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EXECUTIVE
SUMMARY

Note: This technical eBook provides an in-depth, detailed playbook for operationalizing and
validating Human-in-the-Loop protocols. As a comprehensive resource, it requires a significant
time investment to fully absorb. Leaders short on time or seeking a concise overview are
encouraged to review the companion PowerPoint slide deck. To request a copy, please email
Engage@GraniteFort.com.

Human-in-the-Loop (HITL), also known as Human Oversight or Human-in-the-Center, has
historically been viewed as a safety net used to mitigate residual risk in Artificial Intelligence
(Al) deployments.

However, leadership should be aware that in regulated or high-stakes environments, simply
having a human-in-the-loop is not enough. HITL must be rock-solid and auditable. Otherwise,
it merely provides false comfort and the human layer you rely on for safety, can become your
weakest control.

When not operationalized properly or when not validated, HITL can be a fragile, opaque and an
audit-failing control: reviewers can rubber-stamp Al outputs, introduce or reinforce bias,
produce “phantom oversight” or operate with unclear escalation paths. Further, Regulators
increasingly expect proof that human oversight is effective, rational and improves outcomes -
not just that “a human was in the loop.”

There are several variants of HITL such as Human-in-Command for ultra high-risk systems (think
autonomous weapons control, air traffic control and such), Human-in-Center, Human-on-the-
Loop (for continuous monitoring with ability to override), etc. This eBook focuses on HITL for
common enterprise grade applications of Al.
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The document explains how to set up and verify effective HITL. It outlines the TRUST360™ HITL
Assurance Toolkit which includes practical frameworks, a step-by-step playbook, a maturity
model, KPIs, tooling patterns, an audit checklist and an implementation roadmap.

It is important for readers to understand that the TRUST360™ HITL Assurance Toolkit presents
best practices for high-stakes, regulated Al where the cost of failure is enormous. For most

organizations, a subset of these controls - tailored to actual risk - is sufficient.

Granite Fort Advisory provides the TRUST360™ HITL Assurance Toolkit as a guided engagement.
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HITL: CONCEPTS AND
CONTEXT

What is HITL?

As Artificial Intelligence (Al) systems are increasingly deployed in regulated and high-stakes
environments such as healthcare, finance, public safety, recruiting and more, ensuring the
decisions taken by Al are safe, fair and accountable has become a critical priority. In this context,
Human-in-the-Loop (HITL) controls are widely recognized as indispensable safeguards, where
humans intervene to review, complement, or override Al-generated outputs.

Human-in-the-Loop refers to processes where human oversight and judgment is integrated
directly into the Al decision workflow - intervening at key points to evaluate, validate or alter
outcomes produced by automated systems. HITL is intended to serve as a critical control
mechanism, preventing unchecked Al errors, biases or unexpected behaviors from causing
harm or regulatory breach.

Regulatory Drivers Mandating Oversight

Regulators, including under the EU Al Act and in U.S. sectoral and federal guidance, set
expectations for appropriate human oversight of certain Al uses, particularly high-risk systems.
The emphasis is on demonstrable, effective human oversight embedded in operations and
governance, not informal “checkbox controls”.

Organizations must be prepared to demonstrate precisely who intervened, why they chose to
alter the Al's output, what specific change resulted and how that intervention ultimately
affected the final decision or outcome.

In regulated contexts such as healthcare or lending or hiring, a single human decision that is

unauditable or poorly executed can lead to significant regulatory action, class-action lawsuits
or catastrophic reputational damage.

5 © Granite Fort Advisory



Consequently, the proper setup of HITL is fundamentally an evidence generation problem. The
system architecture must be centered on the requirement to produce continuous evidence
artifacts, such as immutable audit trails linking interventions to outcome changes and
documented retraining evidence reports, ensuring that the necessary proof of control is
available immediately upon request.

The Financial and Reputational Costs of Unstructured Setup

Failure to implement a structured HITL framework incurs substantial operational and legal risk
that can translate into serious financial losses and reputational damage. Poorly operationalized
or unvalidated HITL implementations frequently lead to common failure modes that undermine
assurance, including the introduction or reinforcement of bias, the occurrence of "phantom
oversight" and the lack of clear escalation paths.

The financial cost and resource expenditure required for retroactive system validation and risk
remediation far exceed the initial investment required to establish a prescriptive, auditable HITL
architecture. Proper, upfront setup minimizes liability, satisfies evolving regulatory expectations
and builds enterprise trust in scaled Al systems.
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DESIGNING AN EFFECTIVE
HITL SYSTEM

Engineering Behavioral Resilience for HITL

A core mandate for the correct HITL setup is the proactive design of workflows and technology
that prevent typical production failure modes. These known common HITL Failure Modes must
be converted into strict design specifications.

Below are the typical breakdowns observed in production HITL implementations:

e Rubber-stamping: Reviewers approve model outputs without sufficient scrutiny due to
workload, unclear authority or fatigue.

¢ Silent Bias: Human feedback inadvertently reinforces model biases when reviewer behavior
is not monitored or analyzed.

e Phantom Oversight: Logs claim a human reviewed the case, but no traceable evidence exists
of who, when, or why.

e Overconfidence Trap: Humans defer too readily to Al because they assume the model is
“usually right,” missing edge-case failures.

e Escalation Gaps: No clear, auditable path when human and model disagree, leading to
inconsistent outcomes or bypassed governance.

e Untrained Oversight: Reviewers lack training on model confidence, limitations or the
business/regulatory context of decisions.

Each of these failure modes undermines assurance and raises audit questions such as:
Can you show that human oversight changed outcomes? Where is the evidence of challenge
rather than mere review? How do you know reviewers aren’t introducing risk?

To counter Rubber-stamping and the Overconfidence Trap (where reviewers defer too readily
to Al or approve outputs without scrutiny due to workload or fatigue), the implementation must
integrate human-factors safety principles. Review interfaces cannot feature a simple
"Approve?" button. Instead, the workflow must utilize a Challenge-and-Response mechanism,
compelling the human reviewer to articulate a rationale for intervention or approval. This
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requires structured communication, the definition of abort criteria, and logging the designated
approval authority for the specific decision window.

The risk of Silent Bias (where human feedback unintentionally reinforces model biases) is
mitigated through architectural integration of continuous monitoring. The setup phase must
mandate the configuration of anomaly detection systems to monitor reviewer behavior,
specifically analyzing override patterns across protected demographic or geographic segments
to flag unintentional bias reinforcement. Furthermore, Phantom Oversight, where logs claim a
review occurred but lack traceable evidence of who, when, or why, is eliminated by enforcing
the principles of Traceability and Tamper-evidence throughout the logging system.

Escalation Gaps, which lead to inconsistent outcomes when humans and the model disagree,
must be closed by defining the escalation ladder and standard operating procedures for
disagreement resolution, providing a clear, auditable path for governance. Finally, Untrained
Oversight is addressed through role-based certification, periodic recertification and ongoing
inter-rater reliability checks with risk-tiered QA to detect and remediate skill gaps.

TRUST360™’s Four Principles of Validated HITL

The HITL implementation must be anchored by four non-negotiable architectural mandates:

1. Traceability: Every human action must be time-stamped, linked to a reviewer identity and
role and include the rationale for intervention.

2. Tamper-evident: Audit trails must be tamper-evident and preserved in a way that supports
forensic review. This prevents untracked edits and secures the evidence required by
compliance authorities.

3. Measurement: Define KPIs for reviewer performance, override patterns, turnaround time
and escalation behavior.

4. Feedback loop: Human interventions must not be treated as endpoints. The system must
be integrated with MLOps and governance pipelines to ensure that human corrections are
systematically converted into labeled retraining data and governance decisions, making
human oversight the engine of continuous model improvement.
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Organization Ownership and Accountability

Successful HITL setup requires defining clear responsibilities across specialized, coordinated
functions. The implementation planning must establish formal RACI (Responsible, Accountable,
Consulted, Informed) charts for all HITL processes. Key ownership roles include:

_ Responsibility / Description

Executive Sponsor Accountable for funding and overall risk posture.

Model Owner / Product Responsible for defining and enforcing intervention policy and

Manager oversight thresholds.

HITL Operations Lead Manages reviewer capacity, QA and certification.

Data Science / MLOps Integrates reviewer feedback into retraining pipelines.

Compliance Validates logs, ensures regulatory alignment and manages audit
readiness.

Security & IT Safeguards data integrity and implements tamper-evident
storage.

The effectiveness of the Feedback Loop (the mechanism that drives system improvement) is
critically dependent on the quality of communication and process adherence between these
defined organizational roles. While the Data Science/MLOps team consumes the data for
retraining, the HITL Operations Lead manages the reviewers who generate that crucial labeled
data.

If governance processes fail to facilitate high-fidelity, structured communication between these
two groups, the feedback loop breaks down, preventing the system from progressing past basic
logging (see TRUST360™ HITL Level 2 maturity later in this eBook). Prescriptive setup requires
mandating cross-functional governance review meetings to explicitly analyze reviewer feedback
and override patterns before any model update is deployed.
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TRUST360" HITL MATURITY
MODEL

The TRUST360™ HITL Maturity Model provides a structured framework for assessing and
advancing the operational assurance of Human-in-the-Loop (HITL) controls in high-stakes Al
systems. This model defines progressive levels of maturity, each characterized by increasing
rigor, oversight capabilities and integration of human feedback.

Implementation efforts must be strategically aimed at achieving Level 4 Continuous Assurance,
the target state defined by real-time monitoring, systematic anomaly detection of reviewer
behavior and fully integrated governance workflows that automatically trigger investigations
and retraining cycles.

Simply stopping at Level 2 (Structured Oversight) or Level 3 (Feedback Integration) leaves
organizations vulnerable to systemic failures such as rubber-stamping and silent bias, making
pursuit of Level 4 highly recommended as the true assurance standard for high-stakes Al.

Note: Level 4 is targeted at high-harm scenarios; for moderate-risk use cases, Levels 2 - 3 with
compensating controls may be appropriate.

The TRUST360™ HITL Maturity Model is architected to align with the requirements of ISO/IEC
42001:2023, the international standard for Artificial Intelligence Management Systems (AIMS).
ISO 42001 mandates structured competence requirements (Section 7.2), continual
improvement processes (Section 10) and performance evaluation mechanisms (Section 9) that
directly map to the progressive capabilities defined across maturity levels.

Organizations that achieve Level 4 (Continuous Assurance) typically demonstrate measurable
outcomes consistent with 1ISO 42001 certification readiness including: documented evidence
of systematic human oversight effectiveness with tamper-evident audit trails, and operational
feedback loops that convert reviewer interventions into model retraining data and governance
decisions. These observable characteristics distinguish mature HITL implementations from
superficial compliance attempts.
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The following table outlines the TRUST360™ HITL Maturity Model levels, describing setup
states, failure modes mitigated and mandatory deliverables that collectively guide organizations

toward resilient, auditable, and continuously improving human oversight.

Level Description (Setup State) | Key Failure Modes Mandatory
Mitigated Deliverable

Level 0 No human gate or None
(No HITL) |nte.r\./enjnon on Al
decisioning.
Level 1 Humans review outputs;  Prone to Phantom Structured Policy

logs exist but lack Oversight, Escalation Draft

(Logged Review) -
structure or auditability.  Gaps

Level 2 Decision logs include Phantom Oversight, Implemented HITL
(Structured rﬁ;u;i? strluctured fields Untrained Oversight Logging Schema
Oversight) ( -’ =ML _

Timestamp); basic KPIs

tracked.
Level 3 Reviewer corrections Silent Bias, Retraining
(Feedback sy:te.m.atlca.lly ?eed . Overconfidence Trap Evidence Report
Integration) re ram.mg- pipelines; bias

remediation

documented.
Level 4 Real-time monitoring, Rubber-stamping (via Secure Audit Log
(Continuous ano.maly detect'.lon for anomaliy sc‘ore), System; Reviewer

reviewer behavior and Systemic Risk QA Dashboard
Assurance)

fully integrated
governance workflows.

It is important to understand that the TRUST360™ HITL Assurance Toolkit describes best
practices for high-stakes, regulated Al where the cost of failure is significant. Adoption should
be risk-based: most organizations can meet objectives with a tailored subset of controls, while
Level 4 (Continuous Assurance) should be reserved for clearly defined high-harm use cases or
regulatory-mandated contexts.

11 © Granite Fort Advisory



STEP-BY-STEP
IMPLEMENTATION PLAYBOOK

This section will guide you on working towards achieving Level 4 (Continuous Assurance)
maturity through a phased 360-day roadmap that converts the theoretical framework into
operational reality.

Important Implementation Assumption: Timeline below assumes dedicated resources,
executive sponsorship, budgets, organizational motivation/appetite and existing technical
foundations for secure audit logging and API-based integrations. Organizations requiring
significant infrastructure modernization, lacking centralized data governance or with limited Al
operational maturity should expect 18 - 24 months to reach Level 4 Continuous Assurance.

Phase 1 (0-90 Days): Assess & Pilot - Establishing the Foundation

The initial phase focuses on defining the regulatory perimeter and establishing the core logging
infrastructure. Key activities include defining HITL intervention thresholds by model confidence
or risk tier and instrumenting the model outputs to ensure structured review fields are
captured. Crucially, initial reviewer training and certification must be completed before any
production access is granted.

The mandatory deliverables (acting as Go/No-Go gates) for this phase are the written HITL
Policy version 1.0, formally approved by the governance committee and the implemented HITL
logging schema, verified to capture at least 95% of the required structured fields.

Phase 2 (90-180 Days): Scale & Integrate - Operationalizing Oversight

Phase 2 scales the pilot HITL system and establishes the initial feedback mechanisms. The focus
is on deploying a robust reviewer user experience (UX) and initiating formal performance
measurement.
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Critical tasks include deploying the explainability and decision-support interface for reviewers
and beginning KPI tracking (e.g., override rate, reviewer consistency index). Concurrently, the
technical integration of reviewer feedback into the model retraining pipeline must be
completed and validated.

As systems scale during this phase, the organizational setup must incorporate protocols for
vetting external partners and vendors. If Al tools or services are introduced from outside
vendors, they must be validated to abide by the company's core governance structure and
logging requirements.

Mandatory deliverables include the Explainability Interface version 1.0 (validated for usability),
the operational HITL Metrics Dashboard with established baseline data, and the initial
Documented Retraining Evidence Report.

HITL Platform and Integration Considerations: During Phase 2 scaling, organizations must
decide whether to build custom HITL infrastructure or leverage commercial platforms. While
vendors typically offer workflow components (human review interfaces, task routing, basic
logging), most lack the full audit-grade governance capabilities required for high-stakes Al
oversight—particularly tamper-evident logging, real-time anomaly detection and MLOps
feedback loop integration.

When evaluating technology partners, prioritize: open APIs for seamless integration with your
existing MLOps and governance tooling; standard data formats (JSON, Parquet) to ensure
decision logs remain portable and analyzable and comprehensive export capabilities to prevent
vendor lock-in and support forensic audit requirements. Organizations should architect hybrid
solutions that combine commercial HITL workflow tools with custom-built compliance and
governance layers, enabling them to leverage vendor strengths while maintaining full control
over audit trails and oversight evidence.

Phase 3 (180-360 Days): Automate & Assure - Embedding Resilience

The final phase focuses on security hardening, quality assurance, and formal audit readiness to
embed systemic resilience.

Critical tasks involve implementing the tamper-evident log storage system (e.g., immutable logs

via AWS S3 Object Lock, Azure Immutable Blob Storage, etc.) and establishing ongoing reviewer
Quality Assurance (QA) through anomaly detection. Statistical alerts must be operationalized to
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flag potential failures such as fatigue or unintended bias. The phase culminates with the
conduction of the first internal audit of the HITL control effectiveness.

Mandatory deliverables include the Secure Audit Log System (confirmed by internal audit), the

operational Reviewer QA Dashboard, and the formal HITL Internal Audit Report detailing
findings and remediation plans.

Task Responsible Acceptance Deliverable
Teams / Roles Criteria

Define HITL Model Owner / Written policy HITL Policy
intervention Compliance / Risk approved by  v1.0
thresholds (e.g., by  Lead governance
model confidence or committee
risk tier)
Instrument model MLOps / Data Logs verified  Implemented
outputs with Engineering to capture > HITL logging
0-90 Days - structured review 95% of schema
Assess & Pilot fields (reviewer ID, required fields
(Phase 1) rationale,
timestamp, decision)
Conduct initial Training / 100% of Reviewer
reviewer training Compliance reviewers Certification
and certification certified List
before
production
access
90-180 Days — Deploy explainability Product / Data Reviewer Ul Explainability
Scale & and decision- Science active in Interface
Integrate support interface for production; v1.0
reviewers usability
(Phase 2) validated
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Task Responsible Acceptance Deliverable
Teams / Roles Criteria

Begin KPI tracking Risk Analytics / KPI dashboard HITL Metrics

(override rate, Operations operational Dashboard
escalation rate, with baseline
reviewer metrics

consistency)

Integrate reviewer MLOps / Data Documented  Retraining
feedback into model Science retraining Evidence
retraining pipeline runs using Report
reviewer-
labeled data
Implement tamper-  Platform Security / Audit Secure Audit
evident log storage  IT confirms no Log System
(e.g., immutable untracked
store or hash edits possible
chaining)
180-360 Days — Establish ongoing Risk Analytics / Alerts Reviewer QA
Automate & reviewer QA and Compliance operational; Dashboard
ASsure anomaly detection monthly QA
(fatigue, rubber- reviews
(Phase 3) stamping) documented
Conduct first audit Auditor / Audit report HITL Internal
of HITL control Compliance issued with Audit Report
effectiveness findings &
remediation
plan
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A PRACTICAL 6-STEP HITL
VALIDATION FRAMEWORK

In order to establish validated Human-in-the-Loop oversight, the TRUST360™ HITL Assurance
Toolkit requires a practical six-step framework that transforms theoretical HITL requirements
into auditable, resilient systems. Each step addresses specific failure modes - from phantom
oversight to silent bias - while building the foundational capabilities necessary to achieve Level
4 Continuous Assurance.

These steps guide organizations through defining intervention policies, instrumenting tamper-
evident workflows, monitoring operational health, ensuring reviewer competence and closing
the feedback loop into model governance. Together, they form the technical blueprint for
embedding human judgment as a measurable, verifiable control that strengthens trust, satisfies
regulatory expectations, and drives continuous Al system improvement

1. Define intervention policy: Specify when human review is mandatory (by risk tier, model
confidence thresholds, or regulatory triggers). Include rules for automated triage vs.
mandatory human review.

The initial phase requires the definitive creation of the HITL intervention policy, specifying
precisely when human review is mandatory. This policy must define intervention triggers
based on model confidence thresholds, predefined risk tiers, or specific regulatory
requirements (e.g., involving protected characteristics).

This policy must explicitly establish rules for automated triage (high confidence, low risk)
versus mandatory human review (low confidence band, high risk or specific feature flags).
The written policy must undergo a formal approval process by the designated governance
committee before pilot HITL deployment.

2. Instrument review workflows: Capture structured decision logs for each review: input

snapshot, model score/confidence, reviewer identity & role, reviewer decision, rationale,
elapsed time and required attachments.
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The workflow must be technically instrumented to capture high-fidelity, structured decision
logs for every case subject to human review. This technical implementation is the primary
defense against Phantom Oversight.

The workflow instrumentation must enforce the capture of the full Decision Log Template
fields, including the input snapshot, the model’s original score and confidence level, the
reviewer’s identity and role, the reviewer’s final decision, the supporting rationale, the
elapsed time of the review and any required evidentiary attachments.

Crucially, the Reviewer Interface (Explainability Pane) design is integral to effective
implementation. This interface must display the model's confidence and key factors
contributing to its rationale to counter the Overconfidence Trap. Furthermore, the Ul must
be engineered to support the Challenge-and-Response workflow, compelling the reviewer
to structure their justification rather than allowing simple, untraceable "free-text" input.

. Ensure tamper-evident audit logging: Use cryptographic or immutable storage
patterns (via AWS S3 Object Lock, Azure Immutable Blob Storage, etc.) to prevent
undetectable edits and link logs to change control records.

Meeting the Tamper-evident principle requires implementing a security architecture utilizing
cryptographic signatures or immutable storage patterns. This system must be architected to
prevent undetectable edits and securely link all decision logs to existing change control
records. Compliance and Security teams must collaborate to deploy a solution, such as
append-only logs or hash-chaining the audit records, to support forensic review.

. Monitor HITL KPIs & anomalies: Track review accuracy versus ground truth, override
rates, reviewer turnaround time, escalation frequency, and anomalous reviewer patterns.
The setup must include the architecture necessary to continuously monitor operational
health. This includes establishing the baseline KPI dashboard (Phase 2) to track metrics such
as overall override rate, escalation frequency and average Time to Decision.

Beyond basic metrics, the system must ideally incorporate Anomaly Analytics to statistically
flag abnormal reviewer behavior. The elapsed time captured in the structured decision logs
is @ primary early warning indicator for systemic failure. If the median Time to Decision KPI
increases significantly, it may signal reviewer fatigue or high workload. Conversely, a sharp
decrease in the time-to-decision below a required threshold signals potential Rubber-
stamping behavior. The setup must link this metric directly to organizational capacity
planning, managed by the HITL Operations Lead, confirming the causal relationship between
operational pressure and potential audit failure. The system must also monitor reviewer
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patterns to detect signs of Silent Bias, such as inconsistent inter-rater consistency indices or
skewed override rates across specific segments.

. Train, certify and rotate reviewers: Provide role-based training on model behavior,
limitations, and regulatory responsibilities. Maintain reviewer certifications and periodic
recertification.

The setup must guarantee reviewer competence (per ISO 42001 section 7.2). This requires
a mandatory process for training, certifying, and periodically re-certifying all personnel
involved in oversight.

Reviewer training must evolve beyond simple operational instructions into specialized
training which the TRUST360™ Assurance Toolkit calls Al Decision Support (AIPDS)
enablement. The curriculum must provide role-based training on model behavior,
limitations and regulatory responsibilities. Al-specific learning objectives must cover the Al
system lifecycle, including secure data handling, data privacy aspects when processing
personal data (PIlI/PHI) and the specific failure modes of the model being overseen.

For high-stakes decisions, reviewer training should incorporate formal Ethical Decision
Frameworks. The decision log must be structured to capture explicitly which ethical
considerations (such as harm minimization or adherence to a specific fairness principle)
guided an override. This integrates structured ethics directly into the technical audit trail.
The quality of the rationale data captured is critical: if the training is inadequate, the
rationale is inconsistent, and the subsequent data used for retraining becomes unusable
noise.

. Close the loop into model governance: Convert reviewer feedback into retraining data
and governance decisions; use it to improve model fairness and calibration.

This final step establishes the technical and governance mechanism required for continuous
assurance. The MLOps system must be configured to automatically ingest labeled reviewer
data (specifically interventions and their rationale) and convert this into data used for model
retraining pipelines.

This process must be managed by formal Governance Gates. The governance body must
periodically review the resulting Retraining Evidence Report (which documents how human
interventions improved fairness, calibration or accuracy) before new model versions are
deployed to production. This integration ensures compliance with ISO 42001 Section 10.1
(Continual Improvement).
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MONITORING QUALITY &
EFFECTIVENESS OF HUMAN
REVIEWERS

Effective HITL systems must address the unique cognitive and procedural risks inherent in
human-Al collaboration. This framework details the structural and analytical requirements
needed to manage human fallibility, including fatigue, cognitive bias, and inter-rater
inconsistency.

A significant challenge in HITL systems is the "Overconfidence Trap," a manifestation of
Automation Bias where human reviewers readily defer to the Al's preliminary output, assuming
the model is "usually right," which leads to missing edge-case failures. Research confirms this
risk, indicating that individuals who are favorable toward automation often exhibit dangerous
overreliance on algorithmic suggestions. Merely forewarning reviewers about potential
cognitive biases has been shown to yield only minor improvements, suggesting that mitigation
must be structural, not purely educational.

To combat passive acceptance and deferral, the workflow design must incorporate elements of
cognitive friction. Instead of passively approving, reviewers should be mandated to provide a
detailed justification or rationale, especially when the model confidence is high (where rubber-
stamping is most likely to happen). Another structural technique involves presenting model
explanations alongside system-generated counter-evidence or alternative decision rationales.
This approach prompts critical review and systematic engagement with potential failure modes,
forcing the human analyst to actively process conflicting information.

Further, the integrity of the human oversight function hinges on the consistency of reviewer
judgments. Low consistency or "reviewer drift" invalidates the data quality flowing into the
feedback loop and compromises the effectiveness of model retraining.

Best Practice — Full Dual Review (Inter-Rater Reliability IRR):

For critical, high-stakes decisions involving protected characteristics, novel edge cases or during
initial model validation phases, organizations should adopt full dual-review protocols where
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two independent reviewers (typically Tier 2 or Tier 3) complete the evaluation of every case.
Any difference in findings between the two reviewers (Inter-Rater) must be subjected to
independent adjudication by a third expert or manager with authority. This approach
represents the gold standard for IRR measurement and is appropriate when the cost of error is
catastrophic (e.g., life-safety decisions, high-value financial transactions, regulatory test cases).

Important Note on Operational Reality:

Full dual review effectively doubles human review costs and halves throughput capacity. For
production Al systems processing thousands of decisions daily, universal dual review is
operationally impractical and economically unsustainable for most organizations.

Practical Alternative - Sampling-Based IRR with Tiered Application:

For routine, moderate-risk decisions operating within established confidence bands,
organizations should implement sampling-based IRR protocols that maintain statistical validity
while preserving operational efficiency: Independently review 10-20% of routine decisions;
reserve full review for anomaly-flagged cases, protected characteristics, borderline confidence

bands and monthly calibration exercises.

HITL Failure Mode Detection Mechanism | Mitigation
Strategy
Automation Bias / Passive acceptance, Low Override Rate in Mandatory
Overconfidence deferral to Al, missed borderline confidence rationale for
Trap edge cases bands, high Reviewer approvals;
Anomaly Score Cognitive debiasing

training focusing
on Al limitations;
Forced
presentation of
contradictory facts
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Silent Bias
Reinforcement

Fatigue / “just
enough”
approach

Confirmation Bias

HITL Failure Mode

Human overrides

inadvertently amplify
underlying model bias
on sensitive attributes

Rubber-stamping,
inconsistent decision-
making over time, low
quality rationales

Seeking evidence that
supports the Al
suggestion, ignoring
contrary evidence

Detection Mechanism

Bias Detection Reports
analyzing Override
Accuracy for protected
demographic groups
(such as race, gender,
ethnicity or other
protected classes)

Time to Decision KPI
spikes; Low Reviewer
Consistency Index

High correlation
between rationale and
model feature
importance

Mitigation

Strategy

Independent
Adjudication;
Diverse members
(race, gender,
experience, etc)
selected to be in
QA team; Blinded
review (i.e.
reviewers do not
see protected
characteristics like
race, gender, etc)

Automated
workflow rotation;
Review threshold
limits; Mandatory
structured breaks;
Performance
reviews linked to
guality, not volume

Training on
structured
hypothesis testing;
Mandated
documentation of
evidence
considered,
regardless of final
decision
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REVIEWER TIERS AND ROLE
STRUCTURES

The TRUST360™ HITL Assurance Toolkit introduces a structured reviewer role framework
designed to align oversight responsibilities with risk and decision complexity. Defining clear
reviewer tiers ensures that human judgment is applied at the appropriate level of expertise and
authority, supporting scalable, auditable human oversight essential for achieving Level 4
Continuous Assurance.

Reviewer Tier Definitions

The tiered reviewer structure ensures that human oversight is appropriately scaled by decision
complexity, risk level and required expertise. Each tier represents progressively higher levels of
training, authority.

Tier 1: Standard Reviewers

Role: Front-line human oversight for routine, lower-risk Al decisions within defined confidence
thresholds.

Responsibilities:

e Review Al outputs flagged for human intervention based on predefined confidence
thresholds or automated triage rules

e Apply structured challenge-and-response workflows to document rationale for approvals or
overrides

e Capture complete decision logs including reviewer ID, timestamp, rationale, and elapsed
time

e Escalate cases outside their authority or involving ambiguous or high-risk factors.

Training Requirements:

e Completion of role-based training on model behavior, limitations, and regulatory
responsibilities
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e Certification on Al decision support systems, data privacy (PIl/PHI handling), and ethical
decision frameworks
e Demonstrated competency in using the explainability interface and structured logging tools.

Decision Authority:

e Low-to-moderate risk decisions with clear policy guidance

e (Cases within standard confidence bands (e.g., model confidence between 60-85%)
e Routine interventions aligned with established intervention policy.

Quality Metrics:

e Override accuracy measured against ground truth
e Reviewer consistency index (inter-rater reliability)
e Time-to-decision within acceptable thresholds

e Escalation appropriateness rate.

Tier 2: Senior Reviewers

Role: Elevated oversight for complex, moderate-to-high risk decisions requiring deeper domain
expertise and judgment.

Responsibilities:

e Review escalated cases from Tier 1 reviewers involving policy ambiguity, conflicting
evidence, or borderline confidence scores

e Handle cases involving sensitive attributes (protected characteristics) or regulatory triggers

e Conduct secondary review for quality assurance and inter-rater reliability validation

e Provide mentorship and calibration feedback to Tier 1 reviewers

e Participate in bias detection analysis and remediation planning.

Training Requirements:

e AllTier 1 training plus advanced modules on model fairness, bias detection, and governance

e Training in complex ethical decision-making frameworks and regulatory compliance (e.g., EU
Al Act, sectoral regulations)

e Demonstrated track record of high override accuracy and consistency.
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Decision Authority:

Moderate-to-high risk decisions with regulatory implications

Cases involving protected demographic groups or high-stakes outcomes (e.g., lending,
hiring, healthcare)

Borderline confidence bands requiring nuanced judgment (e.g., model confidence 40-60%
or 85-95%)

Secondary review and adjudication of Tier 1 decisions during QA audits.

Quality Metrics:

Override accuracy in complex cases

Inter-rater reliability scores compared to Tier 3 expert benchmarks
Effectiveness of escalation resolution

Contribution to bias remediation and governance improvements.

Tier 3: Expert Reviewers (Subject Matter Experts)

Role: Highest level of human oversight for critical, high-stakes decisions and governance failure

responses.

Responsibilities:

Independent adjudication of disputes or disagreements between Tier 1/Tier 2 reviewers and
the Al system

Manual review loop for cases quarantined due to detected silent bias shifts, model drift, or
systemic anomalies

Final authority on edge-case failures, novel scenarios or decisions with significant
legal/reputational risk

Lead root-cause analysis for HITL control failures and contribute to Incident Response
Playbook (IRP) execution

Validate and approve governance decisions including model retraining triggers, policy
updates, and remediation plans.

Training Requirements:
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All Tier 1 and Tier 2 training plus specialized expertise in the domain (e.g., clinical expertise,
financial regulation, legal compliance)

Advanced training in Al governance, algorithmic fairness and audit methodologies
Demonstrated authority, credentials and credibility recognized by governance committees
and regulatory bodies.

Decision Authority:

Critical, high-stakes decisions with potential for significant harm, legal liability, or regulatory
breach

Final adjudication authority when human and Al outputs conflict

Authority to trigger model quarantine, rollback or escalation to the Al Crisis Response Team
(AI-CRT)

Approval authority for deploying corrective actions from bias detection reports.

Quality Metrics:

Override accuracy as the benchmark standard for Tier 1/Tier 2 calibration
Incident response effectiveness and time-to-resolution

Quality and impact of governance recommendations

Contribution to retraining evidence reports and continuous model improvement.

Tier Escalation

Escalation Pathway:

Tier 1 - Tier 2: Cases involving policy ambiguity, high complexity or outside standard
confidence bands
Tier 2 - Tier 3: Disputes, novel edge cases, suspected systemic failures or governance-
triggered reviews.

Certification and Rotation:

All tiers require periodic re-certification to maintain competence and alignment with
updated policies
Reviewer rotation protocols prevent fatigue, mitigate satisficing behavior and reduce
confirmation bias
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e Performance tracked via anomaly analytics to flag rubber-stamping, reviewer drift, or
inconsistent patterns.

Documentation:

e Reviewer tier assignments documented in the Reviewer Certification List (Phase 1
deliverable)

e Decision logs capture tier level alongside reviewer ID to enable tier-specific performance
analysis

e Tier-specific training curricula and certification records maintained as evidence artifacts for
audit readiness.

These tier definitions operationalize human oversight as a structured, auditable control aligned
with the TRUST360™ HITL Maturity Model's goal of achieving Level 4 Continuous Assurance.
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KEY HITL KPIS AND METRICS

The prescriptive setup requires defining the precise methodology for calculating and reporting
on all key HITL KPIs. These metrics are the direct output of the structured implementation and
provide the evidence base for Level 4 assurance.

e Review Coverage: Percentage of total decisions subject to human review (by risk tier).

e Override Rate: Percentage of reviewed cases where a reviewer modified the Al decision.
e Override Accuracy: Accuracy of reviewer overrides measured against ground truth.

e Time to Decision: Median and tail latency for reviews.

e Escalation Rate and Resolution Time: Frequency and turnaround time of escalated cases.
e Reviewer Consistency Index: Measure of inter-rater agreement.

e Anomaly Score: Statistical flag for abnormal reviewer behavior.

e Retraining Impact: Improvement in model performance from reviewer feedback.

The setup must treat certain metric relationships as governance signals. For instance, if the
system simultaneously reports high Override Accuracy (meaning reviewers successfully
corrected model errors) and a low Reviewer Consistency Index (meaning reviewers frequently
disagreed on how to correct the error), it signals a failure in Untrained Oversight.

Although the immediate model failure was addressed, the corrective actions were based on
individual, non-standardized judgments rather than policy. This finding mandates an immediate
update to the structured briefing and training curriculum to standardize decision rationale and
prevent systemic inconsistency.

Important Note: This KPI set represents a comprehensive, Level 4-oriented catalog. For
moderate-risk use cases, track a smaller risk-based subset.

27 © Granite Fort Advisory



PROCEDURAL CONTROL
ENHANCEMENTS

Validated HITL demands purpose-built tooling tightly integrated into the MLOps pipeline to
ensure the system supports the four principles of validated HITL. To effectively embed human
oversight within Al systems, these procedural control enhancements leverage tightly integrated
tools that automate and enforce policies, ensuring real-time accuracy, security, and traceability
throughout the decision-making process. These tools ensure accuracy, traceability, security and
seamless integration of human insights into the Al workflow.

e Decisioning Service with Audit Layer: Enforces intervention policy and captures structured
decision artifacts before allowing the final decision to enter the production record.

e Explainability Pane: Essential for providing context to the reviewer, displaying model
confidence, feature importance, and rationale to combat the overconfidence trap during the
review.

e Immutable audit logs: Uses tamper-evident storage (e.g., append-only databases or hashed
logs).

e Anomaly Analytics: Monitors reviewer behavior for fatigue or bias.

e MLOps integration: Routes labeled reviewer data into retraining pipelines under
governance gates.

By integrating these capabilities into a seamless MLOps pipeline, organizations not only
enhance governance and compliance but also enable scalable, continuous improvement driven
by transparent, auditable human input. Together, these enhancements secure auditability,
detect risks early, and embed human judgment into Al governance for trustworthy, resilient
systems.
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EVIDENCE ARTIFACTS

Validated HITL controls must generate verifiable, review-ready artifacts that demonstrate

human oversight is both effective and continuously improving system performance. These

artifacts provide the tangible proof auditors, regulators, and governance boards require to

confirm that oversight isn’t merely procedural but operationally measurable and outcome-
linked.

Building the Evidence Foundation
Organizations should maintain and periodically review a structured set of evidence artifacts that

collectively show how human oversight functions, how it influences outcomes, and how it

evolves over time. Typical artifacts include:

Reviewer training and certification records: Documentation confirming all reviewers are
trained, assessed and certified for their assigned decision tiers, with periodic re-certification
to maintain competence.

Audit trails linking human interventions to outcome changes: Immutable logs that record
who intervened, what was changed and the measurable effect on the final decision or
downstream process.

Bias detection and remediation reports: Analytical outputs identifying where human or Al
behavior may introduce bias, along with documented corrective actions.

Oversight KPI dashboards: Continuous monitoring of reviewer accuracy, turnaround time,
escalation frequency and override patterns to detect anomalies or process degradation.
Retraining evidence reports: Traceable documentation showing which human interventions
were incorporated into model updates or governance actions, including before-and-after
performance metrics.

Together, these artifacts form the empirical basis for demonstrating that human oversight is

auditable, repeatable, and aligned with ISO 42001’s requirements for operational control,

monitoring and continual improvement.
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Bias Detection and Remediation Reports

A mature HITL program should include a recurring analytical process that surfaces potential bias
patterns emerging from reviewer behavior and human-Al interactions. These bias detection
reports provide evidence that human oversight is actively improving fairness and calibration
rather than unintentionally amplifying disparities.

Each report should include:

e Observed patterns: Statistical summaries of reviewer overrides and escalations across
demographic, geographic, or product segments.

e Root-cause analysis: Examination of whether patterns stem from data quality issues, model
thresholds, or human judgment factors.

e Corrective actions: Documented interventions such as retraining models, adjusting policies,
or re-certifying reviewers to address detected bias.

e Follow-up results: Quantitative evidence that corrective measures reduced bias indicators
or improved outcome parity over successive reporting cycles.

These reports demonstrate adherence to 1ISO 42001 Section 10.1 (Continual Improvement) and

reinforce that validated HITL operates not just as a safety control but as an instrument for
measurable fairness and accountability in Al decisioning systems.
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OPERATIONALIZING TRUST
THROUGH VALIDATED HITL
USING TRUST360"™VM

The correct and strategic implementation of Human-in-the-Loop (HITL) controls demands a
prescriptive, engineering-led framework designed to achieve Level 4 Continuous Assurance.
Moving beyond symbolic human oversight, validated HITL converts human judgment into a
measurable, auditable asset that strengthens enterprise trust and minimizes liability in high-
stakes Al deployments.

Built on the four principles of Traceability, Tamper-evident, Measurement and Feedback, this
approach proactively addresses critical human-factors failures - such as rubber-stamping, silent
bias and phantom oversight - that undermine less structured systems. The TRUST360™ HITL
Assurance Toolkit operationalizes this vision by providing organizations with practical modules
and governance mechanisms, including tamper-evident logs, incident response playbook, and
reviewer quality assurance frameworks.

Investing in validated HITL now is both a defensive measure and a strategic differentiator. It not
only reduces regulatory and operational risk but also supports continuous Al model
improvement by embedding human expertise into an auditable, transparent governance
structure. By explicitly segmenting risk between human and Al failures, organizations can
minimize liability and confidently meet evolving regulatory expectations.

The TRUST360™ HITL Assurance Toolkit ensures that human oversight is demonstrated as
active governance rather than symbolic compliance - turning human-in-the-loop processes into
verifiable, transparent pillars of trustworthy Al. This validated approach is foundational to
scaling Al systems responsibly and sustainably, securing enterprise resilience in an increasingly
regulated and complex Al landscape.
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NEXT STEPS

Effective human oversight is foundational to trustworthy Al governance, but good intentions
don't satisfy regulatory expectations. Organizations deploying high-stakes Al must demonstrate
that oversight is structured, measurable and continuously validated.

Conduct a TRUST360™ HITL Maturity Assessment to understand where your current
implementations fall on the maturity spectrum.

e If Level 0 (No Oversight): Immediately establish foundational review workflows with
documented decision authority

e If Level 1-2 (Logged/Structured): Prioritize structured logging and reviewer competence
frameworks before scaling

o If Level 3 (Feedback Integration): Implement tamper-evident logging, IRR protocols, and
anomaly detection

e If Level 4 (Continuous Assurance): Optimize by integrating feedback loops into MLOps
and executive KPI reporting

e For production systems lacking baseline evidence, retrofitting structured decision logs is
the immediate priority.

Granite Fort Advisory specializes in Al governance assessments and audit readiness for
regulated industries. The TRUST360™ HITL Assurance Toolkit provides a framework to

operationalize validated oversight.

For a confidential discussion about your HITL maturity, contact us at Engage@GraniteFort.com.

Granite Fort Advisory <0> GRANITE FORT

Dallas, TX, United States o ADVISORY

Tel: +1-469-713-1511

Engage@GraniteFort.com Al Transformation, Governance, Risk & Compliance
www.granitefort.com Clarity. Compliance. Confidence.
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APPENDIX 1: Al OVERSIGHT
INCIDENT RESPONSE
PLAYBOOK (IRP)

This playbook governs crisis management protocols when continuous monitoring detects a
control failure, ensuring that response is fast, structured, and auditable. The IRP must be
tailored specifically for Al governance failures, distinct from traditional security breaches.

Triage must distinguish between a minor model performance degradation and a Human Control
Failure, such as systemic rubber-stamping or bias reinforcement, where the oversight
mechanism itself becomes the source of liability.

Containment and Rollback Protocols

Rapid containment is essential to minimize exposure duration. This requires establishing clear
System Override and Rollback Capabilities. Organizations must maintain pre-validated, non-Al
fallback processes and ensure that human operators have both the necessary knowledge and
the documented authority to instantly disable a problematic Al system and revert to a "known-
good" baseline.

Containment protocols must also address reviewer-introduced risk. If anomaly analytics detect
systemic rubber-stamping, immediate action involves suspending the reviewer's production
access and mandating retrospective quality assurance (QA) re-review of their recent decision
batch. Upon detection of a Silent Bias Shift, the protocol mandates immediate model
quarantine, blocking new deployment, and routing all affected decisions to a Tier 3 (expert)
manual review loop, pending full investigation and remediation.

IRP Roles, Communication, and Testing

The IRP must define clear roles for the cross-functional Al Crisis Response Team (AI-CRT),
encompassing MLOps (technical rollback), Security (log isolation) and Compliance (regulatory
disclosure). Predefined communication templates are required for internal, regulatory, and
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external stakeholders to ensure rapid, consistent messaging that maintains human strategic
oversight and empathy during a crisis, which is critical for mitigating reputational fallout.

Most importantly, the IRP must be tested regularly through mandatory tabletop exercises that

simulate governance failure scenarios, such as undetected model drift, log tampering, or
catastrophic human overreliance.

Note: The Al Oversight Incident Response Triage Checklist is part of the TRUST360™ HITL
Assurance Toolkit which Granite Fort Advisory provides as part of a guided engagement.
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APPENDIX 2: DECISION LOG
TEMPLATE - MAPPED TO ISO
42001

The Decision Log schema constitutes the foundational artifact of system traceability. The setup
team must ensure this structure is rigidly enforced as it serves as the legal and ethical firewall
for the organization’s Al system.

By comprehensively capturing data that links Reviewer ID, Rationale and Model Confidence, the
log allows for internal risk segmentation - definitively proving whether fault lies with the Al
(requiring model retraining) or with the Human Reviewer (requiring policy enforcement or HR
intervention).

Note: The Decision Log Template is part of the TRUST360™ HITL Assurance Toolkit which
Granite Fort Advisory provides as part of a guided engagement.
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APPENDIX 3: HITL
COMPLIANCE CHECKLIST FOR
SETUP VERIFICATION -
MAPPED TO ISO 42001

The following audit questionnaire, derived from ISO 42001 requirements, must be used by the
organization during Phase 3 to verify that the setup is complete and effective. Production
deployment should be conditioned on a successful outcome for all steps.

Note: The HITL Compliance Checklist for Setup Verification is part of the TRUST360™ HITL
Assurance Toolkit which Granite Fort Advisory provides as part of a guided engagement.
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APPENDIX 4: GLOSSARY OF
KEY TERMS

Anomaly Score: A statistical flag that detects unusual reviewer behavior indicating fatigue, bias
or rubber-stamping.

Automation Bias: The human tendency to over-rely on Al outputs, potentially missing errors.

Bias Remediation: Processes to detect, analyze and correct biases introduced or reinforced by
human reviewers.

Challenge-and-Response: A workflow requiring reviewers to articulate a structured rationale
rather than simply approving Al outputs.

Cognitive Friction: Design elements that actively engage human reviewers to prevent passive
or superficial approvals.

Crisis Response Protocols: Structured procedures for managing HITL system failures or
governance incidents.

Decision Log: A standardized record capturing reviewer ID, rationale, model confidence,
timestamp, and decisions for auditability.

Ethical Decision Framework: Guidelines ensuring reviewer decisions incorporate ethical
considerations like fairness and harm minimization.

Escalation Gaps: Missing clear, auditable paths for resolving disagreements between human
reviewers and Al decisions.

Feedback Loop: The process of converting human interventions into retraining data and
governance decisions for continuous Al improvement.

Human-in-the-Loop (HITL): Human oversight integrated into Al workflows to review and guide
decisions, improving accuracy, safety and ethical compliance.
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Inter-Rater Reliability (IRR): Measure of agreement between multiple human reviewers to
ensure consistent judgments.

Intervention Policy: Defined rules specifying when human review is mandatory based on risk
tiers or Al confidence thresholds.

KPI Dashboard: An operational tool for real-time monitoring of HITL metrics such as override
rates and reviewer consistency.

MLOps Integration: Incorporation of human feedback mechanisms into Al model retraining
pipelines for ongoing performance improvement.

Override Accuracy: The correctness of human overrides compared to ground truth outcomes.
Override Rate: The percentage of Al decisions modified by human reviewers.

Phantom Oversight: Situations where logs indicate human review but lack traceable evidence
of the reviewer or rationale.

Precision: The portion of true positive human interventions among all interventions made.
Recall: The proportion of actual errors detected by human reviews.

Reviewer Certification: Formal training and assessment processes to qualify human reviewers
for their designated roles.

Reviewer Consistency Index: A metric quantifying the agreement level among multiple
reviewers.

Reviewer Fatigue Management: Strategies such as workload limits and rotation to maintain
review quality and prevent errors.

Reviewer Tiers: Defined levels of reviewer expertise and authority as per TRUST360™ (Tier 1:
Standard; Tier 2: Senior; Tier 3: Expert).

Rubber-stamping: Approving Al outputs without adequate scrutiny, often due to fatigue or
workload pressures.
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Secure Audit Log System: A tamper-evident, immutable storage solution preserving decision
logs for forensic review.

Silent Bias: Unintentional reinforcement of model bias through biased human feedback.

Structured Logging Schema: Standardized templates for capturing detailed and auditable
decision rationale.

Triage: Automated categorization of cases by Al confidence for routing to human review or
automatic processing.

Tamper-evident: Audit trails designed to prevent undetected alterations, ensuring evidence
integrity.

Time to Decision: The average duration reviewers take to assess and decide on Al outputs.

Traceability: Linking every human action with identity, timestamp, and rationale to enable
audit and accountability.

TRUST360™ HITL Assurance Toolkit: A comprehensive framework providing maturity models,
KPI sets and playbooks to operationalize and validate HITL implementation.

Untrained Oversight: Reviewers lacking proper training on model limitations, regulatory
context, or decision frameworks.

Disclaimer:

This eBook provides general information and strategic guidance but does not constitute professional or legal advice. Each
organization's situation is unique and specific strategies should be developed in consultation with qualified technical and legal
advisors. The information presented reflects the regulatory landscape as of November 2025 and is subject to change based on
legislative amendments and regulatory guidance.

© 2025 Granite Fort LLC. All rights reserved.
Document Control: GFA-4-17-r1-1125/technical series. Email Engage@GraniteFort.com for comments or questions on this eBook.
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