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Agenda
• Introduction to Six Sigma

• Minitab History and Products

• DMAIC Methodology

• MINITAB and MQC Tools

• Tutorials (time permitting)

• Questions
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Statistics & Six Sigma
 Six Sigma is a methodology that aims to remove 

variation from any process. It is a data driven 
program that is focused on financial return. 

 Successful Six Sigma practitioners must have strong 
communication and quantitative skills. They must 
have excellent process knowledge and need to 
apply to appropriate tools. Statistics is one of the 
key tools used in Six Sigma.
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Statistics & Six Sigma
 Good statistical software is essential tool for a 

successful Six Sigma initiative

• Takes away “hand” calculations - reduces the 
chances for error

• Must be intuitive – practitioners are not usually 
statisticians

• Allow for exploration – must offer a well-rounded 
suite of tools

• Clear and consistent presentation of results
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Why MINITAB?
 MINITAB has been the standard for global Six 

Sigma operations since the mid 1990’s

• Developed in 1972 to teach introductory statistics, 
designed for non-statisticians

• Began developing for quality in the late 80’s

• Strong customer focus and support

• Developing translated product

• Developing companion products
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Minitab Products
 MINITAB  Release 14

• Statistical software

 Minitab Quality Companion

• Process Improved Soft Tools

 Minitab Quality Trainer

• Multimedia training tool available in 2005



9 © Minitab Inc., 2000

DMAIC Model
 Define

• Where are your current problems and opportunities?
• What do your customers require & want?

 Measure
• Where is your process currently?

 Analyze
• What are the sources or variation?

 Improve
• What can make the process better?

 Control
• How do you ensure your improvements last?
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DefineDefine
•• Determine the process to be improvedDetermine the process to be improved

•• Identify your customersIdentify your customers

•• Identify your problems and scopeIdentify your problems and scope

MeasureMeasure
•• Determine the extent of problemDetermine the extent of problem

•• Identify your inputs & outputs (X’s & Y’s)Identify your inputs & outputs (X’s & Y’s)

•• Measure itMeasure it

  MQCMQC
•Project Charter
•C&E Matrix
•Critical To Matrix
•FMEA
•Brainstorming
•Process Mapping
•Data Collection Plan

  MINITABMINITAB
•Pareto
•Gage R&R
•Control Charts
•Capability Analysis
•Graphics
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• Screen potential causes

• Identify sources or root causes of problem

• Draw Conclusions

AnalyzeAnalyze

  MINITABMINITAB
•Gage R&R
•Hypothesis Tests
•ANOVA
•Correlation

•Regression
•Capability Analysis
•Graphics
•DOE
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• Identify what improvements to implement

• Determine optimal settings

• Confirm results

ImproveImprove

  MINITABMINITAB

•Gage R&R
•Hypothesis Tests
•ANOVA
•Regression

•Graphics
•Capability Analysis
•Response Optimizer
•DOE
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• Sustain the gains

• Permanent change

ControlControl

  MINITABMINITAB

•Control Charts
•Capability Analysis
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TutorialsTutorials
 Download Meet MINITAB for free from 

www.minitab.com/downloads/

• Data is included in MINITAB – SHIPPINGDATA.MTW

• Emphasis on Analyze, Improve, Control phases of Six 
Sigma
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Questions?Questions?
 Our technical support staff is also available to 

help you whether you have purchased or are 
considering buying MINITAB. Please contact 
them at http://customer.minitab.com.
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Thank you!Thank you!
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Linked PagesLinked Pages
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Identify Potential Root Causes 
MINITAB Release 14 – Pareto Chart
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Measurement Systems Analysis
MINITAB Release 14 – Gage R&R
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MINITAB Release 14 – Attribute Gage Study for 
Acceptances

Measurement Systems Analysis

Reference Value of Measured Part
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MINITAB Release 14 – Attribute Agreement Analysis
Measurement Systems Analysis of Appraisers
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MINITAB Release 14 – Graphing Techniques
Descriptive Statistics
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MINITAB Release 14 – Control Charts
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How Capable is your process?
MINITAB Release 14 – Capability Analysis (Sixpack)
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Project Charter – (Form Tool)
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Cause and Effect Diagram
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FMEA – (Form Tool)
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Process Mapping Tool
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Measurement Systems Analysis
MINITAB Release 14 – Gage R&R
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Two-Sample T-Test and CI: BTU.In, Damper 

Two-sample T for BTU.In

Damper   N   Mean StDev  SE Mean
1       40   9.91   3.02     0.48
2       50  10.14   2.77     0.39

Difference = mu (1) - mu (2)
Estimate for difference:  -0.235250
95% CI for difference:  (-1.450131, 0.979631)
T-Test of difference = 0 (vs not =): T-Value = -0.38  P-
Value = 0.701  DF = 88
Both use Pooled StDev = 2.8818

Test and CI for Two Proportions 

Sample    X     N  Sample p
1       537  1000  0.537000
2       778  1000  0.778000

Difference = p (1) - p (2)
Estimate for difference:  -0.241
95% CI for difference:  (-0.281232, -0.200768)
Test for difference = 0 (vs not = 0):  Z = -11.74  P-Value 
= 0.000

MINITAB Release 14 – Hypothesis Testing & Graphics
Graphical and Statistical Analysis of Data

Damper

BT
U.

In

21

20

15

10

5

Boxplot



31 © Minitab Inc., 2000

One-way ANOVA: Durability versus Carpet 

Source  DF     SS    MS     F      P
Carpet   3  146.4  48.8  3.58  0.047
Error   12  163.5  13.6
Total   15  309.9

S = 3.691   R-Sq = 47.24%   R-Sq(adj) = 34.05%

Individual 95% CIs For Mean Based on
Pooled StDev

Level  N    Mean StDev  ---------+---------+---------+---------+
1      4  14.483  3.157            (-------*-------)
2      4   9.735  3.566  (-------*--------)
3      4  12.808  1.506         (-------*-------)
4      4  18.115  5.435                   (-------*-------)

---------+---------+---------+---------+
10.0      15.0      20.0      25.0

Pooled StDev = 3.691

MINITAB Release 14 – ANOVA & Graphics
Graphical and Statistical Analysis of Data
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Correlations: Verbal, Math, GPA 

Verbal    Math
Math     0.275

0.000

GPA      0.322   0.194
0.000   0.006

Cell Contents: Pearson 
correlation

P-Value

Regression Analysis: Score1 versus Score2 

The regression equation is
Score1 = - 4.667 + 4.397 Score2

S = 0.572711   R-Sq = 95.7%   R-Sq(adj) = 95.1%

Analysis of Variance

Source      DF       SS       MS       F      P
Regression   1  51.3529  51.3529  156.56  0.000
Error        7   2.2960   0.3280
Total        8  53.6489

MINITAB Release 14 – Regression & Correlation
Determining Significant Factors
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Factorial Fit: Yield versus Block, Time, Temp, Catalyst

Estimated Effects and Coefficients for Yield (coded units)

Term Effect Coef SE Coef T P
Constant 45.5592 0.09546 477.25 0.000
Block -0.0484 0.09546 -0.51 0.628
Time 2.9594 1.4797 0.09546 15.50 0.000
Temp 2.7632 1.3816 0.09546 14.47 0.000
Catalyst 0.1618 0.0809 0.09546 0.85 0.425
Time*Temp 0.8624 0.4312 0.09546 4.52 0.003
Time*Catalyst 0.0744 0.0372 0.09546 0.39 0.708
Temp*Catalyst -0.0867 -0.0434 0.09546 -0.45 0.663
Time*Temp*Catalyst 0.0230 0.0115 0.09546 0.12 0.907

S = 0.381847 R-Sq = 98.54% R-Sq(adj) = 96.87%

Analysis of Variance for Yield (coded units)

Source DF Seq SS Adj SS Adj MS F P
Blocks 1 0.0374 0.0374 0.0374 0.26 0.628
Main Effects 3 65.6780 65.6780 21.8927 150.15 0.000
2-Way Interactions 3 3.0273 3.0273 1.0091 6.92 0.017
3-Way Interactions 1 0.0021 0.0021 0.0021 0.01 0.907
Residual Error 7 1.0206 1.0206 0.1458
Total 15 69.7656

MINITAB Release 14 – Design of Experiments (DOE)
Determining Significant Factors
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MINITAB Release 14 – Hypothesis Testing & Graphics
Confirming Improvements

Two-Sample T-Test and CI: BTU.In, Damper 

Two-sample T for BTU.In

Damper   N   Mean StDev  SE Mean
1       40   9.91   3.02     0.48
2       50  10.14   2.77     0.39

Difference = mu (1) - mu (2)
Estimate for difference:  -0.235250
95% CI for difference:  (-1.450131, 0.979631)
T-Test of difference = 0 (vs not =): T-Value = -0.38  P-
Value = 0.701  DF = 88
Both use Pooled StDev = 2.8818

Test and CI for Two Proportions 

Sample    X     N  Sample p
1       537  1000  0.537000
2       778  1000  0.778000

Difference = p (1) - p (2)
Estimate for difference:  -0.241
95% CI for difference:  (-0.281232, -0.200768)
Test for difference = 0 (vs not = 0):  Z = -11.74  P-Value 
= 0.000
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MINITAB Release 14 – ANOVA & Graphics
Confirming Improvements

One-way ANOVA: Durability versus Carpet 

Source  DF     SS    MS     F      P
Carpet   3  146.4  48.8  3.58  0.047
Error   12  163.5  13.6
Total   15  309.9

S = 3.691   R-Sq = 47.24%   R-Sq(adj) = 34.05%

Individual 95% CIs For Mean Based on
Pooled StDev

Level  N    Mean StDev  ---------+---------+---------+---------+
1      4  14.483  3.157            (-------*-------)
2      4   9.735  3.566  (-------*--------)
3      4  12.808  1.506         (-------*-------)
4      4  18.115  5.435                   (-------*-------)
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Regression Analysis: Score1 versus Score2 

The regression equation is
Score1 = - 4.67 + 4.40 Score2

Predictor     Coef  SE Coef      T      P
Constant   -4.6674   0.8572  -5.44  0.001
Score2      4.3975   0.3514  12.51  0.000

S = 0.572711   R-Sq = 95.7%   R-Sq(adj) = 95.1%

Analysis of Variance

Source          DF      SS      MS       F      P
Regression       1  51.353  51.353  156.56  0.000
Residual Error   7   2.296   0.328
Total            8  53.649

Predicted Values for New Observations

New
Obs    Fit  SE Fit       95% CI           95% PI
1  4.567   0.214  (4.060,  5.074)  (3.121,  6.013)
2  1.929   0.363  (1.071,  2.787)  (0.326,  3.532)
3  2.808   0.305  (2.087,  3.530)  (1.274,  4.343)
4  6.326   0.196  (5.864,  6.789)  (4.895,  7.757)
5  8.525   0.290  (7.839,  9.212)  (7.007, 10.043)
6  4.567   0.214  (4.060,  5.074)  (3.121,  6.013)
7  9.405   0.346  (8.586, 10.224)  (7.822, 10.987)
8  7.646   0.242  (7.074,  8.217)  (6.176,  9.116)
9  6.326   0.196  (5.864,  6.789)  (4.895,  7.757)

MINITAB Release 14 – Regression 
Prediction Methods
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Response Surface Regression: BeanYield vs Nitrogen, PhosAcid, Potash

Estimated Regression Coefficients for BeanYield

Term Coef SE Coef T P
Constant 10.4623 0.4062 25.756 0.000
Nitrogen -0.5738 0.2695 -2.129 0.059
PhosAcid 0.1834 0.2695 0.680 0.512
Potash 0.4555 0.2695 1.690 0.122
Nitrogen*Nitrogen -0.6764 0.2624 -2.578 0.027
PhosAcid*PhosAcid 0.5628 0.2624 2.145 0.058
Potash*Potash -0.2734 0.2624 -1.042 0.322
Nitrogen*PhosAcid -0.6775 0.3521 -1.924 0.083
Nitrogen*Potash 1.1825 0.3521 3.358 0.007
PhosAcid*Potash 0.2325 0.3521 0.660 0.524

S = 0.9960 R-Sq = 78.6% R-Sq(adj) = 59.4%

Analysis of Variance for BeanYield

Source DF Seq SS Adj SS Adj MS F P
Regression 9 36.465 36.465 4.0517 4.08 0.019
Linear 3 7.789 7.789 2.5962 2.62 0.109
Square 3 13.386 13.386 4.4619 4.50 0.030
Interaction 3 15.291 15.291 5.0970 5.14 0.021

Residual Error 10 9.920 9.920 0.9920
Lack-of-Fit 5 7.380 7.380 1.4760 2.91 0.133
Pure Error 5 2.540 2.540 0.5079

Total 19 46.385

MINITAB Release 14 – DOE & Response Optimizer 
Determine Optimal Settings
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