
www.jaguar-aps.com

Application of Statistical Process 
Control to Demand Management 

Process
Charles Novak, CPIM

charles.novak@jaguar-aps.com

http://www.jaguar-aps.com/
http://www.linkedin.com/company/jaguar-advanced-planning-services-inc?trk=company_logo
mailto:charles.novak@jaguar-aps.com?subject=Manila%202013


Copyright: Jaguar-APS.com 2

Who we are and what we do….

Some of our clients….
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Agenda
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Forecast Process and Data
Statistical Process Control (SPC) 
Overview

Attributes
Variables
Normal Distribution

Application of SPC in Demand 
Forecasting

History
Forecast
Forecast Error

Q&A
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Forecasting
S&OP
CPFR
VMI

Forecast Process Design Factors
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When Does the Data Need to Be Cleansed?

• Setting up a new forecasting software/system
• Clean history stripped of variances and data segmentation based on attributes 

• Monthly forecasting process
• Validation of latest actual sales/demand and correction of recent issues, market/economy shifts

• Validation of latest statistical forecasts and model adjustments where needed (i.e. trend or seasonal 
component adjustments)

• Setting up [meaningful] forecast error targets
• Validation of error distribution from previous year

• Application of Normal Distribution Curve to isolate explainable issues

• Adjustments for past and future unusual activities
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Statistical Quality Control (SQC)

SQC

Acceptance 
sampling

By attributes By variables

Statistical 
process 
control

By attributes By variables
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Statistical Process Control

Statistical 
Process 
Control

By attributes By variables

7



Process Definitions

Statistical Process Control

… the application of statistical methods to the 
measurement and analysis of variations in a 
process.

… a technique that prevents defects from 
occurring while a product is being produced.

… instead of inspecting product dimensions at the 
point of delivery, responsibility for quality moves 
to an upstream [manufacturing] process.

… SPC informs customer that the supplier is 
monitoring and controlling key [manufacturing] 
processes.

… it is a first step to a long-term process of 
continuous improvement.

SPC in Forecasting

… the application of statistical methods to the 
measurement and analysis of variations in data.

… a technique that prevents future forecasts to be 
driven by problematic past.

… instead of trying to understand what happened 
after the fact, the accountability for final company 
results move to an upstream process (S&OP).

… good forecasting provides information and 
guidance to the whole business.

… it is a part of business process continuous 
improvement initiatives.
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What is the Difference?

Statistical Process Control (SPC)

• SPC is based on six ideas:

1. Quality is conformance to specifications.

2. Processes cause products to vary.

3. Variation in processes and products can 
be measured.

4. Common cause variation produces 
measurements that follow a predictable 
pattern.

5. Special cause variation disrupts the 
predictable pattern.

6. Causes of variation can be isolated and 
identified.

Data Management and Forecasting

• Forecasting …

1. Quality starts with clean data … GIGO.

2. Demand variability causes data streams 
to vary (Bullwhip Effect, pushes, etc.).

3. Variation in data can be measured.

4. Common cause variation produces 
measurements that follow a predictable 
pattern.

5. Special cause variation disrupts the 
predictable pattern.

6. Causes of variation can be isolated and 
identified.



Objectives

SPC

• Process of creating a product and making 
sure the process does not produce defective 
parts.

• Achieved by examining attributes and 
variable data.
• Attributes data – a measurement made when 

the characteristics being measured can take 
only certain specific values, such as color or 
condition

• Variable data – a measurement made in cases 
where the characteristics being measured can 
take on any value

Forecasting

• Process of creating a demand plan that the 
company as a whole acts on until next 
updates are available.

• Achieved by examining attributes and 
variable data.
• Attributes data – specific values: Level, Trend, 

Seasonality, Moving Holidays, Promotions, 
Competitive Activity, etc.

• Variable data – any value: Out-of-Stock, Trend 
Intervention, Irregularly Scheduled Promotion, 
Competitive Activity, Economics, Financial 
Pushes, etc.



Normal Distribution
Family of distributions that have the same general shape 
(Bell Curve). 

Symmetric with scores more concentrated in the middle 
that in the tails.

Normal distributions differ in how spread out they are. The 
area under each curve is the same.

Used in control charts to identify outliers
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Interpreting SPC Control / Outlier Charts

12

If the data is normally distributed, 
the dots representing period 
sales/orders should fall within the 
shaded regions with the 
frequencies shown.

Upper control limit (UCL)

Lower control limit (LCL)

Central tendency4.2% 68%27.5%



Interpreting SPC Control / Outlier Charts
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Outlier.  Two
consecutive samples 
are out outside of UCL

D
UCL

LCL

A downward trend is
detected.  Look for the 
cause of this “drift.”

E
UCL

LCL

Seasonal pattern will 
often have peaks and 
valleys outside UCL 
and LCL. 
Choose tighter limits 
to detect INLIERS –
not normally 
distributed data 
within limits.

F
UCL

LCL



Bad Data

Source: Trend Savants

Weather impacted

Marketing impacted

Rapidly changing

Intermittent

Seasonal

Financial push

Volatile

Short or no history

Extremes

Days in the month

Restated

Too much

Too little, too late

Wrong

Misaligned year-over-year

Aggregated at the wrong level

Incomplete

Missing

Duplicate

Negative
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Events Can Be Different

One Time

• Transportation Issues

• Rail delays

• Port Strikes

• Earthquake

• Construction

• Weather

• Marketing activity

• Special pricing

• Advertising

• Promotions

Recurring

• Calendar

• Easter

• Chinese new year

• Ramadan

• Business holidays

• Regional activity

• Marketing activity

• Special pricing

• Advertising

• Promotions

Sustained

• Strategic

• Restatement

• Reorganization

• Acquisition

• Technology changes

• 9/11

• Product awareness 
campaigns

• Competitive intrusion

• Price changes

Source: Trend Savants
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Three Big Mistakes Forecasters Do

1.

Expecting to 
roll poor 

forecast up 
into a good 

forecast

2.

Tying forecast 
inputs to the 

general 
ledger or key 

reports

3.

Incorporating 
irrelevant 

data or 
information

Source: Trend Savants
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Seven Guiding Principles

Accept that data do not have to be perfect. Data only needs to predict the future.

Use the right amount of data.

Separate volatile data and associate risk with the volatility.

Recognize that definition used for corporate reporting may not be suitable for forecasting.

Identify which data are useful. Value observed evidence over judgement.

Make sure the data you use and the forecasts you create address the real problem/goal.

If you can measure it, you can improve it.
Source: Trend Savants
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[Forecast]

Data Attributes and Variables
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Recognizing Data Attributes
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Level



Recognizing Data Attributes
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Trend

Level



Recognizing Data Attributes
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Seasonality

Level

Trend



Recognizing Data Variables

22



Recognizing Data Variables
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Recognizing Data Variables
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Recognizing Data Variables
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Recognizing Data Variables
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Recognizing Data Variables
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Recognizing Data Variables
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SPC in Action
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Data Patterns
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Are there any changes in data that 
we need to build in the forecast?Are there any issues we need to correct?

Is this product seasonal? Is this product trended?

Is this product stable or dynamic?



SPC Control Chart: Identifying Patterns & Variables
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Center value and 
UCL/LCL definitions: 
There is a difference 
between Mean and 
Median, 1𝜎 and 3 𝜎, 
… Rule of thumb –
start with Mean 18 
Months and 1.5 𝝈
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Forecast Error and SPC
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Period End Forecast Error Reporting

Red highlights – greater than 30% error – is it all you need to know?
– is there more to look at?
– how can one get to it?



Forecast Error Distribution – Exception Management
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Forecast Too High  
(Low Sales)

Forecast Too Low 
(High Sales)

𝐶ℎ𝑒𝑐𝑘 𝑎𝑙𝑙 > ±1.5𝜎 𝐶ℎ𝑒𝑐𝑘 𝑎𝑙𝑙 > ±1.5𝜎



Forecast Error Distribution – Exception Management

35

Forecast Too High  
(Low Sales)

Forecast Too Low 
(High Sales)

𝐶ℎ𝑒𝑐𝑘 𝑎𝑙𝑙 > ±1.5𝜎

𝐶ℎ𝑒𝑐𝑘 𝑎𝑙𝑙 > ±1.5𝜎



Forecast Error Tracking – Exception Management
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Is the forecast performance 
in control or not?



Forecast Error Tracking – Exception Management
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Is the forecast performance 
in control or not?



Forecast Error Tracking – Target Setting
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A target set to +/- 10%

How would you define the error target?



Tracking Signal - Exception Management
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𝑇𝑆 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐸𝑟𝑟𝑜𝑟𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝐸𝑟𝑟𝑜𝑟𝑛

Limits: +/-1
Trigger Value: +/- 0.4
Positive Values:

Sales/Demand > Forecast
Negative Values:

Sales/Demand < Forecast 

Many Statistical Forecasting 
software packages/systems use 
Tracking Signal logic to Auto 
Correct forecast model.



Tracking Signal - Exception Management
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Well performing forecast…

What do you think?



The end…
… or it is just a beginning?
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