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A research reflection on decision tracing, explainability, and trustworthy Al.

Models explain. Decision traces verify.

Abstract

As Al systems evolve into long-running autonomous processes, understanding model
reasoning may no longer be sufficient. This note explores why preserving execution history
may require a different form of engineering evidence.

Core Question

As Al systems become increasingly integrated into real-world decision making, an
important question begins to emerge.

Should trustworthy Al focus primarily on understanding the internal reasoning of models?

Or should it focus on preserving the observable sequence of decisions that occurred
during execution? These objectives often appear similar—but they are not identical. In
practice, they may represent two different engineering problems.

Why This Matters

Modern explainability research has greatly improved our ability to inspect model behavior.
Attention maps, feature attribution, saliency methods, and counterfactual analysis all help
illuminate aspects of a model's internal reasoning. These techniques deepen our
understanding of intelligent systems.

Operational governance, however, often asks a different question. When an Al system
performs a sequence of actions across multiple execution stages, investigators may need
to determine not only why a model produced a particular output, but also what actually
happened throughout the execution process.

Understanding reasoning and reconstructing execution are closely connected. They are
not necessarily the same task.



Current Perspective
Model explainability typically asks:

Why did the model produce this decision?
Decision tracing asks something different:
What sequence of executable events produced this outcome?

One focuses primarily on interpretation. The other focuses on operational history. One seeks
interpretability. The other seeks reconstructability. An explanation attempts to describe internal
reasoning. A decision trace attempts to preserve observable execution. These
perspectives complement one another, but they answer different questions. As Al systems
evolve from isolated predictions to long-running autonomous processes, preserving
execution history may become increasingly important.

SSGE Perspective

One possible direction is to treat the decision trace as a first-class engineering artifact.
Rather than reconstructing execution retrospectively, the execution process itself may
continuously generate structured operational records. Runtime events, State transitions,
Decision checkpoints, Governance conditions, Execution artifacts. These elements are not
explanations of model behavior. They are components of the execution process itself. The
objective is not to replace explainability. It is to preserve an operational history that can
later be inspected, reconstructed, and independently verified.

Understanding and verification may ultimately depend on different classes of technical
evidence.

Open Questions
Can execution traces become a standard form of regulatory evidence?

Should runtime trace formats become interoperable across different Al systems?
Can decision traces be evaluated independently of model architecture?
Might future Al governance require execution records in addition to explainability methods?

These questions remain open.

Takeaway

Models explain behavior. Decision traces preserve history. Together, they may enable
trustworthy Al. Future trustworthy Al may require both—



because understanding a decision and reconstructing its execution are not the same thing.

This note reflects an ongoing exploration rather than a finalized theory. Future
observations may refine, extend, or challenge the perspectives presented here.



