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Financial AI models fail in regime changes because they are trained uniformly on historical data that spans multiple market regimes. A model trained
equally on bull market patterns and crisis patterns produces outputs that blend both regimes without understanding that the patterns are regime-specific.
Training governance provides regime-aware gradient routing that controls how deeply the model learns from different market conditions, preventing over-
fitting to recent regimes while maintaining robust knowledge across the full range of market dynamics.

The regime-blind training problem
Financial markets operate in distinct regimes: low-volatility growth, high-volatility correction, crisis, and recovery. Patterns that are reliably predictive in
one regime fail or reverse in others. A model trained uniformly on data spanning multiple regimes learns a statistical average that may not correspond to
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any actual regime. It underestimates risk during calm periods because the training includes calm-period examples, and it overestimates recovery speed
during crises because the training includes recovery examples.

Backtesting typically evaluates performance within the training period, where the model has seen the regime transitions. Out-of-sample performance in
novel regime transitions, the condition that matters most, is precisely where regime-blind training fails.

Why regime labeling in data is not training governance
Quantitative teams label historical data with regime classifications and use these labels to evaluate model performance across regimes. But labeling data
for evaluation is different from governing how the model learns from each regime. The model still trains uniformly on all labeled data. The regime labels
inform evaluation, not training depth.

A model that performs well across historical regimes in backtesting may still fail in novel regime transitions because it learned regime-specific patterns at
uniform depth without learning the structural dynamics that cause regime transitions.

How training governance addresses financial model training
Training governance routes gradients based on regime metadata. Structural market dynamics that persist across regimes, such as mean reversion in spreads
and volatility clustering, route to deep layers with full gradient magnitude. These patterns form the model's foundational market knowledge.

Regime-specific patterns route to intermediate layers with moderated depth. Bull market momentum patterns and crisis correlation patterns are learned at
depths that enable the model to recognize them when they apply but prevent them from dominating the model's default behavior.

Entropy-based training profiles detect when the model is memorizing specific market events rather than learning generalizable dynamics. A model that
memorizes the exact pattern of a specific crash becomes brittle to novel crisis configurations. Memorization detection prevents this over-specialization
while preserving the structural learning from crisis episodes.

Provenance tracing connects model outputs to specific training regimes. When the model generates a risk assessment, the provenance trace shows which
market regimes most influenced the assessment, enabling risk managers to evaluate whether the model's current behavior is appropriately calibrated for
the current market conditions.

What implementation looks like
A quantitative trading firm deploying training governance annotates historical data with regime classifications and structural pattern labels. The training
pipeline routes gradients based on these annotations, producing models whose market knowledge is depth-stratified by pattern persistence and regime
specificity.

For risk management, training governance provides the model transparency that regulators increasingly require. The provenance trace demonstrates that
the model's risk assessments are grounded in structurally appropriate training rather than over-fit to recent market conditions.

For model validation teams, training governance enables targeted stress testing. Validators can assess how the model behaves when regime-specific
patterns are suppressed, revealing the model's structural market knowledge independent of regime-specific learning.

Training Governance All 21 steps →

Govern what the model learns, at what depth, with what provenance.

Primary Technical Disclosure
○ Depth-Selective Training Governance for Machine Learning Systems
Secondary Technical
○ Training Examples as Proposed Semantic Mutations○ Entropy-Band-Indexed Training Depth Profiles○ Depth-Selective Gradient Routing for Governed
Training○ Training-Level Memorization Detection○ Differential Privacy Through Depth-Selective Routing○ Governed Fine-Tuning With Verifiable
Provenance○ The Training Loop as a Governed Execution Environment○ Policy-Governed Knowledge Retention and Suppression○ Provenance-
Traceable Training Dynamics○ Curriculum-Integrated Depth Scheduling○ Affect-Modulated Training Depth○ Training-Inference Governance
Integration○ Training Governance for Human-Relatable Agents
Applications (General)
○ Rights-Compliant Model Training Through Depth-Selective Routing○ Regulated Industry Model Governance With Provenance○ Training Governance
for Medical AI○ Training Governance for Legal AI● Training Governance for Financial Model Training○ Training Governance for Defense AI○ Training
Governance for Educational AI Models○ Training Governance for Creative AI
Applications (Specific)
○ OpenAI's Training Pipeline Has No Depth-Selective Governance○ Constitutional AI Training Lacks Depth-Selective Control○ Stable Diffusion's
Training Has No Provenance Layer○ Midjourney Trains Aesthetics Without Governed Depth○ Scale AI Labels Data Without Governing What Models
Learn○ Labelbox Manages Annotation Workflows, Not Learning Dynamics○ Snorkel AI Programs Labels but Does Not Govern Gradient Depth○ Weights
&amp; Biases Tracks Experiments, Not Learning Governance○ Determined AI Orchestrates Compute, Not Learning Depth○ MosaicML Optimizes
Training Efficiency, Not Learning Governance
Training Governance overview →
AQ
deterministic
autonomy
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Adaptive Query™ is a trademark of Nicholas Clark. U.S. federal registration is pending. federal registration. AQ™, AQ Inside™, Adaptive Index™,
Adaptive Network™, Semantic Agent™, @AQ™, AQID™, and Adaptive Coin™ are used as trademarks in connection with the Adaptive Query platform
and brand. Other names may be trademarks of their respective owners.

Platform operated by Adaptive Query LLC, which provides patent and trademark licensing services. Copyright © 2025-2026 Nicholas Clark. All rights
reserved.
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