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Road Maps – for statistical Analysis for Six Sigma
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Define Stage





Based on








QFD, CTQ, Drill down exercise, Pareto Chart










Team Members, Process operator, 








Resource/Supplier, rep of customer if needed (Tool-ARMI), 








Team Dynamics – GRPI, Align efforts 

and  thoughts (Threat vs Opportunity Matrix)



Project Schedule




With Milestone

















As per 25 slider Template (case, problem statement,








Goal statement, scope, defect definition, savings and 









Benefits -quantify)









Champion, CEO, Quality Leader / MBB, BB, CFO










       SIPOC






















“AS IS” Process map (existing)








             (Most Important Step)









Does Project Scope need further drill down ?








(Tools: Fish Bone and Pareto Defect Rate analysis








at sub processes)









(sign off can take place here also)



MEASURE STAGE











Specs, Target, Unit, Opportunities, perfect o/p metric,








Operational definition (How, what, when)










To find variation contributed by measurement system









(Accuracy, Repeatability, Reproducability R> 90%)











                 Data is






Data is 

                 Continuous






Discrete








% Contribution < 8 % (2 % preferred)





% Tolerance < 30 % (10 % preferred)





No. of distinct categories > 4 (10 preferred)

ANALYSIS STAGE







  NO









Contractor data
             Discrete data









             Use tools 
        Fish Bone, Pareto



  Historical data(available)


Fresh Data Collection













Analyse stage






Continuous data


Discrete data










     Identify







       Go to Page 6






No P< 0.05


Yes P>0.05



Ha =Some data 

     Normal

       Do not belong  


       To Normal

  Individually


       Distribution 

       Curve 

           Not Normal







          Not Normal



      Use 6 sigma


      Product


      Report to  


      Find Z, 

      PPM/ PPMO




  (No) P< 0.05    
        (Yes) P>0.05 






Ha =   




          Ho = No significant presence 


         DPU / DPMO, Z

 There is significant




of special cause variation

               or


pressure of SCVs




in the form of cluster,

         Skewed:   Mean = Q1







Trend, Mixture and

    
       Variable = Q1/Q3
(Stability)






Oscillations








  >  0.7 V good  

                  >   0.9 World Class

         Levy Tailed:  Median = Q2 


             Span = (P5 to P95)       






















            6 Sigma process











            by Minitab













           “DO – if there is good 










            opportunity or need”












         VA/NVA of process










         -C&E diagram or

          C &E matrix











FMEA(RPN)








Discreet X, Discreet Y







Test:  “Chi” Square Test







P< 0.05, Ha atleast one of the factors has significant







Diff. Effect on ‘Y’ response







P> 0.05, Ho = Reverse







* None of expected frequencies to be  < 5







 (sample size > 30)








* Look at significantly Chi. Sq value for each data







    Point and relate that to root cause for that and 







    Identify correct action



X-Discreet



        Y- Continuous






   No






Yes






              Yes




       No











               NO



Test of variance

P>0.05, Ho = There is no significant difference in the


     Variation (std. Dev) of various factor levels


P<0.05, Ha = Atleast one of factor level significant by 


    Diff variation 95% conf level – Use Borett’s



    Test for Normal data.





  P value by Levere’s Test



Test of Means

P>0.05, Ho = There is no significant difference in the 







     “means” of factor level


P<0.05, Ha =  Atleast one factor level there is significant diff

For Continuous X & Continuous Y







R2    > 60 % ,    R2  (adjusted)







Between these 2, drift is less than 10% of R2






Keep only those terms of Regression statement when P<0.05







Ho  =  Terms not significant to be included in regression







Ha  =  Converse of above   








* Type of correlation, Linear, quadratic or cubic







* Statistical Tolerancing

Identify Project CTQs





Draw Team Charter





Draw Project Charter





Sign off for Project Charter





High Level Process Mapping





Detailed (Cross functional flowchart)





Select CTQ for Project





If needed alter the Project Scope





 A





 A





Define Performance Standards





Measurement System Analysis





Collect 30-40 sample size and get the experts judgment on Quality





Cage R & R





Take at least 10 samples, 5 defective, 5 good, 2-3 operators, 2-3 trials in randomized manner





 B





 B





Correct or Change your Measurement System





Is Gage R & R OK





Training





Caliberation or refurbishments   or change





& Training





Make data collection plan





- Subgroup class


- Subgroup size


- Measurement System


- Train people to measure


- Data Format


- Who & Where





Retrieve historical data and determine process capability





If gauge R & R was unacceptable you will not depend on his data and go for fresh data measurement





Determine / Calculate Process Capability





- Unit


- Opportunities per unit


- Measure defects from sample


- Use six sigma product report    for z-value


(Z ST Bench is calculated


 Zswift by default is 1.5


Therefore ZLT = ZST– 1.5)














Check Normality





 C





 C





Normality Test





Treat data as normal





Check of Level of factors





Collect More data





Stability Test 





Convert continuous data into discrete and calculate





Stable





Identify & Eliminate SCV





Find ZST , Zlt, yield, PPM/DPMO





Collect data again and find Normality and Stability





Identify Performance objectives, Bench Marking





Identify sources of variation





 D





D





Hypothesis Testing





Normality of data





Histograms – remove out layers if there are chance and make data normal





Stability





Determine individual level stability and if OK treat all data as stable. If not remove SCVs and substitute stable data.





Test of equal variance





Test of  Means





Data non-normal for Hypothesis test





Test of Equal variance / HOV





Mood’s Median Test
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