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The purpose of this research abstract is to explore the possibility of utilizing the 
Uncertainty-Certainty Matrix (UCM) in validation and reliability studies in licensing decision 
making.  The UCM has been proposed for use in licensing decision making but this would 
be an extension of this thinking to studies that involve validating licensing decisions such 
as when key indicators are used in comparison with comprehensive reviews of rules, and 
in reliability studies to determine individual inspector bias in regulatory compliance. 

The basic premise of the UCM is that individual decision-making matches reality.  When it 
comes to regulatory compliance decision making a 2 x 2 matrix can be drawn with the 
possible outcomes as is indicated in the following table (Table 1). 

Table 1 

UCM Matrix Logic  Decision Regarding Regulatory Compliance 

  (+) In Compliance (-) Not In Compliance 

Actual State of (+) In Compliance Agreement (++) Disagreement (+-) 

Compliance (-) Not In Compliance Disagreement (-+) Agreement (--) 

 

In using this table, the hope is that the decision regarding regulatory compliance matches 
the actual state of compliance where the coefficient is as close to +1.0 as possible, in 
other words, perfect agreement.  So, the agreement cells are heavily weighted.   We do not 
want to see all the cells, both agreement and disagreement cells, equally weighted.  That 
would indicate a random response rate and a coefficient close to 0.0. 

But there is another possibility which involves bias on the part of the licensing inspector in 
which they have certain biases or tendencies when it comes to making regulatory 
compliance decisions about individual rules.  So, it is possible that decisions made 
regarding regulatory compliance could be either overall (+) positive In-Compliance or (-) 
negative Not-In-Compliance when in reality the actual state of compliance is more 
random. 



When this occurs, the coefficient falls off the range category and is not between 0 and +/-
1.0 because there is no variance detected in the data.  It is always biased either positively 
or negatively. 

The UCM can be used for both reliability and validity testing as suggested in the above.  
Just look for different results.  For validity, false positives and negatives should either be 
eliminated or reduced as well as possible and the remaining results should show the 
typical diagonal pattern as indicated by the agreement cells.   

For reliability, the same pattern should be observed as in the validity testing above but 
there is an additional test in which bias is tested for.  Bias will be ascertained if the 
patterns in the results indicate a horizontal or vertical pattern in the data with little or no 
diagonal indication.  Bias can be found at the individual inspector level as well as at the 
standard level or the actual state of compliance.   

In both reliability and validity testing, random results in which each of the cells are equally 
filled is not a desirable result either.   

The following tables 2-7 depict the above relationships with results highlighted in red: 

Table 2 

Valid & Reliable Results (+) In Compliance (-) Not In Compliance 

(+) In Compliance Agreement (++) Disagreement (+-) 

(-) Not In Compliance Disagreement (-+) Agreement (--) 

 

Table 3 

Random Results (+) In Compliance (-) Not In Compliance 

(+) In Compliance Agreement (++) Disagreement (+-) 

(-) Not In Compliance Disagreement (-+) Agreement (--) 

 

Table 4 

Positive Bias Results Individual (+) In Compliance (-) Not In Compliance 

(+) In Compliance Agreement (++) Disagreement (+-) 

(-) Not In Compliance Disagreement (-+) Agreement (--) 

 

 

 



 

Table 5 

Negative Bias Results Individual (+) In Compliance (-) Not In Compliance 

(+) In Compliance Agreement (++) Disagreement (+-) 

(-) Not In Compliance Disagreement (-+) Agreement (--) 

 

Table 6 

Positive Bias Results Standard (+) In Compliance (-) Not In Compliance 

(+) In Compliance Agreement (++) Disagreement (+-) 

(-) Not In Compliance Disagreement (-+) Agreement (--) 

 

Table 7 

Negative Bias Results Standard (+) In Compliance (-) Not In Compliance 

(+) In Compliance Agreement (++) Disagreement (+-) 

(-) Not In Compliance Disagreement (-+) Agreement (--) 

 

Tables 2 – 7 demonstrate the different results based upon individual response rates when 
making regulatory compliance decisions about rules.  Table 2 is what needs to be attained 
and tables 3 – 7 need to be avoided.  Only in table 2 are false negatives and positives 
eliminated or avoided.  In tables 3 – 7, false negatives and/or false positives are introduced 
which is not desirable when making validity or reliability decisions. 

Table 3 results clearly indicate that a great deal of randomness has been introduced in the 
regulatory compliance decision making in which the individual licensing inspector 
decisions do not match reality.   Tables 4 and 5, demonstrate bias in the decision-making 
process either positively (inspector always indicates in compliance) or negatively 
(inspector always indicates out of compliance).   It is also possible that the standard being 
used has bias built into it, this is less likely but is still a possibility.  The results in Tables 6 
and 7 demonstrate where this could happen. 

All these scenarios need to be avoided and should be monitored by agency staff to 
determine if there are patterns in how facilities are being monitored. 
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