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Module 2 – Demand Management

Production Management (ME-419)

Optimizing Smoothing Coefficients & 
Demand Plan
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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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Model Initiation – Use of Our Dataset
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cycle 1 cycle 2 cycle 3

used to initiate the base

used to validate the model

used to initiate trend and seasonal components

Initial trend component (T’): Cycle 1, 2, 3

Initial Seasonal component (S’): Cycle 1, 2, 3

Initial base (B’): Cycle 2

Model validation: Cycle 3
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Initial model (F’t+h) = (40243 + h * 166 )* S’t+h

h =1,2, …, 12

4.2. Define the initial model

h=1 ; F’24+1  = (40243 + (1 ) * 166 )* S’ 24+1

Examples: 

h=5 ; F’24+5  = (40243 + (5 ) * 166 )* S’ 25+5

h=11 ; F’24+11  = (40243 + (11 ) * 166 )* S’ 25+11

Note: I used the third cycle of my data for initial forecast and validation of my model 

4.1. Define the validation cycle (Year 3)

Model Initiation – Step 4

htht SThBF ++
+= )(
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Final Forecast – Demand Plan
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1. Initial forecast model htht SThBF ++
+= )(

2. Running forecast model (cycle 1) htttht ShTBF ++
+= )(
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Model Initialization – Smoothing Coefficient Optimization
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Horizon = H° (t°;t°+H)1. Initial forecast model

Initial values = B’, T’, S’

htht SThBF ++
+= )(

Oct. 2024 Sept. 2025
t°=37; H°=11

h=1 ; F’36+1  = (44’492 + (1 ) * 166 )* S’ 24+1

h=1 ; F’37  = (44’492 + (1 ) * 166 )* S’ 25

h=1 ; F’37  = (44’492 + (1 ) * 166 )* 1.56 = 69’695 
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Final Forecast – Demand Plan
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1. Initial forecast model htht SThBF ++
+= )(

2. Running forecast model (cycle 1) htttht ShTBF ++
+= )(

3. Running forecast model (cycle 2) chtttht ShTBF −++ += )(

Forecast WinTech, one finished product family
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Running Model – Smoothing Coefficient Optimization
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Horizon =

2. Following forecast model

Adjusted values by exponential smoothing = Bt , Tt

htttht ShTBF ++
+= )(

H1 (t°+1;t°+1+H) ; H2 (t°+2;t°+2+H) ; Hn (t°+n;t°+n+H)

Nov. 2024 Oct. 2025

March 2025 Feb. 2026

t°=37; H=11
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Running Model – Smoothing Coefficient Optimization
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2. Running forecast model htttht ShTBF ++
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Running Model – Smoothing Coefficient Optimization
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2. Following forecast model htttht ShTBF ++
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The values of   influence forecast reliability

3. Choose set of values ( ) that minimizes the forecasting error
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Procedure – Smoothing Coefficient Optimization (I)
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Step 1. Following Initiate forecast over horizon H at period tv-n, with n [3;c/2]  forecast model

Step 2. Compute initial forecast for the horizon H° (tv -n; tv -n+c-1)  Initiate forecast over horizon 

H at period tv-n, with n [3;c/2]  forecast model htht SThBF ++
+= )(

  

h Î 1;c[ ]

Step 3. Choose set of values j, k with   [0;1]

period 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

H°(t v -4;t v -4+c) 

H 1 (t v -4+1;t v -4+1+c) 

H 2 (t v -4+2;t v -4+2+c) 

H 3 (t v -4+3;t v -4+3+c) 

H 4 (t v -4+4;t v -4+4+c) 

cycle 2 validation cycle, cycle 3

( )kjMAPE ,2

( )kjMAPE ,3

( )kjMAPE ,4

( )kjEPAM ,

( )kjMAPE ,1

tv tv+cn
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Procedure – Smoothing Coefficient Optimization (II)
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Step 4. Compute new forecast over the horizon H1 (tv-n+1;tv-n+c) by adjusting model parameters:

period 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

H°(t v -4;t v -4+c) 

H 1 (t v -4+1;t v -4+1+c) 

H 2 (t v -4+2;t v -4+2+c) 

H 3 (t v -4+3;t v -4+3+c) 

H 4 (t v -4+4;t v -4+4+c) 

cycle 2 validation cycle, cycle 3

( )kjMAPE ,2

( )kjMAPE ,3

( )kjMAPE ,4

( )kjEPAM ,

( )kjMAPE ,1

tv tv+cn
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Procedure – Smoothing Coefficient Optimization (III)
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Step 5. Compute the forecast error:

period 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

H°(t v -4;t v -4+c) 

H 1 (t v -4+1;t v -4+1+c) 

H 2 (t v -4+2;t v -4+2+c) 

H 3 (t v -4+3;t v -4+3+c) 

H 4 (t v -4+4;t v -4+4+c) 

cycle 2 validation cycle, cycle 3

( )kjMAPE ,2

( )kjMAPE ,3

( )kjMAPE ,4

( )kjEPAM ,

( )kjMAPE ,1

tv tv+cn

( )kjMAPE ,1
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Procedure – Smoothing Coefficient Optimization (IV)

15

Step 6. Repeat steps 4 to 5 with n other horizons Hq (tv-n+q;tv-n+q+c-1) with q=[2;n]

Step 7. Compute average                     of the n forecast horizons( )kjEPAM ,

Step 8. Repeat steps 3 to 7 with several other sets of values

  

a j,bk Î 0;1[ ]

period 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

H°(t v -4;t v -4+c) 

H 1 (t v -4+1;t v -4+1+c) 

H 2 (t v -4+2;t v -4+2+c) 

H 3 (t v -4+3;t v -4+3+c) 

H 4 (t v -4+4;t v -4+4+c) 

cycle 2 validation cycle, cycle 3

( )kjMAPE ,2

( )kjMAPE ,3

( )kjMAPE ,4

( )kjEPAM ,

( )kjMAPE ,1

tv tv+cn



© Amin Kaboli; Production Management; ME-419

Procedure – Smoothing Coefficient Optimization (V)
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Step 9. Plot function

Step 10. Select set             that minimizes 

  

M A P E j,k( ) = f a j ,bk( )
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Assignment 6 – Tasks

17

1) Identify the demand typology for each product family (constant, cyclic, seasonal, with trend).

2) Test whether there is seasonality in your dataset or not (use auto-correlation)

3) Select a preliminary forecast model (align with task 1 and 2)

4) Compute possible initial trend components

5) Compute possible initial seasonal components

6) Validate the proposed initial model 

7) Comment the results of the validation process

8) Set a logic for smoothing coefficients (alpha, beta, Gamma) for running your forecasting model.

9) Forecast the demand of your product (product family level) for the next 18 months.

10) Measure performance of your forecasting model (Use MAPE).

15 min
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Step 5: Performance – Monitor the Forecasting Error
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Et : forecast error calculated at the end of period t when the actual value Yt is known; 

Yt : actual demand for period t

Ft : forecasting for period t

ttt FYEerror −=:

PEt : percentage error calculated at the end of period t when actual value Yt is known

t

t

t

tt
t

Y

E

Y

FY
 error: PEpercentage =

−
=

Step 5: Performance – Monitor the Forecasting Error
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Monitoring Forecasting Error – ME & MAE

Et : forecast error calculated at the end of period t when the actual value Yt is known; 

Ft : forecasting for period t

ttt FYEerror −=:

Mean Error (ME)

Mean Absolute Error (MAE)

 =
+−=

t

nti
it E

n
ME

1

1

=
+−=

t

nti
it E

n
MAE

1

1
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Monitoring Forecasting Error – MPE & MAPE

Et : forecast error calculated at the end of period t when the actual value Yt is known; 

Ft : forecasting for period t

ttt FYEerror −=:

Mean Percentage Error (MPE)

Mean Absolute Percentage Error (MAPE)

t

t

t

tt
t

Y

E

Y

FY
 error: PEpercentage =

−
=

=
+−=

t

nti
it PE

n
MAPE

1

1
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t

nti
it PE

n
MPE

1

1
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Et : forecast error calculated at the end of period t when the actual value Yt is known; 

Ft : forecasting for period t

ttt FYEerror −=:

Smoothed Mean Error (SME)

Smoothed Mean Absolute Error (SAME)

1)1( −−+= ttt SMEESME 

1)1( −−+= ttt SMAEESMAE 

Smoothed Mean Absolute Percentage Error (SMAPE)

Monitoring Forecasting Error – With Smoothing



© Amin Kaboli; Production Management; ME-41923

Step 5: Performance – Monitoring Forecasting Errors

Forecasting Error (E)
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Forecasting Percentage Error (PE)

Mean Error (ME) Smoothed Mean Error (ME)

Mean Absolute Error (MAE)
Smoothed Mean Absolute Error (MAE)

Smoothed Mean Absolute Percentage Error (MAPE)Mean Percentage Error (MPE) Mean Absolute Percentage Error (MAPE)
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Learning Points of Module 2 – Summary
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• How to forecast and predict demand for a company

• What are the main components of demand management

• What are the main challenges of demand management

• Approaches to deal with demand management: Qualitative and Quantitative

• Qualitative: How to turn vision of decision makers into numbers (and remove biases)
• Quantitative: How to use historical data to better plan production for future

• How to create a demand plan

• How to measure the performance of a demand plan



Amin Kaboli

Week 4 – Session 1&2 – Oct 03rd, 2024

25

Module 2 – Demand Management

Production Management (ME-419)

Forecasting Methods – Qualitative 
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Forecasting Methods – Qualitative Methods

Forecasting 
Methods

Qualitative
methods

Quantitative
methods

Executive 
opinions

Salesforce 
opinions

Customer 
surveys

Delphi 
method

Causal 
models

Time 
series

Machine 
Learning

26
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Qualitative Method – Executive Opinions

Finance Operations R&DMarketing

Senior Executive 

Level

Developing long

range plan

New Product

27
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Qualitative Method – Salesforce Opinions

Sales 

manager
Sales 

staff

Sales 

staff

Customer 

Service

Members of Sales

& Customer Service

Developing sales plan

Current product

28
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Qualitative Method – Consumer Surveys

Survey Art of constructing a survey,

administer it, and 

correctly interpret the results

29
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Qualitative Method – Delphi Method

Panel of experts

Implement and 

manage the process

Facilitator

1 2

Facilitator

3

Forecast task is set 

and distributed 

among experts

(unknown to each other)

Consolidates and shares 

with all experts 

w/o their names

Panel of experts

4

Review and 

adjustments

Facilitator

5

Final consolidation 

and forecast

30
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Forecasting Methods – Qualitative Methods

Forecasting 
Methods

Qualitative
methods

Quantitative
methods

Executive 
opinions

Salesforce 
opinions

Customer 
surveys

Delphi 
method

Causal 
models

Time 
series

Machine 
Learning

31
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Qualitative Methods

What is the base for the qualitative method?

32
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Qualitative Methods

What is the base for the qualitative method?

Observations, judgement, experience, …  

33
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Do We See The Same?

34
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Taste

Touch

Smell Sight

Hearing

Perception – Our Five Senses

35
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Perception – Two Main Senses

Taste

Touch

Smell Sight

Hearing

36
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100KHz20Hz 20KHz 40KHz

UltrasoundInfrasound Audible freq.

Perception Limitations – Sight and Hearing

37
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Reminder: The Science of Predicting The Future

Past

(Yt-1)

Future

(Ft)

Present

(Yt)

Historical data Predicting the future

Assumption: The future will be the same as the past!

• Ft : demand forecast for period t

• Yt : actual demand for period t



© Amin Kaboli; Production Management; ME-419

Inside view Outside view+

Your assumptions, models, 

perceptions, realities, …

Reference class, events that 

would impact the projects’ 

future course, feedback, ...

Demand Management – Best Way To Forecast/Predict Future

Sources: 

1. Kahneman, D., & Lovallo, D. (2003). Delusions of success—How optimism undermines executive’s decisions. Harvard Business Review, 81(7), 56-63.

2. Kahneman, D., & Lovallo, D. (1993). Timid choices and bold forecasts: A cognitive perspective on risk taking. Management science, 39(1), 17-31.

40
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Want to Know More? – Selected Books

41
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Demand Forecast – Human Biases

42



Amin Kaboli

Week 4 – Session 4 – Oct 16th, 2025

43

Coaching Rooms

Production Management (ME-419)
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The Art of Giving and Receiving Effective Feedback

Feedback is a gift Feedback/comments are 
always welcome

44
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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 …



© Amin Kaboli; Production Management; ME-41946

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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