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The use of differen�al monitoring by states and Canadian Provinces has evolved very 
interes�ngly over the past decade into two parallel approaches which help to inform other 
interested jurisdic�ons as they consider a differen�al monitoring approach.

Differen�al monitoring is a more targeted or abbreviated form of monitoring facili�es or 
programs based upon “what is reviewed/depth of the review” and “how o�en/frequent do we 
review”.  Two specific methodologies have been used by states to design and implement a 
differen�al monitoring approach:  risk assessment and key indicators.  

It was originally conceived that risk assessment and key indicator methodologies would be used 
in tandem and not used separately.  Over the past decade, a real dichotomy has developed in 
which risk assessment has developed very independently of key indicators and risk assessment 
has become the predominant methodology used, while the key indicator methodology has 
lagged behind in development and implementa�on.

In this separate development and implementa�on, risk assessment has driven the “how 
frequent” visits in a differen�al monitoring approach while key indicators has driven “what is 
reviewed” when it comes to rules/regula�ons/standards.

The other development with both methodologies are the data matrices developed to analyze 
the data and to make decisions about frequency and depth of reviews.  For risk assessment, the 
standard matrix used is a 3 x 3 matrix similar to the one presented below.

 

Risk Assessment with Probability along the ver�cal axis and Risk along the horizontal axis

A B C
D E F
G H I

 

In the above 3 x 3 Risk Assessment Matrix, (A) indicates a very high risk 
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rule/regula�on/standard with a high likelihood that it will occur, while (I) indicates a very low or 
no risk rule/regula�on/standard with a low likelihood that it will occur.  (B) through (H) indicate 
various degrees of risk and probability based upon their posi�on within the Matrix.

The decision making rela�onship of more frequent visits to the facility or program is made on 
the following algorithm:

 

If I > E + F + H > B + C + D + G > A, than more frequent reviews are completed

 

Just as Risk Assessment u�lizes a 3 x 3 Matrix, Key Indicators u�lizes a 2 x 2 Matrix in order to 
analyze the data and make decisions about what is reviewed.  Below is an example of a 2 x 2 
Matrix that has been used.

 

Key Indicator with Compliance/Non-Compliance listed ver�cally and High vs Low Grouping 
listed hor�zontally

A B
C D

 

In the above 2 x 2 Key Indicator Matrix, (A) indicates a rule/regula�on/standard that is in 
compliance and in the high compliant group, while (D) indicates a rule/regula�on/standard that 
in out of compliance and in the low compliant group.  (B) and (C) indicate false posi�ves and 
nega�ves.

The decision making rela�onship of more rules to be reviewed is made on the following 
algorithm:

 

If A + D > B + C, than a more comprehensive review is completed

 

 Given the interest in u�lizing differen�al monitoring for doing monitoring review, having this 
decade’s long review of how the risk assessment and key indicator methodologies have evolved 
is an important considera�on.

Is it s�ll possible to combine the risk assessment and key indicator methodologies?  It is by 
combining the 3 x 3 and 2 x 2 Matrices above where the focus of u�lizing the Key Indicator 
methodology is (I) cell of the 3 x 3 Matrix.  It is only here that the Key Indicator methodology 
can be used when combined with the Risk Assessment methodology.
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Key Indicator and Risk Assessment Methodologies Used in Tandem

A B C
D E F
G H Only Use Key Indicators here

 

By u�lizing the two methodologies in tandem, both frequency of reviews and what is reviewed 
are dealt with at the same �me which makes the differen�al monitoring approach more 
effec�ve and efficient.

 

 

 

 

_______________________________________________________________

Richard Fiene, Ph.D., Psychologist, Research Ins�tute for Key Indicators (RIKIllc); Professor of Psychology (ret), Penn State 
University; and Senior Research Consultant, Na�onal Associa�on for Regulatory Administra�on (NARA).
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Three models are presented here which depict the theory of regulatory compliance as it has evolved 

over the past four decades.  Initially, it was thought that there was a linear relationship between 

regulatory compliance and program quality as depicted in the first line graph below (see Figure 1).  As 

compliance increased a corresponding increase in quality would be seen in the respective programs. 

 

 

 

Figure 1 

 

This initial graphic needed to be modified because of various studies conducted in order to confirm this 

regulatory compliance theory.  It was discovered that at the lower ends of regulatory compliance there 

still was a linear relationship between compliance and quality.  However, as the compliance scores 

continued to increase to a substantial level of compliance and then finally to full (100%) compliance with 

all rules, there was a corresponding drop off in quality as depicted in the second line graph below (see 

Figure 2).  
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Figure 2 

 

This Non-Linear Model has worked well in explaining the Theory of Regulatory Compliance and the 

studies conducted for the past three decades.  However, the most recent studies related to the theory 

appear to be better explained by the latest proposed model in Figure 3 which suggests using a Stepped 

or Tiered Model rather than a Non-Linear Model.  The Stepped/Tiered Model appears to explain more 

fully how certain less important rules can be significant predictors of overall compliance and quality.   

 

 

Figure 3 
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This last model (Stepped/Tiered) has more flexibility in looking at the full regulatory field in attempting 

to find the “predictor” or right rules that should be selected as key indicators.  It is about identifying 

those key indicator rules that move the needle from one step/tier to the next rather than focusing on 

the plateau.  So rather than having just one plateau, this model suggests that there are several 

plateaus/tiers. 

Mathematically, the three models appear as the following: 

1)  PQ = a (PC) + b                           (Linear) 

2) PQ = a (PC)b                                                                (Non-Linear) 

3) PQ = a + ((b – a) / (1 + (PC / b)b))            (Stepped/Tiered) 

Where PQ = Program Quality; PC = Regulatory Program Compliance; a and b are regulatory constants 

 

 

Richard Fiene, Ph.D., Research Psychologist, Research Institute for Key Indicators (RIKILLC); Senior Research Consultant, 

National Association for Regulatory Administration (NARA); and Professor of Psychology (ret), Penn State University. 
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There is a lack of empirical demonstra�ons of regulatory compliance decision making.  In the past, I have 
used the methodologies of key indicators, risk assessment and the resultant differen�al monitoring 
techniques of how o�en and what should be reviewed for decision making.  What has not been 
addressed is decision making based upon comprehensive reviews when all regula�ons are assessed.  
This short paper will address how empirical evidence taken from the past 40+ years of establishing and 
researching a na�onal data base for regulatory compliance can help lead us to a new scaling of 
regulatory compliance decision making.

In analyzing regulatory compliance data it becomes perfectly clear that the data have very li�le variance 
and are terribly skewed in which the majority of programs are in either full or substan�al compliance 
with all the respec�ve regula�ons.  Only a small handful of programs fall in the category of being in low 
compliance with all the regula�ons.  

The proposed scaling has three major decision points a�ached to regulatory compliance scores.  Either 
programs are in full or substan�al compliance, in low compliance or somewhere in the middle.  Full or 
substan�al regulatory compliance is 100% or 99-98% in regulatory compliance.  Low regulatory 
compliance is less than 90% and mid-regulatory compliance is between 97%-90%.  These ranges may 
seem excep�onally �ght but based upon the na�onal data base on regulatory compliance that I maintain 
at the Research Ins�tute for Key Indicators (RIKILLC) these are the ranges that have formed over the past 
40 years.  These data ranges should not come as a surprise because we are talking about regulatory 
compliance with health and safety standards.  These are not quality standards, these are basic 
protec�ons for clients.  The data are not normally distributed, not even close as is found in quality tools 
and standards.  

What would a Regulatory Compliance Decision-Making Scale look like:

 

                            Data                                      Level                                           Decision_________

                            100-98%                              Full/Substan�al                         License

                             97-90%                               Mid-Range                                  Provisional License

                             89% or less                        Low                                               No-License

 

States/Provinces/Jurisdic�ons may want to adjust these levels and the scaling based upon their actual 
data distribu�on.  For example, I have found certain jurisdic�ons to have a very unusually skewed data 
distribu�ons which means that these ranges need to be �ghten even more.  If the data distribu�on is not 
as skewed as the above scale than these ranges may need to be more forgiving.



This regulatory compliance decision making scale does not take into account if abbreviated 
methodologies are used, such as risk assessment or key indicator models that are used in a differen�al 
monitoring approach.  The above scale is to be used if a jurisdic�on decides not to use a differen�al 
monitoring approach and wants to measure regulatory compliance with all regula�ons and complete 
comprehensive reviews.

 

 

 

____________________________________________________________________________________

Richard Fiene, Ph.D., Research Psychologist, Research Ins�tute for Key Indicators (RIKILLC); Professor of Psychology 
(ret), Penn State University; Senior Research Consultant, Na�onal Associa�on for Regulatory Administra�on (NARA).  
h�p://RIKIns�tute.com
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In dealing with regulatory compliance data distributions, one is always impressed with the skewness of 

the data distribution.  This is a major disadvantage of working with these data distributions because it 

eliminates utilizing parametric statistics.  These short comings have been dealt with in the past by using 

non-parametric statistics, the dichotomization of data distributions, moving from a nominal to ordinal 

scaling, and risk assessment/weighting.  These adjustments have been successful in helping to analyze 

the data but are not ideal and will never approach a normally distributed curve.  However, that is not 

the intent of regulatory compliance data, the data distribution should demonstrate a good deal of 

skewness because these data are demonstrating protections for clients and not quality services.  One 

would not want the data to be normally distributed. 

This short paper/technical research note delineates the state of the art with an international regulatory 

compliance data base that has been created over the past 40 years at the Research Institute for Key 

Indicators (RIKILLC).  In it, I provide basic descriptive statistics to demonstrate to other researchers the 

nature of the data distributions so that they can be aware of the shortcomings of the data when it 

comes to statistical analyses.  I have employed various scaling methods to help with the skewness of the 

data but it still does not approximate normally distributed data.  This will be self-evident in the data 

displays. 

 

                                             KI                      PQ                RC                 PQ 1-5               RC 1-5     

Mean                                   1.68                 3.42              5.51              2.96                   3.48 

SD                                         1.61                 0.86              5.26              0.90                   1.43 

Sum                                      175                  348               573               302                     362 

Variance                               3.61                 0.74              27.63            0.81                   2.06 

Range                                    6.00                4.11              25.00             4.00                   4.00 

Minimum                              0                     1.86               0                    1.00                   1.00 

Maximum                             6.00                5.97               25.00            5.00                   5.00 

SE Mean                                0.16                0.09              0.52               0.09                   0.14 

Kurtosis                                 0.073             -0.134            2.112            -0.388               -1.097 

Skewness                              0.898               0.467           1.468              0.327               -0.494 



 

 

__________________________________________________________________________ 

Legend: 

KI = Key Indicators 

PQ = Program Quality (ERS Scale) 

RC = Regulatory Compliance (State Comprehensive Review Checklist) 

PQ 1-5 = Program Quality using 1-5 scale 

RC 1-5 = Regulatory Compliance using 1-5 scale (1 = Low RC; 2-4 = Med Level RC; 5 = High/Substantial RC) 

  

 

 

 

Richard Fiene, Ph.D., Research Psychologist, Research Institute for Key Indicators (RIKILLC); Professor of Psychology (ret), 

Penn State University; Senior Research Consultant, National Association for Regulatory Administration (NARA) 
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The Theory of Regulatory Compliance has been described mathematically as a quadratic formula which captured the non-linear, U-shaped 

curve relating regulatory compliance and program quality.  The form of the equation followed the typical quadratic: 

Y = ax2 + bx + c

The problem in the use of the quadratic formula was that it was not particularly sensitive to false positives and negatives which in the 

regulatory compliance decision making was very problematic.  Most recently, an alternative mathematical approach has been introduced 

by Simonsohn (2018) in his article: Two Lines: A Valid Alternative to the Invalid Testing of U-Shaped Relationships With Quadratic 

Regressions:

y = a + bxlow + cxhigh + d * high + ZBZ, (1)

where xlow = x – xc if x < xc and 0 otherwise, xhigh = x – xc

if x ≥ xc and 0 otherwise, and high = 1 if x ≥ xc and

0 otherwise.

Z is the (optional) matrix with covariates, and BZ is its

vector of coefficients.

This article appeared in Advances in Methods and Practices in Psychological Science, Vol.1(4) 538–555, DOI: 

10.1177/2515245918805755, www.psychologicalscience.org/AMPPS.  This alternative approach is provided to better explain and detail 

the Theory of Regulatory Compliance.  This very brief RIKIllc technical research note is provided for licensing and regulatory science 

researchers to consider as they make comparisons with their regulatory compliance data.  Additional details will be provided as this 

alternative to quadratic regressions is applied to the ECPQI2M – Early Childhood Program Quality Improvement and Indicator Model

International Data Base maintained at the Research Institute for Key Indicators (RIKIllc).  

__________________________________________________________________________________________________________

Richard Fiene, Ph.D., Psychologist, Research Institute for Key Indicators (RIKIllc); Professor of Psychology (ret), Penn State 

University; and Senior Research Consultant, National Association for Regulatory Administration (NARA).  

ORCID: 0000-0001-6095-5085.

For additional information about the Theory of Regulatory Compliance and the Early Childhood Program Quality Improvement 

and Indicator Model, please go to http://RIKInstitute.com

Theory of Regulatory Compliance: Quadratic Regressions 

Richard Fiene, Ph.D.
Research Institute for Key Indicators & Penn State University
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