The Uncertainty-Certainty Matrix: A New Framework
for Licensing Decision-Making

A proposed conceptual model for improving validation, reliability, and monitoring in regulatory science.
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We Face a Fundamental Measurement Problem

There is a high level of dissatisfaction with the levels of reliability
in the results of program monitoring reviews.

In human services licensing, our decisions must be

accurate and consistent. However, the field struggles /

with maintaining a high degree of inter-rater Lﬁ \
reliability among inspectors. N_/
This isn't just a process issue; it’s a “fundamental P . l |
measurement problem.” Our data is often binary (in
compliance / out of compliance), leaving little room [ 1Y)\
for error but suffering from inconsistency.  \ NP |
This unreliability undermines our ability to protect 77 )
clients and make sound policy decisions, leading to \ ’
the old adage: “Garbage In, Garbage Out.” ' _'
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The High Cost of Uncertainty: False Positives vs. False Negatives

When a decision about compliance disagrees with the actual state of compliance, two types of errors can occur.

False Positive

A decision is made that a rule is out of co
when it is actually in compliance.

Creates unnecessary burden and friction, but
is the lesser of two evils.

False Negative

A decision is made that a rule is in compliance
when it is actually out of compliance.

Places clients at extreme and hidden risk. This
is the error we must prioritize avoiding.
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A New Language for Clarity:
The Uncertanty-Certainty
Matrix (UCM)

The UCM is a conceptual tool that reframes the
classic Contingency Table for regulatory
science. It provides a simple, powerful visual
language to diagnose the health of our
decision-making.

The matrix is built on two simple axes:

1. The Decision (D): The judgment made by a
licensing inspector regarding a rule’s
compliance.

2.The Actual State (S): The verifiable,
ground-truth reality of that rule’s
compliance.

Actual State (S) of Compliance

Decision (D) Regarding Compliance

(+) In Compliance

(-) Not In Compliance

(+) In Compliance

(-) Not In Compliance |
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Deconstructing the UCM: The Four Possible Outcomes

Decision (D) Regarding Compliance

(+) In Compliance (-) Not In Compliance

Agreement (True Positive) Disagreement (False Positive)

The decision is “In Compliance” and the The decision is “Not In Compliance” but
actual state is “In Compliance”. This is a the actual state is “In Compliance”. An
correct, certain outcome. uncertainty to be minimized.

(+) In
Compliance

Disagreement (False Negative) Agreement (True Negative)

The decision is “In Compliance” but the The decision is “Not In Compliance” and
actual state is “Not In Compliance”. The the actual state is “Not In Compliance”.
most dangerous uncertainty. This is also a correct, certain outcome.

Actual State (S) of Compliance
(-) Not In
Compliance

In a perfect world, all results would fall along the diagonal (the agreement cells).
The UCM helps us see how far from perfect we are.
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Application 1: A Diagnostic Tool for System Health
Using the UCM for Validation and Reliability Studies

The UCM'’s primary power is its ability to reveal
patterns in data. By plotting licensing decisions
against a verified standard, we can visually
diagnose the validity and reliability of our
system.

For Validity: We look for the elimination or
reduction of false positives and false negatives. A
healthy system shows a strong diagonal pattern.

For Reliability: We test for bias. A horizontal or
vertical pattern indicates a systemic bias in
decision-making at the individual inspector or
system level.
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Visualizing System Health: Patterns of Accuracy vs. Randomness

The Signature of Accuracy The Signature of Failure
Decision (D) Regarding Compliance Decision (D) Regarding Compliance
(+) In Compliance (-) Not In Compliance (+) In Compliance (-) Not In Compliance
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Decisions consistently match reality. This is the Decisions are random and have no connection to
target state, where the coefficient would reality. This indicates a complete breakdown in
approach +1.00. measurement and requires immediate

intervention and training.
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Diagnosing Bias: Uncovering Skewed Decision-Making

Bias is revealed when data clusters horizontally or vertically, showing a tendency
to make a certain decision regardless of the actual state of compliance.

Example: Positive Bias in Assessor Example: Negative Bias in Assessor
Decision (D) Regarding Compliance Decision (D) Regarding Compliance
(-) Not In (-) Not In

(+) In Compliance (+) In Compliance

Compliance Compliance

° S
e (+) In n o (+) !I‘l
i E Compliance - Compliance
© = ® =
&8 @ g
g3 (-) Not In 23 (-) Not In
E Compliance E Compliance
Decision (D) Regarding Compliance Decision (D) Regarding Compliance
The inspector has a tendency to decide facilities The inspector has a tendency to decide facilities
are ‘In Compliance’ even when they are not. are ‘Not In Compliance’ even when they are.

This provides a helpful visual for administrators to see how decisions are being made in the field and where to target training.
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Application 2: Sharpening Focus with Differential
Monitoring
Adapting the UCM to Make Smarter Policy Decisions

Beyond system diagnostics, the matrix can be adapted for

Differential Monitoring (DMM). This helps us understand the _ A
relationship between individual rules and overall provider (+) High
performance. Compliance
Group
Instead of “Decision vs. Reality,” the DMM compares rule
compliance against provider performance groups. M
New Axes for the DMM: '
1. Provider Group: Is the provider in the High Compliance
Group (+) or the Low Compliance Group (-)? (-) Low
2. Rule Status: Is a specific rule In Compliance (+) or Not In CDI"IG'IpllElI'ICE
Compliance (-)? Liga It
< »< >

(+) In Compliance (-) Not In
This helps identify which rules are the most powerful Compliance
indicators of q_UElth and risk. Rule Status

Provider Group
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The Differential Monitoring Matrix (DMM) in Action

Identifying Key Indicator Rules

(+) High Group

Provider Group

(-) Low Group

€

(+) Rule In
Compliance

(-) Rule Not In
Compliance

Rule Status

This pattern identifies a “Key Indicator Rule.”
High-performing providers are in compliance with this
rule, while low-performing providers are not. It
effectively differentiates between the two groups.

Identifying High-Risk Rules

(+) High Group

Provider Group

(-) Low Group

€

(+) Rule In (-) Rule Not In
Compliance Compliance

Rule Status

This identifies a “High-Risk Rule.” Nearly everyone is in
compliance with this rule. Non-compliance is rare but
signals a significant problem. The presence of false
positives (+-) is expected and acceptable here.

&1 NotebookLM



Informing Policy: The Critical Choice Between Full and Substantial Compliance

The Power of Full Compliance for the “High Group” The Risk of Substantial Compliance for the “High Group”
'y F |
(+) High (+) High
=¥ , =¥ :
= Compliance E Compliance
= Group 3 Group
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QL QL
= =
2 () Low 5 (Low
A Compliance A&, Compliance
Group Group
A J v
+ - >
(-) Rule Not In (+) Rule In (-) Rule Not In (+) Rule In
Compliance Compliance Compliance Compliance
Rule Status Rule Status
Requiring 100% compliance for the high group is highly Allowing some non-compliance re-introduces false
recommended because it eliminates false negatives. negatives, which should be avoided if possible or

mathematically adjusted for.

The DMM provides a clear data framework for making crucial policy decisions about compliance thresholds.

& NotebooklLM



Acknowledging the Frontier: A Powerful Conceptual Model

The primary limitation of the UCM
is that, as of this writing, it is a
theoretical model that has not yet
been empirically tested to verify its
utility for policymakers and
researchers. While it is a conceptual
framework, it holds immense
promise for a field that has a known
measurement problem with
reliability and validity.
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The Path Forward: From Concept to Confirmation

The UCM provides a robust model for making better licensing decisions. The next step is
for licensing researchers and regulatory scientists to test and validate this framework.

Researchers Administrators & Policymakers
Experiment with the UCM in different Consider the UCM as a visual tool for
regulatory arenas. Apply it to existing diagnosing your system’s health and
regulatory compliance history data to guiding policy discussions around
determine if bias is present. monitoring and compliance.

“Without a solid measurement structure it is the old adage of ‘Garbage In, Garbage Out’.
Hopefully, the UCM will be a first step to rectifying this issue.”
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The Promise of Certainty: Building More Protective Regulatory Systems

The Uncertainty-Certainty Matrix
provides a clear, visual, and
actionable framework to:

 Diagnose systemic issues of
reliability and bias.

o Identify the rules that matter most
for safety and quality.

» Address the persistent measurement
problem in regulatory science.

* Reduce dangerous false negatives
and better protect clients.

By embracing a more robust measurement model, we can move from uncertainty to certainty,
ensuring our licensing systems perform as they should: protecting those in our care.
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