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ABSTRACT

The measurement and enforcement of compliance in human care licensing require robust methodologies that

distinguish between severe health and safety risks and overall systemic quality. The Regulatory Compliance

Gravity Curve (RCGC) was introduced earlier this month as a foundational component of the Unified Theory of

Regulatory Compliance. The RCGC maps regulatory compliance against risk assessments across a multi-tiered

continuum.  This  article  examines  a  critical  phenomenon  within  the  RCGC  data  distribution:  the  bimodal

divergence of compliance patterns between highly compliant  and low-compliant  service providers.  Analysis

reveals that high-risk and low-risk rules suffer from a "certainty problem"—exhibiting severe ceiling and floor

effects,  respectively—which strips  them of  statistical  variance.  Conversely,  mid-risk  rules  occupy a  unique

"Zone  of  Variability"  where  probabilistic  variability  is  maximized.  This  intermediate  zone  provides  the

discriminating  variance  necessary  to  establish  Key  Indicator  (KI)  rules  that  statistically  predict  overall

regulatory  compliance.  These  findings  establish  a  vital  methodological  distinction  between  weighted  risk-

assessment rules and predictive monitoring rules, offering regulatory scientists a framework for designing highly

efficient monitoring systems. 
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Introduction

In the field of regulatory science, particularly within human care licensing and program oversight, designing

rules that effectively safeguard clients while providing efficient monitoring models remains a paramount

objective. The Regulatory Compliance Gravity Curve (RCGC) was introduced as part of the Unified Theory

of Regulatory Compliance. While foundational presentations of this concept emphasized the importance of

the  risk  assessment  side,  detailing  its  specific  compliance  patterns  reveals  tremendous  implications  for

regulatory scientists as they consider the potential impact rules can have on clients' lives. 
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The Regulatory Compliance Gravity Curve Multi-Tiered Continuum

The RCGC is structurally broken into three distinct segments along two axes. Along the vertical axis, data

are categorized into high,  mid,  and low regulatory compliance.  Along the horizontal  axis,  standards are

further broken down into high, mid, and low risk assessments (see Figure 1). 

When evaluating the RCGC continuum, a clear linear baseline is evident: 

High-Risk Rules: Standards carrying the highest risk assessments are usually in regulatory compliance,

creating a state of guaranteed compliance.

Low-Risk Rules: Conversely, standards carrying low risk assessments have a tendency to be the most out

of regulatory compliance.

Mid-Risk Rules: Standards  in  the  intermediate  risk  category  have  a  tendency to  fall  somewhere  in

between the two extreme poles.

While this distribution anchors the baseline theory, an equally interesting phenomenon occurs in how the

regulatory compliance data are distributed when examined through a comparative, bimodal lens. 

Figure 1. Regulatory Compliance Gravity Curve Two Dimensions. The matrix maps compliance against

risk assessments across a multi-tiered space, transforming binary oversight into a multi-tiered continuum.

Bimodal Data Distribution and the "Certainty Problem"

To understand the practical utility of the RCGC, regulatory data can be grouped into two distinct analytical

buckets: the highly compliant group and the low compliant group. When these two groups are mapped across

the risk assessment continuum, a highly informative pattern emerges (see Figure 2). 
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The Regulatory Compliance Gravity Curve
(RCGC) transforms compliance from a
binary state into a dimensional space.

Data distribution within this intersecting
matrix reveals systemic patterns
critical to regulatory science.

Maps precise rule impact on client outcomes.
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The Poles of Certainty: At the outer edges of the risk spectrum, outcomes are fixed and probabilistic

certainty is nearly absolute. 

Figure 2. The Two Buckets: The Poles of Certainty. Visualization of the absolute density patterns in high-risk

rules (guaranteed compliance) and low-risk rules (high non-compliance tendencies).

The Ceiling Effect in High-Risk Rules

Within the high-risk rule group, there is little to no non-compliance observed system-wide. When comparing

the highly compliant group to the low compliant group within this tier, the two overall compliant groups

show no difference. The chances of compliance are basically the same across both provider cohorts; there is

a great deal of certainty related to this outcome. High-risk rules guarantee compliance, but they suffer from a

"certainty problem" because they lack enough statistical variance to be used for predictive modeling (see

Figure 3). 

The Floor Effect in Low-Risk Rules

A parallel statistical freeze occurs within the low-risk rule group. Low-risk rules exhibit a high probability of

non-compliance. When comparing the highly compliant group and the low compliant group within this band,

the two overall compliant groups once again show no difference. The statistical chances of non-compliance

are basically the same for both groups. Just as with the high-risk tier, there is a great deal of certainty here

related to this outcome, meaning low-risk groups also lack the variance required for predictive modeling (see

Figure 3). 

HIGH RISK RULES

Always in regulatory compliance.
Little to no non-compliance occurs.
Absolute certainty.

LOW RISK RULES

Highest tendency to be out of compliance.
Absolute certainty regarding this
negative outcome.

0 0
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Figure 3. Two Compliance Patterns and the Lack of Variance. Reconstructed model demonstrating how the

extreme poles (filters) generate zero statistical variance across disparate compliance cohorts.

Finding the Predictive "Sweet Spot": The Zone of Variability

The true methodological  value of  the RCGC manifests  within the mid-risk rule  group.  It  is  within this

intermediate tier—where overall non-compliance falls somewhere between the high and low risk groups—

that the two overall compliant groups finally show clear differences (see Figure 4). 

This segment represents the Zone of Variability. Within the mid-risk rule group, the highly compliant group

usually exhibits  fewer non-compliance issues than the low compliant group, where generally more non-

compliance is found. While non-compliance does not occur all the time in this zone, if it is going to occur

differentially, it occurs in the mid-risk rule group. The probability of variance is greatest within this mid-risk

group because outcomes are not as certain as they are in the high or low risk rule groups (see Figure 5). 

Ultimately, the key to utilizing the mid-risk rule group lies in observing how the data patterns appear when

contrasting the highly compliant group against the low compliant group. This specific intersection is where

probabilistic variability occurs (see Figure 6). 

Figure 4. The Mid-Risk Rule Group. Structural map isolating the central core (mid-risk anomaly) where fixed

gravity breaks down and behavioral patterns vary.

Overall Highly
Compliant Group

Overall Low
Compliant Group

High Risk Filter

Low Risk Filter

Zero Discriminating
Variance

When testing extremes, the two
overall cohorts show no difference
in compliance behavior.

Chances are identical regardless of
profile; there is no variance to measure.

The Mid-Risk Anomaly

The Mid-Risk Rule Group

Non-compliance tendencies lie between the high and low extremes.

In the center of the RCGC, the certainty of the poles breaks down. It does not
occur all the time, but if non-compliance is going to occur with variability,
it occurs exclusively within this intermediate mid-risk space.
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Figure 5. Differences in Data Variance. Overlapping distribution curves showing the critical intersection

where discriminating variance distinguishes highly compliant from low-compliant facilities.

Methodological Implications for Key Indicator Systems

The identification of probabilistic variability within the mid-risk tier is exceptionally significant because it

forms  the  exact  basis  for  creating  regulatory  compliance  Key  Indicator  rules.  Key  Indicator  rules  are

specialized subsets of standards that statistically predict overall regulatory compliance. 

A common misconception in regulatory design is that heavily weighted health and safety rules should serve

as the primary indicators for abbreviated inspection models. The RCGC conclusively proves why this fails

mathematically:  regulatory  scientists  cannot  use  the  high  or  low risk  rule  groups  for  predictive  models

because there is simply not enough discriminating variance between the high versus low compliant groups.

Discriminating variance occurs exclusively within the mid-risk rule group (see Figures 6 & 7). 

FIGURE 6. THE RCGC DIAGNOSTIC MATRIX SUMMARY TABLE

Dimension /

Attribute

High Risk Rule

Group
Mid Risk Rule Group

Low Risk Rule

Group

Compliance

Tendency

Always in

compliance

Variable (in-between extremes) Most out of

compliance

Variance Between

Groups

No difference Highly Compliant has fewer non-

compliances than Low Compliant

No difference

Probabilistic

Certainty

Great deal of

certainty

Probabilistic variability is greatest Great deal of

certainty

Systemic Utility Risk Assessment

Weighting

Predictive Key Indicators Risk Assessment

Weighting

Table summarized from empirical RCGC framework data mapping structural utility across three categorical rule

parameters.

Unlocking the Variance
Highly Compliant Group
(Fewer Non-Compliances)

Low Compliant Group
(More Non-Compliances)

This is the ONLY zone
where cohorts differ.

Non-Compliances

The probabilistic divergence forms the exclusive mathematical foundation for systemic prediction.
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This establishes a critical methodological distinction between two primary regulatory tools: 

1. Risk Assessment Rules: Derived from the heavily weighted versus least heavily weighted standards

(the high and low risk groups), these rules establish foundational safety baselines (see Figure 8).

2.  Key  Indicator  Rules: Derived  strictly  from  the  mid-risk  group,  these  standards  leverage

discriminating variance to predict systemic compliance.

Figure 7. Key Indicator Rule Methodology. Conceptual pipeline mapping the synthesis of mid-risk standards

through variance filters to yield specialized predictive monitoring components.

The certainty of the extremes is structural. High and low risk rule groups determine Risk Assessment Rules, providing the absolute weighting
system required to assess severity in a compliance framework. 

Figure 8. Risk Assessment Rule Methodology. Architectural model showing how extreme poles anchor the

structural baseline severity and absolute weight parameters.

Conclusion

As regulatory scientists formulate rules and assess regulatory compliance, accounting for these probabilistic

variabilities—or the absolute lack thereof—will become extremely important. High-risk rules offer certainty,

but  mid-risk  rules  offer  predictive  utility.  By  explicitly  isolating  the  mid-risk  predictive  "sweet  spot,"

regulatory agencies can successfully design the most effective regulatory policies and deploy highly targeted,

efficient subsequent monitoring systems. 

Author Note:

Richard Fiene, Ph.D., Research Psychologist and Senior Research Scientist, Prevention Research Center, The Pennsylvania
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The Engine of Prediction: Key Indicator Rules

Mid-Risk Rules

Discriminating
Variance

Key Indicator
Rules

High/low risk groups completely
lack predictive ability because
they lack variance.

The mid-risk rules isolate
behavioral differences to
predict systemic compliance.

The Role of the Extremes: Risk Assessment Weighting

High Risk
(Heaviest)

Low Risk
(Least)
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