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1. Executive Summary

ZeroTlrain.ai is a next-generation deterministic inference engine that transforms explicit
human-defined rules into machine-executable decision logic. Unlike statistical or black-
box models, ZeroTrain does not require training data, probabilistic coefficients, or opaque
neural weights. Instead, it operates entirely on knowledge-based, fully transparent logic
authored by domain experts, business operators or software developers.

This whitepaper provides a comprehensive overview of Zerolrain's approach to:

Model Governance

e Compliance Requirements

o Explainability & Interpretability

o Traceability & Accountability

e Operational Risk Controls

e Audit Procedures & Regulatory Alignment

The goalis to ensure that organizations using ZeroTrain can confidently deploy
deterministic Al decisioning with enterprise-grade oversight, reproducibility, and
regulatory conformity.
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2. Governance Philosophy

Zerolrain adheres to three foundational principles:

2.1 Determinism

For any given rule set and input set, ZeroTrain will always return the same output.
This eliminates:

non-deterministic outcomes
drift
statistical bias

stochastic unpredictability

2.2 Transparency

Every decision made by ZeroTrain can be explained using a structural execution path

trace that illustrates the rule logic followed, the conditions evaluated, and the final action

selected.

2.3 Accountability

Every inference request produces:

a Decision Trace

input snapshot

variable/semantic resolution record
action outcome

confidence explanation

This aligns with all modern expectations for Al governance and model risk management.
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3. Compliance Fundamentals

Zerolrain is architected for compliance with:
3.1 Banking & Financial Regulations

e SR 11-7 Model Risk Management

e 0OCC2011-12 guidelines

¢ FINRA algorithmic trading supervision

e ESMA MIFID Il explainability requirements

3.2 Healthcare
¢ HIPAA decision traceability

e ISO/IEC 27001 interpretability requirements

3.3 Insurance
e Model governance rules (NAIC)

¢ Underwriting explainability

3.4 Public Sector
¢ Administrative Procedure Act (APA) for decision transparency

o Al Executive Order requirements for explainability

3.5 General Al Safety Standards
e NIST Al Risk Management Framework
e EU Al Act requirements for high-risk system explainability

ZeroTrain’s deterministic nature not only satisfies these standards but often exceeds them.
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4. Explainability Framework

ZeroTrain’s Explainability Framework is built around four core artifacts:

4.1 Structural Execution Path Trace (Primary Governance Artifact)
This is the most important element for both auditors and compliance teams.
Example:
R1.C1F.C2F.E1P.E2P.A(FLY)
Meaning:

¢ R1=Rule 1 evaluated

e C1F =Condition 1 failed

e C2F = Condition 2 failed

e E1P=Else-Condition 1 passed

e E2P =Else-Condition 2 passed

e A(FLY) =Final action
This trace is:

e deterministic

e replayable

e human-interpretable

e suited for compliance logs

e compact enough for large-scale storage
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4.2 Evaluated Conditions Record
Each condition includes:
o resolved variables
e comparison result
e numeric/semantic relationship evaluation
Example:
MachineRest="true" # "Yes" - Failed
Age 60 > 124 similarity - Failed
Age 60<100 > Passed
Forge 3<90 > Passed
This satisfies the regulator’s demand for:
e reasoncodes
¢ per-condition justification

e clear branching behavior

4.3 Model Version Reference
Every inference includes:

Model Name

Model ID

Build Version

Deployment Version

This ensures regulators can trace:
e which version produced the output
e whatthe rules were at that time

e whetherthe model has since changed
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5. Decision Accountability

Accountability is achieved through:
5.1 Non-Probabilistic Outputs
ZeroTlrain does not generate probabilistic predictions unless the customer explicitly uses
probability-based rules.
In all other cases:
e Action =direct result of rule logic

e Confidence =1 denotes proximity or other probabilistic as a secondary output; yet
still fully repeatable and deterministically generated

5.2 Explainable Control Flow

Every branch and fallback is explicit, visible, and measurable.

5.3 Reproducibility

The same input = the same output

5.4 Rule Change Governance
ZeroTrain supports enterprise workflows including:
e draftrules
e peerreview
e approval gates
e versioned deployments

¢ rollback procedures
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6. Operational Risk Controls

6.1 Model Drift

Cannot occur — Zerolrain is deterministic and rule-based.

6.2 Bias & Fairness

ZeroTrain’s transparency enables:
e explicit bias detection
¢ compliance review of rules
e fairnessrules inside the logic

Unlike statistical Al, where bias must be inferred, ZeroTrain exposes all decision logic
upfront.

6.3 Data Integrity
Input validation ensures:
e type consistency
e missing-field warnings

e malformed rule guardrails

6.4 Rule Testing Sandbox
ZeroTrain supports:
o testdatasets
e branch coverage analysis
e trace comparison

e regression testing
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7. Traceability & Logging

ZeroTlrain supports end-to-end traceability through:

7.1 Execution Trace Log

Stored for audit purposes (by end customer) . ZeroTrain is always 100% stateless.

7.2 Action Log
Captures:

e action name

e rule source

e triggering inputs

o final confidence

7.3 Governance Log
Captures:
e rule creation
e rule modifications
e reviewer approvals

e version publication
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8. Compliance Validation Checklist

ZeroTrain satisfies all major model governance validation items:
Requirement Status Explanation

Deterministic behavior v Same inputs => same outputs
Explainability Structural Path Trace
Condition-level transparency Evaluated Conditions
Input usage documentation Snapshot/Hash
Clear version management Model versioning
Audit logging Full trace + action logs
No black-box behavior Entirely rule-driven
Model monitoring Drift impossible

Governance workflow Supports approvals & versioning

S N Y Y N U U Y

Regulator suitability Meets SR 11-7, ESMA, NIST, EU Al Act

zerotrain.ai - © 2025 Gambrell Software LLC



9. Audit
9.1 Audit Scope
An audit of ZeroTrain decisions must verify:
e Inputs used
e Structural execution path
o Condition evaluations
o Final action
o Version of rule model

e Integrity of stored logs

9.2 Audit Method
Auditors perform:
1. Retrieve historical trace for a given request
2. Retrieve model version used
3. Re-execute the same input
4. Validate identical decision and trace
5. Validate logs have not been tampered with

6. Validate rule version governance history

zerotrain.ai - © 2025 Gambrell Software LLC



9.3 Audit Findings (Expected Outcomes)
Auditors will observe:

e Decision logic is deterministic

e« Execution pathisidentical per replay

e Allconditions show clear pass/fail reasons

e No unexplained probabilistic influence

o No drift between inference runs

e \Version mappingis complete

¢ Input hash matches stored reference

9.4 Audit Conclusion

ZeroTrain meets all governance, compliance, and auditability requirements necessary for
deployment in high-risk, regulated, and mission-critical environments.
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