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To all that are willing to accept the six sigma challenge: 

Dr. Harry gave me the following problem some time ago and asked me if I could solve it (to help me better understand my six sigma metric skills and better appreciate the level playing field concept).  Now I pass it on to all of you.  It will really test your Six Sigma knowledge and provide some great insights along the way.  Believe me, this problem really pushed my understanding of performance merics to a new level.  If you can solve this one, there are several more that involve unit costs, cycle times and so on.  But lets tackle the simpliest first. 

Problem Description: "All other things being equal, A certain corporate executive came to understand that one of his high volume factories (N=5,500 units per day) had several ways of making the same sub-assembly.  He asked for the capability data on each of the similar processes so he could select the best one.  Once selected, he would standardize on that process for subsequent transfer to other factories within the corporation.  After a couple of days, the following data and information was put on his desk." 

Question 1: Which process should be selected to standardize on? 

Question 2: Which CTQ offers the highest quality? 

  

Process A: 

CTQ 1: DPU = .04, U = 34,678, M=25 

CTQ 2: PPM = 4,378, U = 345, M=12, 

CTQ 3: Y.ft = .97, U = 789,345, M=124 

CTQ 4: Cp = 1.4, Cpk = 1.5, Ppk = 1.2, U=50, M = 5 

CTQ 5: Y.rt = .68, U = 234,564, M = 256 

CTQ 6: Pp = .95, U = 5,000, M = 34 

CTQ 7: DPMO = 6,328, U = 243,649, M = 12 

CTQ 8: D = 28, U = 1,832, M=345 

Process B: 

CTQ 1: Cp = 1.37, Pp = 1.1, M=25 

CTQ 2: DPU = .09, U = 578, 456, M=12, 

CTQ 3: Y.rt = .87, U = 879, M=124 

CTQ 4: Cp = 1.2, DPMO=2,654, U = 25, M = 5 

CTQ 5: Pp = 1.2, U = 34,567, M = 256 

CTQ 6: PPM = 14,329, U = 2,367, M = 34 

CTQ 7: D = 1, U = 1,438, M = 12 

CTQ 8: Y.ft = .99, U = 189,832, M=345 

Metrics Legend: 

CTQ - critical to quality characteristics (key design feature) 

DPU - defects per unit 

DPMO - defects per million opportunities 

Y.rt - rolled throughput yield 

Y.ft - first time yield 

D - number of observed defects 

U - number of production units over which the metrics were computed 

M - number of like CTQs per unit of product 

Should you accept this challenge, I will be availible to answer questions (to a point). 

Reigle Stewart

If you have problems like this in your factory, the ability to give Reigle the answer he is looking for is the least of your concerns.  You have two different processes producing the same sub-assembly and on one of them you measure the performance of one CTQ in RTY and on the other process you measure the same CTQ as Cpk?  Your data system is so bad that you report a Cp and Pp on the same process and same CTQ that are contradictory?  You actually give your Corporate Executive raw and inconsistent data?  If this is truly the case, it doesn’t matter which sub-assembly process you choose because the factory is on the brink of chaos and about to spin into total chaos.

 

By the way, what Reigle is looking for as an answer is “Gee I would have to convert all of these to a sigma value before I could compare them”.  This is simply not true.  But let me give you some advise:

 

1. Measure the same CTQ on the two different processes with the same metric that is most appropriate to the situation.  If it is a variables CTQ use Cpk and PpK, if it is an attribute defect use PPM or DPMO.  If you are measuring throughput use RTY, etc. 

2. Get your data systems straighten out so that there are standards for calculating metrics and eliminate the contradictions. 

3. If you truly want to compare and choose the best process, don’t be tricked into using a conversion to sigma level as the only way that this can be done.  You will be much better off using some method of decision analysis that preserves the original metric and allows weighting of importance across potentially competing attributes.  Try Kepner-Tregoe decision analysis, Pugh selection matrix, decision trees, or my personal favorite Desirability Analysis as it can model the diminishing returns of improvement. 

4. Rarely will the choice of the “best” process be one of the original.  You will want to look for hybrids.  So you will need the preservation of the original metric.
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