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Qualitative Decision Analysis – What does it tell us? 
By: Rick Haynes, Master Black Belt – Smarter Solutions, Inc. 
 
 
As part of an improvement project, many of us perform an analysis of attribute measurement systems. 
For this paper I will refer to such a measurement system as a decision system analysis because it better 
defines the usage of this tool.   It may be a decision to rework or accept a transaction; it may be a review 
of a document for approval.  This is an everyday occurrence in organizations. 
 
What we do not usually recognize is the impact, when considering a measurement system, of basing a 
decision on an attribute distribution instead of using continuous data.   
 
Assume that you have final approval step on a regulatory document before it is sent out of the 
organization.  In the execution of your improvement project to reduce errors in the documents as seen by 
the customer, you perform an Attribute Agreement Evaluation or a decision analysis. 
 
You choose ten sample documents that range from perfect and different severities of errors and submit 
them to two document approvers, two different times.  Each approver marks the documents as pass or 
fail.  The evaluation shows that there is a 40% agreement across all four results for each document.  The 
40% means that for only four of the ten documents, all four, with two appraisers each assessing the 
document twice, assessments judged the document the same way.  Should you be worried? 
 
It is generally recognized that visual inspections are no more than about 80% effective. (Integrated 
Enterprise Excellence V3, Sect 9.2)  Would a 40% agreement indicate that our approval inspection is 
better or worse than a typical visual inspection?   
 
 
 
 
 
 
Using this equation, what is the probability of each decision being correct? 
 
 
 
 
 
 
Thus, our inspection process has an 80% chance of producing the correct result.  This is the generally 
accepted quality of a visual inspection. Again, we should ask if this is good enough. 
 
Knowing the relationship, how good do we need to make this review before we will get it right 95% of the 
time; i.e., every inspector judges the correct quality 95% of the time. 
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We would get an 81% agreement rate.  Again, this is probably lower than we would have expected with a 
95% chance of judging the quality of the document quality. 
 
Now, to look at this type of question in a generic manner, a contour plot of the probabilities is shown: 

Quality of Inspection (probability of correct decision)
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You can use this chart to get a feel for how good the attribute decision process is at getting the correct 
result.  Both the 80% and 95% cases, the values used in the prior example, are marked on the chart. 
 
The last question that might be asked is about the uncertainty of the prediction, since the prior work 
provided an average estimate.  If we assume that there are ten items being evaluated and that there is an 
agreement, for all four evaluations, in eight of the ten cases,   this implies that the agreement rate is 80%, 
but the sample size is only ten.  Using Minitab we can estimate true uncertainty of an 80% value when 
estimated from n=10,  
 
Test and CI for One Proportion  
 
Sample  X   N  Sample p         95% CI 
1       8  10  0.800000  (0.443905, 0.974789) 
 
This would mean that the agreement range could vary from 44% to 97% in later evaluations.   This is a 
very large range of uncertainty for the agreement level.  These percents are the same you would find in 
the intervals provided in the Minitab in the Attribute Agreement Analysis system. 
 
This analysis is not quite valid, in that the ability of an inspection or approval process is not constant in an 
attribute agreement analysis if it is performed well.  The proper method is to select a series of items for 
analysis that range the entire spectrum from good to bad.  Some should be perfect, while some should be 
as bad as you have ever seen.  For the extremes, the inspection is probably near-perfect.  The items that 
have a quality level very close to the inspection criteria probably have a lower agreement rate.   
 
This exercise can be applied in any decision analysis by examining the structure of the test and the 
number of measurements to judge the expected agreement levels, such as if the testing is to be 
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performed with four appraisers and each person will perform two evaluations.  In this case, the decision 
analysis will have eight assessments for each item.  For this case, the range of possible agreements will 
be from 0.4% agreement, assuming a 50% quality assessment, to 66% agreement, assuming a 95% 
quality assessment.  Therefore, if the agreement analysis shows 60% agreement, we should be ecstatic, 
whereas a 60% agreement when two appraisers are each making two assessments would be considered 
just good. 
 
So What? 
 
Ok that is the real question.  All of the probability theory may be interesting, but what does it mean to the 
practitioner? 
 

1. The % agreement to be considered as acceptable is a lower value when more repeats and/or 
more appraisers are included. 

2. The real question of “How good is my decision?” is not really answered in the analysis. 
 
What is considered acceptable?  Well, 100% agreement should be the goal of every attribute decision, 
but it may be difficult to achieve.  Generally, all attribute decision processes can be improved through 
better standards, routine refresher training for appraisers, and other actions.  But that does not answer 
the question of whether this result is good enough. 
 
Minitab provides two statistical tests for the attribute agreement analysis:  the Kappa and Kendall’s 
Correlation values.  Each has a p-value assigned to show significance.  We will look at each individually. 
 
Fleiss's Kappa Statistics 
 
We will ignore the calculation of it and focus on the hypothesis test. 

Ho: The agreement within appraiser is due to chance 

Ha:The agreement within appraiser is not due to chance 

The statistic ranges from 1.0, which indicates that the decision is 100% correct, to 0, which indicates the 
decision is completely random.  A significant p-value would indicate that the decision step is non-random, 
which is to say that it is significantly better than guessing.  Would that indicate that it is good enough? 
Probably not.  A significant Kappa value will be found for all adequate decision steps, but by itself is not 
sufficient to define acceptability. 
 
Another issue with the Kappa statistics, is that it is primarily used to assess decision steps that provide a 
binary response, i.e.,pass/fail, rather than graded responses such as 1 through 5.  For these cases, the 
Kendall’s Coefficient statistic is preferred. 
 
Kendall's Coefficient of Concordance 
 
This statistic takes into account that the responses are ordered, or ordinal, data.  This would differ from 
the binary response, in that all wrong results are not equally wrong.  When a decision system produces 
an ordinal result, such as Likert scale data, Kendall’s Coefficient is used rather than the Kappa statistic for 
assessing the system.  Now let us look at the hypothesis test being evaluated. 

H0: There is no association among multiple ratings made by an appraiser 

Ha: The ratings are associated with one another 
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Consider a Likert scale evaluation, from 1 to 5.  If the true result was a 4, then a decision system that 
produces a 3 would be wrong, but producing a value of a 2 would indicate a larger, or more wrong, error 
as would a 1.  In the binary case producing a 3, 2 or 1 would be considered equally wrong. 
 
For the Kendall’s Coefficient, a significant p-value only indicates that the decision system is better than 
guessing, which is not generally adequate for a business process.  
 
What is good enough? 
 
The bottom line of any decision system analysis is that the result supports the needs of the organization.  
Since that varies by organization, below is a table of what the quality of the decision is in terms of 
escapes.  The first column is the quality of the appraisal; i.e, the probability that it makes the correct 
decision; the next two columns are escape probability of a transaction with a defect receiving one or two 
reviews.  This analysis assumes that the originating documents have an average of five (5) errors per 
document, and the performance estimates were calculated using @Risk modeling software in Excel. 
 
Inspection 

Quality  
 % defective 

reports 
escaping 

first review  

 % defective 
reports 

escaping 
second review  

0.99 0.05 0.00 

0.95 0.24 0.02 

0.90 0.40 0.05 

0.80 0.65 0.19 

0.70 0.78 0.38 

 
So what inspection quality do we consider acceptable?  I believe that the better question would be why 
we should be inspecting quality into the process.  Fixing the process is the only viable method to improve 
outgoing quality of a transaction or product.  To gain an equivalent quality through inspection will 
generally cost too much. 


