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Silly Data 

The Future is Ours, Editorial, November 16, 2009 

ñWhereas native-born children's language skills follow a 
bell curve, immigrants' children were crowded in the 
lower ranks: More than three-quarters of the sample 
scored below the 85th percentile in English 
proficiency. ñ 

 Covidien   |   November 23, 2011   |   Confidential 2   | 

What percentage of children should fall below the 85th percentile? 

http://www.nytimes.com/


Dangerous Data 

Is 'failure to launch' really a failure? by Sharon Jayson 

ñHigh housing costs are only part of the reason young 
adults are staying home in greater numbers than ever 
before.ò 

ñSince 1970, the percentage of people ages 18 to 34 
who live at home with their family increased 48%, 
from 12.5 million to 18.6 million, the Census Bureau 
says. ñ 

 

     USA TODAY, March 16, 2006 
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36% Population Growth of 18 to 34 Age Group since 1970 



Father of Variation Analysis 

ÅBell Laboratories 1925 ï 1956 

 

ÅPivotal Work:  

ÅñEconomic Control of Manufactured Productsò, 1931 

 

ÅEstablished Methods to Analyze Production Processes 
through use of Control Charts 

 

ÅChanged ñQuality Controlò to ñQuality Assuranceò 
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Walter A. Shewhart  

(1891 ï 1967) 

http://upload.wikimedia.org/wikipedia/en/9/96/WalterShewhart.gif


Shewhartôs First Principle 

No data has meaning apart from their context. 

 

 

 

Consequences: 

1. Trust no one who cannot, or will not, provide context for 
their data. 

 

2. Stop reporting comparisons between pairs of data 
except as part of a broader comparison. 

 

3. Start using graphs to present current values in context. 
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Walter A. Shewhart  

(1891 ï 1967) 

http://upload.wikimedia.org/wikipedia/en/9/96/WalterShewhart.gif


 Covidien   |   November 23, 2011   |   Confidential 6   | 

Consider: 

 

ñCurrent Values in Contextò 

or 

ñData in Contextò 



Data in Context ï Tabular Data 
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Babe Ruth 

Season 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 

HR 11 29 54 59 35 41 46 25 47 60 54 46 49 46 41 34 22 

Roger  

Maris 

Season 57 58 59 60 61 62 63 64 65 66 67 68 

HR 14 28 16 39 61 33 23 26 8 13 9 5 

Mickey Mantle 

Season 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 

HR 13 23 21 27 37 52 34 42 41 40 54 30 15 35 19 23 22 18 

What does the data tell us? 



Data in Context ï Time Series 
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Babe Ruth Roger Maris 

What does the data tell us? 
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Data in Context ï Time Series Comparison 
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What does the data tell us? 
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Data in Context ï Histogram 

 Covidien   |   November 23, 2011   |   Confidential 10   | 

Babe Ruth 

Roger Maris 

Mickey Mantle 

What does the data tell us? 
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Data in Context ï Mean & Range 
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Babe Ruth 

Roger Maris 

Mickey Mantle 

What does the data tell us? 
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Shewhartôs Second Principle 

When a process is in control, through the use 
of past experience, we can predict, within 
limits, how the process will behave in the 
future.* 
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* Shewhart, Walter A., Economic Control of Manufactured Products, 1931 

Use Past Results to Predict Future Performance, within Limits. 

http://upload.wikimedia.org/wikipedia/en/9/96/WalterShewhart.gif


Is the Process In Control? 

US Federal Trade Balance ($M) 
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When did the process loose control? 



Control Chart 

Difference Between Superstition and Knowledge 
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Consider: 

 

ñReal Dataò 



Product óXô Complaint Trending ï July ó09 
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What can we say about the data? 



The Six Sigma Perspective 

Sigma level DPMO 
Percent 

defective 

Percentage 

yield 

Short-term 

Cpk 

Long-term 

Cpk 

1 691,462 69% 31% 0.33 ï0.17 

2 308,538 31% 69% 0.67 0.17 

3 66,807 6.7% 93.3% 1.00 0.5 

4 6,210 0.62% 99.38% 1.33 0.83 

5 233 0.023% 99.977% 1.67 1.17 

6 3.4 0.00034% 99.99966% 2.00 1.5 

7 0.019 
0.0000019

% 

99.9999981

% 
2.33 1.83 
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Consider Process Capability and DPMO 



Product óXô Complaint Trending ï Aug ó09 
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Henequen SHILEY Complaints by Date
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ñTribal Shamanò calls for Risk Analysis in August 

                                                               



Top Five Complaint Modes, Product óXô 
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Henequen SHILEY Top Five Complaint Modes
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Product óXô Complaint Trending ï July ó10 

 Covidien   |   November 23, 2011   |   Confidential 20   | 

0 

25 

50 

75 

100 

125 

0 

50 

100 

150 

200 

250 

Aug-09 Sep-09 Oct-09 Nov-09 Dec-09 Jan-10 Feb-10 Mar-10 Apr-10 May-10 Jun-10 Jul-10 

C
o
m

p
la

in
ts

 p
e

r 
3

 m
o

n
th

s
 S

h
ip

m
e

n
t,

 P
P

M
 

N
o
. 
o

f 
C

o
m

p
la

in
ts

 

Incident Date 

Total Complaints Rate Linear (Complaints Rate) 

Does Complaint Trending Provide Objective Rationale for Action? 



Product óXô Complaint Trending ï Control Chart 
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ñAssignable Causeò 

Control Chart Provides Objective Rationale for Action 

ñCommon Causeò 

Product óXô 



Product óXô DPMO Trending 

DPMO may not be as sensitive as raw complaint trends 
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ñAssignable Causeò 
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Consider: 

 

The Decision Making Process 



Product óYô Complaint Trending ï Jan 2011 
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CAPA (lot#s > 

11/24/07 

date) 

CAPA (Open 

Containment) 

Related to óNo 

Readingsô 

Counterfeit product being 

tracked via CTS; will  be 

voided after FI 

confirmation. 

Related to 

User cleaning 

practices 

                                                                                     

                                                                                     



The Six Sigma Perspective 

Sigma level DPMO 
Percent 

defective 

Percentage 

yield 

Short-term 

Cpk 

Long-term 

Cpk 

1 691,462 69% 31% 0.33 ï0.17 

2 308,538 31% 69% 0.67 0.17 

3 66,807 6.7% 93.3% 1.00 0.5 

4 6,210 0.62% 99.38% 1.33 0.83 

5 233 0.023% 99.977% 1.67 1.17 

6 3.4 0.00034% 99.99966% 2.00 1.5 

7 0.019 
0.0000019

% 

99.9999981

% 
2.33 1.83 
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Consider Process Capability and DPMO 



Product óYô Complaint Trending 

All Failures / Complaints are ñCommon Causeò 
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Product Y Complaints 



Failure Investigation Results (Oct ô09 ï Dec ô10) 
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CDP 

CDP 

CAPA (Open investigation) 

CAPA (Open investigation) 

CAPA (Open investigation) 

Customer Abuse 

CAPA (Open investigation) 

Are we addressing driving for  6ů or  Zero Defects? 



Juran Trilogy: Plan-Control-Improve 
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Joseph M. Juran 

1904 - 2008 

Quality Improvement Drives 

ñBreakthroughò 

To new level of performance 

(Lean, Kaizen, Blitz, etc.) 

Sporadic Spike = Assignable Cause 

Ý Determine Root Cause 

Ý Drive Quality Improvement  

Action: Investigate Assignable Cause 

Or Create  

Quality Improvement ñBreakthroughò 



DS100A Reusable Sensor Failure Investigation Results (Oct ô09 ï Dec ô10) 
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CDP 

CDP 

CAPA (Open investigation) 

CAPA (Open investigation) 

CAPA (Open investigation) 

Customer Abuse 

CAPA (Open investigation) 

Failure Modes are ñCommon Causeò errors 
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ñItôs Simpleò 



Shewhartôs Empirical Results 
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* Shewhart, Walter A., Economic Control of Manufactured Products, 1931 

Mean:  

  

 X = 

        

Moving Range: 

 MRi = (Xi ï Xi-1)abs 

 

Process Control Limits (X): 

 X UCL = X + (2.66 * MR)  

 X LCL = X ï (2.66 * MR) 

 

Process Control Limits (MR): 

 MR UCL = 3.27 * MR 

 MR LCL = 0 

 
Process Control Limits exhibit < 2% Error  

when compared to 3x variance for  

common distribution functions 

Powerful Results using Simple Algebra 

n

X
n

i iä=1

http://upload.wikimedia.org/wikipedia/en/9/96/WalterShewhart.gif
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ñModels, Myths & Rulesò 



Myths of Control Charts 

1. Data must be Normally Distributed 

ï Empirical results: Uniform, RT Triangle, Normal, Chi-Square, Burr, Exponential 

 

2. Central Limit Theorem applies 

ï Unnecessary assumption when empirical results apply to > 98% of all data sets 

 

3. Data must be Statistically Independent 

ï Unnecessary assumption when empirical results apply to > 98% of all data sets 

 

4. Process must be in control before charts can be applied 

ï Natural Process Control Limits are inherent in the data collected.   

ï The state of control (in / out) is relative to expectations (specifications), not 

relative to the Natural Process Control Limits. 
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Myths of Control Charts 

1. Data must be Normally Distributed 

ï Empirical results: Uniform, RT Triangle, Normal, Chi-Square, Burr, Exponential 

 

2. Central Limit Theorem applies 

ï Unnecessary assumption when empirical results apply to > 98% of all data sets 

 

3. Data must be Statistically Independent 

ï Unnecessary assumption.  Common Cause = Dependent Events 

 

4. Process must be in control before charts can be applied 
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Myths of Control Charts 

1. Data must be Normally Distributed 

ï Empirical results: Uniform, RT Triangle, Normal, Chi-Square, Burr, Exponential 

 

2. Central Limit Theorem applies 

ï Unnecessary assumption.  Donôt over think the problem.  Small data sets work. 

 

3. Data must be Statistically Independent 

 

4. Process must be in control before charts can be applied 
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Myths of Control Charts 

1. Data must be Normally Distributed 

ï Empirical results: Uniform, RT Triangle, Normal, Chi-Square, Burr, Exponential 

 

2. Central Limit Theorem applies 

 

3. Data must be Statistically Independent 

 

4. Process must be in control before charts can be applied 
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Rules: Assignable Cause Investigation 

Western Electric, ñStatistical Control Handbookò, 1956 
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Rule 1: Determine ñAssignable Causeò when 

   Any single point exceeds UCL or LCL 

First: Divide the region between the process average (mean) 

and the control limit into three equal ñzonesò. 

http://en.wikipedia.org/wiki/File:Rule_1_-_Western_electric_control_chart.svg


Rules: Assignable Cause Investigation 

Western Electric, ñStatistical Control Handbookò, 1956 
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Rule 2: Determine ñAssignable Causeò when 

   two out of three consecutive points 

  fall in Zone A or beyond. 

http://en.wikipedia.org/wiki/File:Rule_2_-_Western_electric_control_chart.svg


Rules: Assignable Cause Investigation 

Western Electric, ñStatistical Control Handbookò, 1956 
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Rule 3: Determine ñAssignable Causeò when 

   four out of five consecutive points 

  fall in Zone B or Beyond. 

http://en.wikipedia.org/wiki/File:Rule_3_-_Western_electric_control_chart.svg


Rules: Assignable Cause Investigation 

Western Electric, ñStatistical Control Handbookò, 1956 
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Rule 4: Determine ñAssignable Causeò when 

   Nine consecutive points on the  

  same side of the center line (mean). 

http://en.wikipedia.org/wiki/File:Rule_4_-_Western_electric_control_chart.svg

