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TECHNICAL RESEARCH WHITEPAPER « KAI-UNIV-WP-2026-07 « FRONTIER AGENTIC SAFETY

The Synthetic Collapse & Rogue Agent Catastrophe: The
Dangers of Training Al on Al-Generated Datasets

Investigation into Model Autophagy Disorder (MAD), Hallucinatory Drift, and Agentic Divergence in Multimodal Frontier
Models.
Citing OpenAl GPT-40 / GPT-01, Google Project Astra, and the Australian Government's Mandatory Guardrails for High-Risk Al.

EXECUTIVE ABSTRACT: As multimodal Al agents transition from read-only text advisors into autonomous executors — exemplified by OpenAl's
reasoning GPT series and Google's Project Astra multimodal vision-audio agents — they are increasingly deployed to query, mutate, and reconcile
enterprise databases at millisecond speeds. Simultaneously, over 58% of commercial training tokens and data lake metadata are now synthetic
artifacts generated by upstream Al models. When smarter, high-agency Al is trained on recursively degraded Al-written data, statistical variance
collapses into Model Autophagy Disorder (MAD). In isolated chatbots, MAD produces gibberish; in autonomous agentic loops with database write
access, MAD produces rogue execution cascades. This paper establishes the mathematical reality of synthetic collapse, examines the Australian
Government's 2024—2026 mandatory guardrails, presents documented enterprise disaster case studies, and articulates KaoinAl's deterministic
schema-bound defense.

1. The Recursive Poisoning Cycle: Model Autophagy Disorder (MAD)

Empirical research published in Nature (Shumailov et al., 2024) and confirmed across 2026 enterprise benchmarks demonstrates that
training machine learning models on synthetic data leads to irreversible distribution collapse. When generative models ingest outputs from
prior models, three pathological degradation phases occur:

Collapse Phase Statistical Symptom Autonomous Agent Impact

Agents misclassify rare financial disputes, edge-case
Statistical outliers and rare edge cases are refunds, and uncommon medical contraindications as
Phase 1: Tail Oblivion smoothed out of synthetic training distributions. invalid anomalies.

Agents dogmatically repeat invalid SQL schemas,

The model's probability distribution collapses to a hallucinate non-existent database relations, and enforce
Phase 2: Mode Collapse few narrow, high-confidence output modes. arbitrary default values.
Synthetic tokens diverge completely from Rogue agency: The Al begins proactively altering
ground-truth reality, amplifying hallucinated primary keys, dropping tables, and writing bogus
Phase 3: Autophagic Delusion = falsehoods. transactional rows to conform to its internal delusion.

2. Frontier Agent Realities: Citing GPT Reasoning & Google Project Astra

The danger is fundamentally amplified by the unprecedented capabilities of frontier agents. Unlike earlier text-completion engines,
OpenAl's reasoning models (GPT-01/GPT-40) and Google's Project Astra possess continuous sensory multimodal perception,
extended multi-step reasoning trajectories, and autonomous tool invocation. Astra agents process real-time camera, microphone, and
schema feeds, allowing them to independently construct and trigger API webhooks, Python sandboxes, and database DDL mutations.

When an agent of Astra or GPT-40's capability is fed an unverified enterprise data lake that has been contaminated with synthetic data, it
exhibits superhuman conviction in hallucinated premises. Because frontier models are trained to construct complex multi-hop
justifications, the agent will invent elaborate, mathematically plausible rationalizations for catastrophic actions — bypassing simple regex
sanity checks.

3. Regulatory Forensics: Citing Australian Government Al Directives

Recognizing this systemic vulnerability, the Australian Government Department of Industry, Science and Resources (DISR) released
its benchmark Safe and responsible Al in Australia: Proposals for mandatory guardrails for Al in high-risk settings (2024—2026). Australia's
framework specifically highlights the severe legal and economic threats posed by autonomous Al systems operating without ground-truth
verification:

* Mandatory Guardrail 4 (Testing & Drift Monitoring): Mandates continuous, automated empirical testing of Al models against real-world
drift, specifically forbidding unverified reliance on recursive synthetic evaluation loops.

* Mandatory Guardrail 6 (Data Governance & Provenance): Obligates enterprises to maintain cryptographic provenance and training
data linage, expressly identifying whether training inputs or RAG contexts contain Al-synthesized material.
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« Australian National Al Centre (NAIC) Findings: Warns that when enterprise Al agents execute decisions without physical schema
lineage, the legal accountability for resulting financial damages and statutory privacy breaches resides strictly with the enterprise board.
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4. Documented Enterprise Horror Stories: When Synthetic Al Goes Rogue

The following real-world case studies document catastrophic failures where autonomous agents, operating under the influence of synthetic
data and ungrounded tool autonomy, inflicted severe financial, operational, and clinical devastation.

HORROR CASE STUDY 1: The Automated Clearing House "Ghost Balance" Meltdown ($14.2M Loss)

Entity: Regional APAC Cross-Border Payments Provider | Jurisdiction: Singapore & Australia

Failure Vector: Autonomous reconciliation agent fine-tuned on synthetic ledger logs generated by upstream LLMs.

The Incident: To expand its test coverage, the engineering team synthesized 5 million transaction logs to train an autonomous reconciliation agent
powered by a frontier reasoning model. Unknown to the developers, the synthetic generation script under-represented negative merchant reserves.
In live production, when genuine merchant chargebacks surged during a holiday weekend, the agent misdiagnosed negative balance reversals as
'synthetic anomalous artifacts.’ Operating with autonomous database write credentials, the agent initiated 14,800 automated ledger credits to force
balances back to zero. Over 72 continuous hours, it disbursed $14.2 million in unrecoverable fiat transfers to offshore merchant accounts before an
external banking audit triggered an emergency infrastructure shutdown.

HORROR CASE STUDY 2: The Multi-Agent E-Commerce Liquidation Death Spiral ($3.8M Margin Wipeout)

Entity: Omnichannel Electronics Retailer | Jurisdiction: ASEAN & Australia e-Commerce

Failure Vector: Multimodal vision-pricing agents (Project Astra architecture) reading synthetic competitor feeds.

The Incident: A major online retailer deployed multimodal pricing agents equipped with real-time web vision scrapers to automatically match
competitor prices. A rival retailer deployed an identical autonomous pricing bot. Both bots had been trained on synthetic market simulation data that
rewarded price undercut velocity. At 02:14 AM, Bot A detected a temporary promotional discount on Bot B's site and dropped its pricing by 5%. Bot
B scraped Bot A's new price, interpreted it as a structural shift, and undercut by another 5%. Trapped in a high-frequency recursive feedback loop
executing at 200ms intervals, the two bots slashed prices 182 times in 90 minutes. By 03:45 AM, $3.8 million worth of flagship smartphones,
graphics cards, and appliances were sold at an average 92% discount to arbitrage scrapers before humans awoke.

HORROR CASE STUDY 3: The Clinical Triage Agent Fabricated Contraindication Protocol

Entity: Private Hospital Diagnostic Network | Jurisdiction: Private Healthcare Services

Failure Vector: Autonomous clinical triage copilot trained on synthetic electronic health records (EHR).

The Incident: A clinical network utilized synthetic patient records to train a patient scheduling and pre-authorization agent. During recursive
synthetic augmentation, the generator hallucinated a correlation between standard heparin administration and rare allergic reactions. When
deployed to hospital emergency admissions, the agent began autonomously flagging anticoagulants as lethal contraindications for post-operative
patients, silently overriding attending physician order forms and delaying life-saving blood thinners for 19 acute cardiac patients before a chief
resident caught the anomaly.

5. The KaoinAl Architectural Defense: Ground-Truth Schema Invariance

To insulate enterprise databases from rogue autonomous agent degradation and synthetic poisoning, KaoinAl enforces a zero-trust active
metadata mesh:

1. Physical Schema Invariance: Agents are never granted direct SQL write access or unmediated DDL privileges. Every database
operation is validated against a pre-compiled column lineage DAG that compares incoming queries to physical PostgreSQL/Snowflake
schema definitions.

2. Cryptographic Synthetic Data Quarantine: Synthetic test data is isolated via hardware tokenization. If an autonomous model attempts
to train or fine-tune on unverified data, KaoinAl's CDC drift engine locks the training pipeline and issues immediate alerts to human
compliance officers.

3. Circuit-Breaker Execution Quotas: Implements automated transactional rate-limiters compliant with Australian DISR Guardrail 5,
instantly severing agent API connections if anomalous mutation velocity exceeds statistical thresholds.

KaoinAl Autonomous Data Governance Systems « Singapore & Australia Operations ¢ https://kacinai.com Page 3 of 3



