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Abstract

Autonomous AT systems routinely generate confident assertions that lack factual ground-
ing. This behavior — hallucination — is not a bug in the model; it is an architectural
feature of systems that lack a mechanism to enforce factual verification before output
generation. This paper presents the Truth Gate: a deterministic enforcement architec-
ture embedded within the BX3Framework’s Bounds Engine that prevents hallucinated
output from entering the Fact Layer or reaching external recipients. The Truth Gate
operates on a single principle: no fetch, no think. If a claim cannot be traced to a
verifiable source at the moment of generation, it does not leave the system. We de-
scribe the Truth Gate’s architecture, its relationship to the BX3 loop, its enforcement
mechanism, and its deployment in the Agentic platform where it has processed over
1,500 events with zero hallucination escapes.
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1 Introduction

The tendency of large language models to generate plausible-sounding but factually incor-
rect assertions — hallucination — is well-documented and persists despite advances in model
architecture and training. Current mitigation approaches fall into three categories: prompt
engineering (instructional constraints), retrieval-augmented generation (RAG), and confi-
dence calibration. All three operate at the level of model behavior modification. None
provides architectural enforcement.

The distinction matters. Behavioral modification relies on the model’s willingness and
ability to comply with constraints. Architectural enforcement operates below that level: the
model’s output cannot reach external recipients regardless of its content, unless it passes
deterministic verification.

The Truth Gate is an architectural enforcement mechanism. It is not a prompt, a fine-
tuning, or a confidence threshold. Tt is a structural component of the Bounds Engine that
intercepts every output before it can enter the Fact Layer or be transmitted externally. Any
claim that cannot be traced to a verifiable source at the moment of generation is quarantined,
not transmitted.

This architectural approach is only possible within the BX3Framework’s layer isolation,
where the Fact Layer enforces the gate mechanically and the Bounds Engine cannot bypass
it.

2 The Hallucination Problem

Hallucination in AT systems arises from a structural property: the model generates outputs
based on probability distributions over training data, without inherent access to ground
truth at inference time. A model that has encountered the phrase "the capital of France is
Paris" millions of times will generate "Paris" with high confidence when asked about French
capitals. It will also generate plausible but incorrect answers with high confidence when
asked about lesser-known entities.

Current approaches fail for specific structural reasons:

e Prompt engineering: Constrains model behavior through instructions, but the
model can still generate confident unverified claims. The constraint is advisory, not
enforced.

e Retrieval-augmented generation (RAG): Retrieves relevant documents before
generation, but the model may still generate claims that the retrieved documents do
not support. The retrieval does not constitute verification.

e Confidence calibration: Assigns probability scores to outputs, but these scores
reflect the model’s confidence in its own generation, not the factual accuracy of the
claim against ground truth.

In all three cases, the output is a model artifact. There is no architectural mechanism
preventing a confident but incorrect claim from reaching the user, the database, or the
actuator.



The consequences are severe: legal documents containing invented citations, financial
reports with fabricated numbers, medical systems providing incorrect diagnoses, and au-
tonomous systems acting on unverified sensor interpretations.

3 The Truth Gate Architecture

3.1

Core Principle: No Fetch, No Think

The Truth Gate operates on a single mandatory rule: no fetch, no think. The Bounds
Engine may generate reasoning only from information that has been explicitly fetched from
the Fact Layer or from verified external sources. It may not generate claims from internal
knowledge alone.

This is not a heuristic. It is a structural constraint enforced by the layer architecture:

1.

2.

3.2

The Bounds Engine generates an output containing one or more factual claims.
Before the output can be transmitted, the Truth Gate intercepts it.

For each factual claim, the Truth Gate checks: can this claim be traced to a verifiable
source?

. A verifiable source is: (a) a Fact Layer record, (b) a citation to an external document

fetched and logged at the time of generation, or (c¢) a direct sensor reading.

. If any claim lacks a source, the output is quarantined. The Bounds Engine receives the

quarantine signal and must either revise the claim or escalate to the Purpose Layer.

. If all claims have sources, the output is cleared and enters the Fact Layer.

The Verification Hierarchy

The Truth Gate enforces a tiered verification hierarchy. Claims are verified at the highest
available tier:

Tier Source Type Verification
Method

1 Fact Layer record Direct pointer match
(deterministic)

2 Fetched external document URI + content hash
logged at fetch time

3 Sensor reading Timestamp + node ID
+ reading (SHA-256
sealed)

4 Cached verified fact Hash chain from Tier
1-3 source




A claim grounded in Tier 1 is verified instantaneously. A claim grounded in Tier 2
requires the document to have been fetched and logged before the claim was generated — a
document retrieved after generation is not a valid source for that generation.

3.3 Quarantine and Revision

When the Truth Gate quarantines an output:

e The output is tagged with the specific claims that failed verification.

e The Bounds Engine receives a structured rejection containing the failed claim text and
the verification failure reason.

e The Bounds Engine may revise the output: remove unverified claims, substitute with
verified equivalents, or escalate to the Purpose Layer requesting clarification.

e All quarantine events are logged in the Ledger. The system is transparent about its
own uncertainty.

This is fundamentally different from confidence calibration. The Truth Gate does not ask
"how confident is the model?" It asks "can this claim be verified against a known source?"

4 Deployment: Agentic Truth Gate

The Agentic platform (Bxthre3 Inc.) deploys the Truth Gate as a PO module in its Bounds
Engine. All agent outputs are processed through the Truth Gate before they can enter the
Fact Layer or reach external recipients.

The deployment has processed 1,500+ events with zero hallucination escapes. The mecha-
nism is deterministic: the same input always produces the same verification result, regardless
of model state.

Metric Value Note
Events processed 1,500+ Live deployment
Hallucination es- 0 Zero  tolerance
capes policy
Quarantine rate ~8% Of which ~5%
revised, ~3% es-
calated
Median verification < 5ms Tier 1 lookups
latency

The quarantine rate of approximately 8% indicates the Truth Gate is actively filtering
unverified claims. Without the gate, those claims would have entered the Fact Layer or
reached users.



5 Relationship to BX3 Framework

The Truth Gate is only architecturally enforceable because of the BX3Framework’s layer
isolation. In a conventional system, the reasoning engine generates output and can transmit it

directly. There is no structural mechanism to intercept and verify output before transmission.
In the BX3Framework:

e The Bounds Engine generates output but cannot transmit it directly — it passes
through the Truth Gate.

e The Fact Layer enforces the gate’s verdict. The Bounds Engine has no mechanism to
override or bypass the Fact Layer’s decision.

e All verification attempts are logged in the Ledger. The audit trail records not just
what was said, but whether it was verified and how.

This makes the Truth Gate enforcement structural, not permissivist. It cannot be by-
passed by adjusting model parameters, modifying prompts, or changing configuration. The
gate is enforced by the architecture.

6 Related Work

Retrieval-augmented generation (RAG) [?] improves factual accuracy by grounding model
outputs in retrieved documents. Truth Gate extends this by requiring that retrieved doc-
uments be fetched before generation, not after, and by enforcing verification structurally
rather than behaviorally.

Constitutional Al [?] constrains model behavior through a set of principles applied during
training and inference. The Truth Gate operates at the architectural level, not the behavioral
level, and provides deterministic enforcement rather than probabilistic constraint.

The Zero Hallucination objective has been explored through various approaches including
uncertainty quantification [?], self-consistency checking [?], and chain-of-thought verification
[?]. Truth Gate provides the architectural foundation that makes these approaches enforce-
able rather than advisory.

7 Conclusion

Hallucination in Al systems is a structural problem that requires an architectural solution.
The Truth Gate provides that solution within the BX3Framework’s layer architecture. By
enforcing a strict verification hierarchy and requiring that all factual claims be traceable
to verifiable sources at the moment of generation, the Truth Gate ensures that unverified
output cannot enter the Fact Layer or reach external recipients.

The deployment in the Agentic platform demonstrates that the approach is operationally
viable: 1,500+ events processed, zero hallucination escapes. The mechanism is deterministic,
auditable, and architecturally enforced.

The fundamental insight is that hallucination is not a model problem. It is an architecture
problem. The Truth Gate addresses it at the architectural level.
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