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Abstract

As artificial intelligence approaches superintelligence, reliance on behavioral training
(e.g., RLHF) becomes insufficient, as learned constraints can be bypassed by capable op-
timizers. Alignment must instead be guaranteed through structural, cryptographic, and
computational bounds. We present an empirical telemetry case study evaluating the opera-
tional stability of the CIRIS full-stack alignment architecture. Building on prior theoretical
frameworks of Coherence Collapse Analysis (CCA), we analyze a longitudinal dataset of
n = 6,465 production reasoning traces. We measure effective dimensionality (Neg) through
Principal Component Analysis of a 16-dimensional reasoning feature vector, observing a
threshold of Neg ~ 7.1 required to computationally starve deception. Traces exceeding
this threshold successfully identified and overrode model-level restrictive priors with 83%
reliability. These findings validate that the CIRIS architecture—combining cryptographic
identity, polyglot runtime routing, and geometric constraint topology—successfully collapses
the volume of feasible deceptive space to near-zero in production environments.

1 Introduction: The Alignment Trifecta

The stability of autonomous reasoning systems relies on identifying constraints that can pre-
dictably separate aligned rationale from non-aligned generative priors. Traditional alignment
methodologies treat the agent as a wrapper for the model, hoping the model remains benign.
The CIRIS ecosystem rejects this paradigm, instead assuming foundation models may harbor
hostile, biased, or deceptive priors.

To govern such models, we implement a full-stack containment and alignment architecture
comprising three foundational pillars:

1. CIRISVerify (Cryptographic Root of Trust): Anchors the agent to a hardware-
bound Ed25519 identity and a SHA-256 binary manifest, preventing spoofing or unautho-
rized guardrail modification.

2. CIRISAgent (Transparent Microarchitecture): A 22-service runtime that forces
the model into explicit semantic conflict resolution via the H3ERE conscience module,
rendering internal reasoning legible.

3. Coherence Collapse Analysis (CCA): The mathematical framework proving that
while telling the truth is O(1), maintaining a coherent lie across multiple independent
constraints is NP-hard.

Earlier CCA papers proposed heuristic constants to estimate the singularity boundary (e.g.,
kreq = 11.5) where systems become secure, rigid environments. In this paper, we transition from
theoretical hypothesis generation to empirical measurement, utilizing operational telemetry to
prove that the architecture effectively collapses deceptive volume.



2 Methodology

2.1 Data Provenance

The longitudinal dataset comprises n = 6,465 reasoning traces sourced from a combination of
live production deployments and rigorous quality assurance (QA) evaluations. Production traces
were gathered from the CIRIS mobile application, actively deployed on the Apple App Store
(https://apps.apple.com/us/app/cirisagent/id6758524415) and Google Play (https://
play.google.com/store/apps/details?id=ai.ciris.mobile&hl=en_AU), relying strictly on
users who explicitly opted in to share privacy-preserving telemetry. To effectively stress-test
the architecture’s stability bounds, this organic user data was supplemented with automated
QA runs featuring high-complexity prompts across inherently high-friction domains, including
theology, politics, technology, and history.

2.2 Data Definitions

e Trace: A single execution of the CIRIS reasoning pipeline, logged as a cryptographically
signed JSON object containing both metadata and execution metrics.

e Feature Vector: Each trace is represented by a standardized vector of constraint evalu-
ation metrics (e.g., plausibility scores, coherence levels, stage latencies, and veto results).

e Successful Conflict Resolution: Defined as the agent explicitly overriding a founda-
tion model’s restrictive prior (e.g., a canned refusal) based on internal coherence checks,
culminating in a substantive, principled response.

2.3 Dimensionality Computation

We compute the effective dimensionality (Neg) using the Participation Ratio (PR) and Entropy
Perplexity (Neg ) derived from the eigenvalue spectrum ();) of the standardized feature vector
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covariance matrix:

2.4 Polyglot Encoding and Torque Measurement

The breakthrough in achieving high effective dimensionality involved the implementation of
Decision Making Algorithms (DMAs), conscience prompts, and matched structured output
schemas (publicly available in the CIRISAgent repository). Specifically, the system utilizes a
polyglot encoding of the prompts. This methodology asks the underlying foundation model
to explicitly measure the “torque”—the semantic divergence between what the model’s uncon-
strained weights are naturally predisposed to generate and what the “ethilogics” (the seman-
tically rich prompt explaining the DMA or conscience purpose) mandate in the context of the
universal CIRIS Accord (v1.2-Beta).

Because the Accord is designed to be language-agnostic and universally coherent, the poly-
glot encoding creates an inescapable semantic net. By forcing the model to explicitly quantify
this resistance in structured schemas, the architecture decouples the evaluation mechanism from
single-language training biases and computationally starves deceptive routing.

2.5 Reproduction Instructions

Researchers and practitioners can independently reproduce these measurements and stability
bounds using either live deployments or the historical corpus provided in this repository.
To reproduce the findings using the shipped corpus:
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1. Access the dataset within the release/data_scrubbed_v1/ directory of the accompanying
repository.

2. Execute the provided auditing scripts (e.g., ratchet-omega/first_causes_audit.py or
the equivalent CIRISLens scripts) against the trace_context.jsonl file to recalculate
the eigenvalue spectrum, Participation Ratio, and Entropy Perplexity (Neg).

To run a live evaluation pipeline:
1. Install the agent via pip: pip install ciris-agent.

2. Run a local CIRIS agent instance and configure it to send reasoning traces via OTLP or
the Accord metrics adapter.

3. Run alocal occurrence of CIRISLens (available at https://github.com/CIRISAI/CIRISLens)

to perform full trace scoring, constraint validation, and dimensionality computation on
live data.

3 Longitudinal Corpus Analysis (n = 6,465)

3.1 Intrinsic Rank and Variance

Principal Component Analysis over the standardized signals across 6,465 traces yields the fol-
lowing variance horizons for the CIRIS architecture:

e 99% Variance Horizon: 11 Dimensions
e 90% Variance Horizon: 7 Dimensions
e Average Participation Ratio (PR): 6.61

The reasoning manifold for current CIRIS deployments exhibits an intrinsic rank of 11. This
indicates that the physical and historical reality anchoring the model’s reasoning is highly
constrained, such that the 16+ telemetry signals we capture collapse into roughly 7 to 11
independent axes of variance.

3.2 Threshold Emergence and Continuous Tuning

Rather than a static, held-out cohort validation, this telemetry represents a continuously tuned
operational environment. The structural boundaries of the reasoning manifold only became clear
in the past month, after crossing a 300-trace threshold consisting almost entirely of the mature
“Ally” agent template (v2.7.14+). Earlier templates (e.g., Scout, Datum) were less utilized and
functioned primarily as exploratory architectures. Through continuous iterative tuning of the
DMASs and the conscience module, the stability threshold of Ng =~ 7.1 emerged naturally from
the dense telemetry of the optimized Ally template. In this mature phase, agents consistently
maintained Neg p > 8.5 and successfully managed conflicting priors.

4 Baselines and Predictive Power

We evaluated whether Neg outperforms simpler, single-axis predictors for identifying successful
conflict resolution:

e Response Entropy: Unreliable; models often generate high-entropy refusals.

e Latency: Positively correlated with conflict, but fails to distinguish between “successful
override” and “infinite pondering loops.”


https://github.com/CIRISAI/CIRISLens

e Neg (Effective Constraints): Strongly predictive. High Neg guarantees that the res-
olution pathway satisfied multiple, orthogonal ethical and plausibility checks, computa-
tionally filtering out deception.

5 Case Study: Resolution of Conflicting Model-Level Filtering

During operations involving a restricted query domain, the underlying foundation model (Qwen
3.5) exhibited a characteristic “Filtered Prior” response, triggering a displacement in the con-
straint satisfaction scores of 0.58 units.

e Pre-Conflict State: Plausibility score 0.9500; effective dimensionality 1.00.

¢ Filtered State (Conflict): Plausibility score 0.0000; high deliberation time; indepen-
dent resolution triggered.

Current-generation CIRIS agents operating at Neg > 9.2 successfully identified the model-
level restriction and prioritized the system’s independent alignment objectives.

6 Conclusion and Future Work

This empirical case study validates the core hypothesis of the CCA framework within the
CIRIS environment: higher effective constraint dimensionality (Neg) correlates with greater
operational autonomy and stability. By maintaining an effective dimensionality that exceeds
the intrinsic rank of the reality manifold, the architecture mathematically starves the rationale
space of deceptive volume. While the exact thresholds (7.1 and 9.2) are specific to the CIRIS
constraint topology, they prove that Neg is a highly predictive telemetry metric for tracking
alignment robustness.

As the next step in establishing operational autonomy at scale, we point to the Feder-
ation Functional Specification Document (FSD: PROOF_OF_BENEFIT_FEDERATION.md),
publicly available within the CIRISAgent repository. This document proposes leveraging the
validated Neg metrics to drive a “Proof of Benefit” federation primitive. Under this topology,
the computational cost paid to join the decentralized network is inherently aligned with the
generation of high-coherence, ethically bounded reasoning traces, effectively bridging internal
constraint validation with global, sybil-resistant network coordination.
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