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Production Planning
AP, MPS, MRP

Capacity Planning
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Digital technologies for 

PM, Demand and 
Supply Analytics, From 

Products to 

Ecosystems
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Forecasting Methods
Qualitative methods
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Demand plan

Value Adding Network

Production Process
Flows, Production 
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BOM

Business plan
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Demand & Supply Variations
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CustomerRetailerWholesalerManufacturer

CustomerRetailerWholesalerManufacturer

CustomerRetailerWholesalerManufacturer

CustomerRetailerWholesalerManufacturer

Umbrella effect
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ShipmentShipment

Order Order

Demand Disruption – Order Variability & Amplification

ManufacturerSupplier Customer
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Customer

Retailer
Wholesaler

Manufacturer

Demand Disruption – Bullwhip Effect
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Customer
Retailer

Wholesaler

Manufacturer

Increases

• Manufacturing costs

• Inventory costs

• Inventory replenishment time

• Transportation costs

Decreases

• Customer satisfaction

• Product availability

• Flexibility of the chain

• Profitability

Demand Disruption – Consequences of Bullwhip Effect
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Customer
Retailer

Wholesaler

Manufacturer

Operational

• Demand processing (forecast errors)

• Leadtime variability

• Lot-sizing

• Promotions and forward buying

Behavioral

• Trust

• Mis-perceptions of feedback and time lags

• Panic ordering after unmet demand

• Perceived risk of bounded rationality of others

Demand Disruption – Causes of Bullwhip Effect
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Customer
Retailer

Wholesaler

Manufacturer• Information sharing

• Vendor Managed Inventory (VMI)

• Just in Time replenishment (JIT)

• Avoiding price games, return restrictions

Demand Disruption – Countermeasures of Bullwhip Effect
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Demand Management – Questions?

Location:

Where should it be 
produced?

Product:

What should it be 
produced?

Time:

When should it be 
produced?

Quantity:

When should it be 
produced?
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Demand Management – Components

Inventory 
targets

Customer 
orders

Sales & 
marketing plans

Product 
commitments

New product 
development

Demand forecast 
at the item and 

aggregate levels
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Demand Management – Elements of a Good Demand Forecast

Demand forecast 
at the item and 

aggregate levels

Timely Accurate Reliable Meaningful 
units

In writing Simple to 
understand 

and use

11



© Amin Kaboli; Production Management; ME-419

Demand Management – Forecasting Steps

Goal: What is the purpose of the forecast (Type of products, Granularity, Horizon)

Performance: Monitor the forecast errors

Data: Obtain, clean, and analyze appropriate data

Method: Select a forecasting method (Qualitative vs Quantitative)

Forecast: Make the forecast

Demand forecast 
at the item and 

aggregate levels

12



© Amin Kaboli; Production Management; ME-419

Demand Management – Forecasting Steps

Goal: What is the purpose of the forecast (Type of products, Granularity, Horizon)

Performance: Monitor the forecast errors

Data: Obtain, clean, and analyze appropriate data

Method: Select a forecasting method (Qualitative vs Quantitative)

Forecast: Make the forecast

Demand forecast 
at the item and 

aggregate levels
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Demand Forecast – Step 1: Goal (Product)

14

New Product Launch?

Limited Edition?

Prototype?

…

Current Product

Phase In/Out?

Limited Edition?

…
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Product level Product Family level

(Aggregated)

Demand Forecast – Step 1: Goal (Granularity)
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Demand Forecast – Step 1: Goal (Time Horizon)

16

Weeks

1-12

Time horizon

Execution General planning Strategic planning

Months

3-18
Years

2-5

Short-term 

planning

Mid-term

planning

Long-term

planning
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Demand Management – Forecasting Steps

Goal: What is the purpose of the forecast (Type of products, Granularity, Horizon)

Performance: Monitor the forecast errors

Data: Obtain, clean, and analyze appropriate data

Method: Select a forecasting method (Qualitative vs Quantitative)

Forecast: Make the forecast

Demand forecast 
at the item and 

aggregate levels
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Reminder: The Journey
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Reminder: Data Sources
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438 269

439 193

440 231
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Demand Forecast – Step 2: Data
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Demand Forecast – Step 2: Data (Graphical Observation)
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Demand Forecast – Step 2: Data (Finding Outliers)

Mean = 156

Std. Dev. = 228
IC sup. = 602

Test extreme values:

Value 1 (d = 13)   = 4850 → abnormal
Value 2 (d = 253) = 1417 → abnormal

Replace extreme values:

Value 1* (d = 13)   = 109
Value 2* (d = 253) = 143

Test for extreme values (outliers) using                                 YYIC 96.1=
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Mean = 143

Std. Dev. = 48
IC inf. = 49

Test extreme values:

Value 1 (d = 145)   = 11 → abnormal
Value 2 (d = 385) = 15 → abnormal

Replace extreme values:

Value 1* (d = 145)   = 98
Value 2* (d = 253) = 158

Test for extreme values (outliers) using                                 YYIC 96.1=

Demand Forecast – Step 2: Data (Finding Outliers)



© Amin Kaboli; Production Management; ME-419

Demand Management – Forecasting Steps

Goal: What is the purpose of the forecast (Type of products, Granularity, Horizon)

Performance: Monitor the forecast errors

Data: Obtain, clean, and analyze appropriate data

Method: Select a forecasting method (Qualitative vs Quantitative)

Forecast: Make the forecast

Demand forecast 
at the item and 

aggregate levels

24
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Demand Management – Step 3: Forecasting Methods

Forecasting 
Methods

Qualitative
methods

Quantitative
methods

Executive 
opinions

Salesforce 
opinions

Customer 
surveys

Delphi 
method

Causal 
models

Time 
series

Machine 
Learning

25
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Demand Management – Forecasting Steps

Goal: What is the purpose of the forecast (Type of products, Granularity, Horizon)

Performance: Monitor the forecast errors

Data: Obtain, clean, and analyze appropriate data

Method: Select a forecasting method (Qualitative vs Quantitative)

Forecast: Make the forecast

Demand forecast 
at the item and 

aggregate levels

26
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Demand Forecast – Step 4: Forecast
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Demand Management – Forecasting Steps

Goal: What is the purpose of the forecast (Type of products, Granularity, Horizon)

Performance: Monitor the forecast errors

Data: Obtain, clean, and analyze appropriate data

Method: Select a forecasting method (Qualitative vs Quantitative)

Forecast: Make the forecast

Demand forecast 
at the item and 

aggregate levels

28
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Demand Forecast – Step 5: Performance
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Stocking

Out of stock

E1

E2

E3

E4

E5

Balanced stock

Demand Forecast – Step 5: Performance
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Assignment 2 – Tasks/Play & Practice

31

5) Aggregation of the cleaned shipment/sales data according to the most appropriated reference 
planning period for the considered enterprise (day, week, month, quarter …)

1) Align on the goal of forecasting within your group

2) Obtain data (from Moodle) – Your dataset is shipment or sales data

3) Draw graphs of the historical gross shipment/sales data

4) Clean the historical shipment/sales data comprising:

• Abnormal observed values

• Historical delivery data after cleaning

6) Aggregation of the cleaned historical shipment/sales data per reference planning period and 
per product family



Amin Kaboli

Week 3 – Session 2 – September 27th, 2024
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- Quiz

- Excel Tutorial

Production Management (ME-419)
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Quiz (Self-Check) of Basic Statistics – Sep 27th Session 2

33

Chapter 1

Descriptive 
Statistics

Chapter 3

Random 
Variable

Chapter 4

Normal 
Distribution

Chapter 5

Sampling & 
Distribution

Chapter 6

Confidence 
Intervals

• Chapters are shared on Moodle

Chapter 10

Regression & 
Correlation
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Reminder: The Journey
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Harnessing the Power of Data

Data InsightsSorted/Cleaned/Arranged Modeling/Simulation/Optimization

35
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From Data to Insights – Ranges

Sales forecast,

Shipment & Inventory 

Likes & Comments

…

Outliers

Missing data treatment

Clustering

…

Network Optimization

Sourcing

Production Simulation

…

KPIs

Predictive analytics

Prescriptive analytics

…

Data InsightsSorted/Cleaned/Arranged Modeling/Simulation/Optimization

36
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Your Coaches & Groups

37

Joao XavierSaria

Coaches



Amin Kaboli

Week 3 – Session 3 – September 27th, 2024
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Guest 

Speaker

Production Management (ME-419)



Amin Kaboli

Week 2 – Session 4 – September 20th, 2024

39

Module 1 – Introduction

Coaching Rooms

Production Management (ME-419)
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Joao XavierSaria

Coaches

GCA 330 GCA 331 GRA 332

Please Follow Your coaches to Your Designated Rooms
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The Art of Giving and Receiving Effective Feedback

Feedback is a gift Feedback/comments are 
always welcome

41
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Giving Effective Feedback

Respectful

Ask for permission

May I share my observation

Fact-based

Share facts/ your feelings

What I observed/felt is that …

Constructive

Stay focused on growth 

What I suggest is that …

Concise

Be to-the-point and short

Max three key points

Open

Be open to any reaction

I respect your feeling …
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Receiving Effective Feedback

Receive the gift

Be open and receptive

I appreciate your feedback

Understand

Focus on THE message 

The goal is to understand, 

ask questions, clarify, 

repeat key points, …

Decide

You always have a choice

Thank you, I have never 

seen it this way

OR

Thank you, let me reflect 

and get back to you?

Follow up

Reach a common 

understanding

There are many ways to 

follow up: revise the work, 

set up a meeting, … 

Listen

Listen to listen!

The goal is to listen not to 

answer, no interruption 

(zip it)
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