of current
performance of top factors

* Summarize executions of
model performance

« Evaluate past performance
in relation to current
performance

» Reconcile results with
standards for future
performance

© 2008 - 2010 Delphus, Inc. 9
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Workshop 01 Review:
Assessing Qualities of a Good Factor

o Objective — avoid ‘guessing’
Reliable — use dependable sources @
FU"y disclosed — avoid poor research

Emplrlcally based — quantifiable and practical

© 2008 - 2013 Delphus, Inc. 3

7 *
<2 L% . ¥ * E * %
8 * % *Q (,686 @
# % # # <(
@
6 #* % ) *
*0 ) ) ) # )
* *

2019 Copyright Delphus, Inc. — CPDF_Smarter Forecasting : — Workshop materials may not be reproduced in

whole or in part without prior written permission of CPDF_Delphus$



" $% #% & ()

7 # * %
8 5 #
. #
. +
. = +
. 5 #

*+3%" #,$%

# 2%

7 +) # $

' + > . $

7 0 # $ # + + 668

+ #

# $
- * IIAII n
© 2019 Copyright Delphus, Inc. — CPDF_Smarter Forecasting : — Workshop materials may not be reproduced in

whole or in part without prior written permission of CPDF_Delphus$ G!



What criteria should good data gathering process have?

+
<'k * B *
* *

Create a table in which you list the characteristics of good data:
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Need To Integrate Demand and
Supply Management Processes
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Data — Seasonal factor = Trend-cycle + lrregular

Data/ Seasonal factor = Trend-cycle * Irregular
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Additive and multiplicative error models gave ideat forecast profiles, by
prediction limits are different: symmetrical fordative error and asymmetrical fq

multiplicative error
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* Demand Forecasting is all about CHANGE and CHANCE, by

creating an objective, unbiased view of what consumers desire (and are
willing to purchase) in products and services

» Demand Planning is about actions to sense and shape demand for
the business and

* Demand Management is about preparing for and providing of the
right amount of the right product to be in the right place at the right time at the
right price

Video Clip: | Love Lucy Candy Factory
http://www.youtube.com/watch?v=HnbNcQIzV-4
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Lesson Take-Away:

The Forecast Managers Checklist

Unintended Consequences from Bad
Forecasting Process

www.youtube.com/watch?v=0YGF5R9i53A
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A Hands-on Example —
Retail Industry

A grocery chain is investigating the use of
scanners to evaluate its promotional
activities. A linearized multiplicative
model is postulated to relate SALES (in
units) to weekly PRICE (in dollars) in a
regression model of the form log SALES
= ,+ ,log PRICE + . To incorporate
promotional effects, the model is
augmented by adding two variables,
FLYER (flyer promotion) and DISPLAY
(display promotion):

log SALES= ,+ ,log PRICE+ ,FLYER+ ,DISPLAY +
Turn to Retail_Workshop.xls
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Total variation (entire pie) is the variation of Y about the overall mean of Y
The pie is composed of two components:
o Slices explained by the regression. This is CHANGE
o Slice that is unexplained variation due to error (“unknown”). This is CHANCE
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> * 1$ . K$2
G$G  IK$ + ko f $IG *
I2H$
Fit StDev Fit 95.0% CI 959% Pl
24.814 0.762 (23.264, 26.364) (15.528,100)
..t . $ ) > K
+  # G$G + Xk $K o+ *#

Unusual Observations
Obs C1 C2 Fit StDev FiResidual St Resid
11 400 15500 26.983 0.8981.483 -2.60R

R denotes an observation with a large standardiesdual.
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Projections and Ranges
(Log Transformed Data)

© 2007 Delphus, Inc. Unit 8 Topic 25

? 0
Period Price  Actual Sales Projected Sales Lower Limit Upeit L
9 11 5.75 54 3.9 7.5
10 7.2 791 6.6 4.6 9.3
11 8.3 6.43 6.2 4.4 8.6
12 16.15.19 4.6 3.3 6.4
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