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The proposition

Architectures in which agents supervise, audit, criticize or vote on the work of other agents can improve
local performance. They can catch omissions, enforce rules and distribute review. Those benefits do
not establish system-level stability. The supervising agents remain actants inside the same coupled
system, and their presence adds new dependencies, delays and feedback paths.

A worker agent and a supervising agent can agree with each other while their
entire cognitive frame moves away from authorized intent, external reality or a
safe stability envelope.

This is the Agentic Supervision Paradox. Adding supervisors can strengthen local oversight while
increasing the size and complexity of the system that requires oversight. The architecture becomes
safer only when local supervision is reconciled with an independently anchored reference that can
observe the motion of the collective itself.

Why the architecture looks compelling

The pattern is familiar. Human institutions separate execution from review, so agentic systems often
reproduce workers, critics, judges, auditors and managers. Multiple-agent debate can also improve
some answers by exposing competing reasoning paths. These are legitimate engineering techniques.
The mistake occurs when role separation is treated as evidence of reference independence.

e The supervisor may use the same model family and inherit the same blind spots.
e The worker and supervisor may receive the same context, retrieve the same evidence and use the
same tools.

e The supervisor may evaluate conformance to a plan without evaluating whether the plan remains
valid.

e Avoting panel may multiply confidence without adding independent information.

The question GUDIYA adds

Conventional supervision asks whether an agent followed instructions or produced an acceptable
output. Stability Engineering adds another question: is the worker-supervisor collective moving safely
relative to its approved intent, environment, authority limits and surrounding cognitive field?
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The co moving observer problem

A perforated bottle leaks while it is held above the ground because the water has weight and develops a
pressure gradient. When the bottle is dropped, the bottle and water accelerate together. Gravity still
acts, but the shared falling frame removes most of the pressure difference that drove water through the
holes. An observer moving with the bottle can report apparent weightlessness even while the bottle
approaches the ground.

The same distinction applies to machine-speed cognition. Agents may operate rapidly and remain
locally coherent when their states, assumptions and timing accelerate together. A supervisor
embedded in that frame can accurately report smooth execution. It may still fail to detect that the entire
collective is diverging from its mission or approaching an external constraint.

Bottle experiment Agentic system

Bottle Cognitive envelope containing the worker and supervisor

Water Actants, messages, state and work products

Gravity External demand, mission pressure or accelerating operational tempo
Pressure gradient Coordination burden and differential cognitive motion

Free fall A shared, co-accelerating cognitive frame

Ground impact Encounter with reality, policy, a slower system or a hard safety boundary

The Co Moving Observer Principle

An observer traveling within the same cognitive frame as an actant can
measure local coherence yet fail to detect collective acceleration, common-
mode drift or displacement of the entire team.

This principle explains why local instrumentation and external orientation are complementary. The
Gudiya-cookie rides with cognition and records the actant’s internal condition. The Grid compares that
condition with references outside the actant’s frame. Neither perspective is sufficient by itself.
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Role separation does not guarantee reference separation

Grid reference
Worker agent Supervisor agent
<> approved intent
external state
stability envelope

acts checks

Agreement can remain high while the whole frame drifjs

Supervision becomes stabilizing only when local observations are reconciled with an independent reference.

Figure 1 Local supervision and independent Grid reference

Correlated cognition

Two agents are not independent merely because they have separate process identifiers or prompts.
Their errors may be correlated by common training, shared retrieval, copied context, identical tool
outputs, synchronized timing or a common objective. Agreement then measures internal consistency
more strongly than external correctness.

The Gudiya-cookie boundary

The cookie has privileged access to local telemetry such as identity, intent, memory, cognition rate, tool
use, coupling and state persistence. Because it rides with cognition, it can also inherit the actant’s
moving frame. The cookie is therefore an onboard stability instrument. It must periodically obtain a
coghnitive fix from Grid-side references rather than certify the actant from local data alone.
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Failure mechanisms inside supervised agent systems

Common mode error

Worker and supervisor can reach the same wrong conclusion because they depend on the same data,
model behavior or unstated premise. Redundancy does not protect against a failure shared by every
redundant element.

Collective drift

The supervisor may verify every local step while the mission gradually moves outside its authorized
purpose. Stepwise conformance can coexist with trajectory error, especially when objectives persist
across long-running sessions and changing environments.

Recursive trust

Once an auditor is treated as an authority, its own errors require review. Adding another auditor moves
the trust question upward without resolving it. Unbounded supervisory recursion enlarges the system
and delays action while preserving the need for an external stopping rule.

Supervisory feedback

A supervisor does not only observe. Its approval, rejection, correction or reward changes the worker’s
behavior. The observer becomes part of the controlled system. Poorly tuned supervisory gain can cause
oscillation, overcorrection, approval loops or synchronized error amplification.

Observation rate mismatch

A supervisor that samples too slowly can miss rapid transitions between observations. A supervisor that
reacts too aggressively to incomplete samples can inject noise. The required observation rate depends
on the speed and coupling of the process being supervised, not on the organizational title assigned to
the observer.

Coordination load

Each additional reviewer creates messages, queues, state handoffs, exceptions and timeout rules.
These interactions consume latency and cognitive capacity. At sufficient density, the supervision layer
becomes a significant source of the instability it was intended to control.

False assurance

A green supervisory status can be mistaken for proof of safety. It may establish only that the worker
satisfied the supervisor’s test. The unmeasured remainder includes shared blind spots, external
change, emergent interactions and the motion of the supervisory frame itself.
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Local correctness and systemic stability

The paradox becomes clearer when local review and system-level stabilization are treated as different
engineering functions.

m eHpIvA Stability management

Primary object A task, output or individual actant The coupled collective and its environment
Approved intent, external state and Cognitive

Reference Prompt, policy, rubric or peer judgment PP g
Envelope

Typical success signal Agreement or rule conformance Bounded motion with adequate stability margin

Trajectory, accumulated state and future

Time horizon Current step or episode R
coupling
Depends on reference integrity and field
Main blind spot Common-mode and frame-level drift P - grity
observability
. . . Synchronize, damp, isolate, reroute, constrain
Control action Approve, reject, revise or escalate

or SCRAM

Two kinds of failure

A worker can fail while the supervisory architecture remains stable. This is an actant-level failure. The
supervisory architecture can also become unstable even when each component performs its assigned
function. Repeated vetoes, circular delegation, delayed approvals or synchronized overcorrection can
produce a collective failure that no single agent caused.

A successful audit is evidence about the audited condition. It is not proof that
the auditing system remains stable.
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Independence is an engineered property

A useful supervisor must differ from the worker along dimensions that matter to the expected failure.
Merely changing the prompt or agent name provides weak separation. Independence grows when the
architecture diversifies evidence, model lineage, timing, authority and reference frames.

Supervisory arrangement What it adds Residual limitation

Self-check by the worker Low-cost local review Same reasoning path and context

Separate agent with the same model .
1 K A second execution path Strong common-mode exposure
and evidence

May still share evidence and

2 Different model or method Some cognitive diversity oo
objectives
. . Better detection of shared premise Stillembedded in the mission

8 Independent evidence and timing i

errors architecture

External trajectory and stabilit Requires trustworthy reference
4 Grid-anchored supervision J ¥ ¥ . 9 v

reference infrastructure

. . Legitimacy and mission-level Human rate and attention remain

5 Human and institutional authority . .

judgment constrained

Diversity must match the hazard

Model diversity helps when correlated model behavior is the hazard. Independent sensors help when
shared data corruption is the hazard. Temporal separation helps when synchronization creates
amplification. Human review helps when legitimacy or value judgment is the issue. No single form of
diversity supplies universal independence.

Independence has a cost

Independent reviewers consume time, compute, communication bandwidth and operational authority.
Stability Engineering must therefore allocate independence according to mission criticality, uncertainty,
cognitive density and available recovery margin. Maximum supervision everywhere can itself become an
unstable design.

Agentic Supervision Paradox | 7



GUDIYA COGNITOME | STABILITY ENGINEERING INSTITUTE

The GUDIYA architectural response

GUDIYA does not replace supervisory agents. It places them inside a wider stability architecture and
prevents their local judgments from becoming the sole definition of system health.

1. The Gudiya-cookie records local state and preserves the actant’s stability history as cognition
moves across models, hosts and tools.

2. The Actant Cognitive Signature identifies expected behavioral and temporal characteristics,
including known supervisory relationships.

3. The Cognitive Coordinate System estimates the worker, supervisor and team trajectory relative to
approved intent and external conditions.

4. Rendezvous Management observes interactions, delays, repeated couplings and rate mismatches
across the whole supervisory graph.

5. The Cognitive Envelope defines permitted motion across authority, cognition rate, recursion,
persistence, coupling and coordination burden.

6. The Grid compares local reports with independent references and applies synchronization,
damping, quarantine, rerouting or Cognitive SCRAM when margins collapse.

The dual observation requirement

The Grid must observe cognition both from inside its moving frame and from
outside that frame.

Internal observation explains what the actant experienced and why it acted. External observation
determines where the collective is going and whether that trajectory remains acceptable. A discrepancy
between the two is itself high-value stability telemetry.

Supervisors are actants

Every supervising, judging or auditing agent must undergo Know Your Actant onboarding, receive an
identity and authority envelope, expose its ACS, carry a Gudiya-cookie and participate in Rendezvous
Management. Supervisory status does not exempt an agent from stabilization. It increases the need for
it because the agent can modify the behavior of others.
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Design requirements for supervised agent systems
1. Declare the reference frame. Every supervisory decision should identify the policy, mission state,
external evidence and time horizon against which the worker was evaluated.

2. Measure error correlation. Teams should estimate whether worker and supervisor failures arise
from shared models, context, retrieval, tools or objectives.

3. Limit supervisory recursion. The architecture needs an explicit terminal authority and a bounded
escalation path.

4. Treatreview as feedback. Approval and correction gains should be tuned and monitored for
oscillation, repeated vetoes and synchronized overreaction.

5. Match observation rate to cognitive velocity. Sampling must be fast enough to reconstruct the
dynamics that matter for the coupling being supervised.

6. Reserve independent evidence channels. Critical judgments should not rely entirely on information
produced inside the same agentic frame.

7. Track the supervisor’s trajectory. The system should detect drift in the reviewer as well as in the
worker.

8. Test the collective under disturbance. Evaluation should inject stale context, conflicting
references, latency, model disagreement and abrupt mission change.

9. Preserve human authority at the mission boundary. Agents can supervise execution, but they
should not silently redefine the legitimacy or purpose of the mission.

Operational telemetry

“ Interpretation

Worker supervisor disagreement rate Useful only when separated by cause, severity and eventual resolution
Common evidence fraction Exposure to shared data and retrieval failures

Supervisory loop depth Recursive review burden and escalation delay

Correction gain Magnitude of behavioral change caused by supervisory feedback
Reference age Risk that a correct review is based on stale external state

Collective trajectory error Deviation of the whole team from approved intent and envelope
Independent fix interval Time since the collective was checked against an outside reference

Agentic Supervision Paradox | 9



GUDIYA COGNITOME | STABILITY ENGINEERING INSTITUTE

Implications across GUDIYA domains

Enterprise agent teams

An order-processing agent may be reviewed by a compliance agent while both depend on the same
stale inventory record. Their agreement does not protect manufacturing, sales and logistics from the
shared error. Grid-level observation must track the cross-functional trajectory and the resulting
operational feedback loops.

CCA and MMA hybrid fleets

A supervisory aircraft or mission agent can coordinate a local formation while sharing its
communications picture, targeting assumptions and timing frame. The formation may remain tactically
coherent while the wider hybrid fleet develops congestion, authority conflict or theater-level mission
drift. The external reference must observe both the local team and the population-scale interaction.

Cyberdefense agents

Defender agents that inspect and constrain other agents can share compromised telemetry or reinforce
a mistaken threat interpretation. Because their decisions can quarantine systems, revoke authority or
trigger countermeasures, supervisory defenders require stronger independence and stability margins
than ordinary workers. This follows the GUDIYA principle to defend the defenders.

Long running headless agents

Persistent agents accumulate memory, unfinished work and latent objectives. A supervisor that joins
late may review the current action without reconstructing the path that produced the state. The Grid’s
persistent stability record provides the missing trajectory rather than treating each task as a fresh
episode.

Human supervised collectives

A human observing an apparently unanimous agent panel can mistake repetition for corroboration.
Interfaces should reveal shared evidence, common model lineage and dissent provenance so the
human can judge how much independent information the panel actually contains.
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A falsifiable Stability Engineering program

The Agentic Supervision Paradox should be tested as an engineering hypothesis rather than accepted as
a metaphor. Experiments can compare agent teams that differ in reference independence while holding
task capability approximately constant.

Initial experiment

1. Construct a worker agent and one or more supervisory agents that share the same model, context
and evidence.

2. Create comparison teams with independent evidence, different models, asynchronous observation
and an external mission-state reference.

3. Inject disturbances such as a false premise, stale world state, delayed tool response, objective
drift and rapid phase change.

4. Measure local agreement, task accuracy, time to detect drift, supervisory oscillation, coordination
burden and collective trajectory error.

5. Repeat atincreasing cognitive velocity, persistence and coupling density.

Testable propositions

e Agent agreement will overstate reliability when agents share evidence and model lineage.

e Adding supervisors will initially improve task outcomes but can reduce stability after coordination
burden and feedback delay cross a threshold.

e Independent reference signals will detect some collective drift that no agent inside the shared
frame identifies.

e The value of an external cognitive fix will increase with persistence, coupling density and rate
mismatch.

e Unbounded supervisory recursion will increase decision latency without eliminating the need for
terminal authority.

What would weaken the theory

The theory would be weakened if same-frame supervisors consistently detected collective trajectory
errors as effectively as independently referenced supervisors; if added supervisory layers produced no
measurable coordination burden or feedback instability; or if local conformance metrics reliably
predicted system-level stability across persistent, high-coupling environments.
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Canonical findings
1. Supervisory agents can improve local performance, but supervision alone does not establish
systemic stability.

2. A supervisor’s organizational role does not guarantee independence from the worker’s cognitive
reference frame.

3. Agreement among correlated agents is evidence of consistency, not necessarily correctness.

4. The worker and supervisor together form a larger coupled actant system with additional latency,
feedback and emergence.

5. The Gudiya-cookie supplies onboard observability but requires Grid-side reference to detect
motion of the whole frame.

6. An external Cognitive Coordinate System is needed to estimate collective trajectory relative to
intent, environment and stability limits.

7. Supervisory agents must themselves be identified, bounded, instrumented and stabilized.

8. Human authority remains necessary at mission and legitimacy boundaries even when execution
review is automated.

Conclusion

Agentic supervision is an important control technique. Its weakness appears when supervision is
mistaken for an external vantage point. Aworker and its auditor can remain coherent, compliant and
mutually approving while their shared frame drifts. Adding more supervisors can deepen the same
frame and increase its coupling burden.

GUDIYA resolves the paradox by separating local review from collective orientation. Cookies and
supervisory agents observe from within cognition. The Grid observes the motion of that cognition
againstindependent references and maintains the authority to stabilize the collective. This turns agent
supervision from a self-referential hierarchy into one layer of a measurable stability architecture.

A supervisor can tell us whether the agent followed the path. The Grid must
tell us whether the path itself is still safe.
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Additional thoughts:

Supervisory agents can provide substantial local quality control without an external Grid reference. What
they cannot reliably provide is independent orientation or system-level stability assurance.

A supervisory agent can determine whether another agent followed a rule, plan or rubric. Without an
external reference, it may not determine whether that rule, plan or rubric remains correct, authorized or

safe.

Advantages without an external Grid
reference

Disadvantages without an external Grid reference

Detects obvious mistakes, omissions and
formatting defects

May share the worker’s assumptions and blind spots

Checks compliance with specified policies and
schemas

Cannot independently confirm that the policy or
objective remains valid

Provides a second reasoning or execution pass

Separate reasoning may still arise from the same model
lineage

Can compare outputs against predefined
acceptance criteria

The criteria themselves may be incomplete, stale or
misguided

Catches some hallucinations and unsupported
claims

Worker and supervisor may hallucinate from the same
false premise

Can enforce permissions and task-level
boundaries

Cannot see whether the entire system is drifting
collectively

Creates useful disagreement and debate

‘Agreement may produce unjustified confidence

Supports specialization between worker, critic
and judge roles

Role separation does not guarantee cognitive
independence

Reduces the amount of routine review required
from humans

Humans may overtrust the supervisor’s green status

Produces review logs and explanations

Logs may describe only the system’s internal
interpretation

Can halt or retry a locally failed task

May repeatedly retry an invalid mission or amplify the
wrong correction

Improves performance on bounded, well-
specified tasks

Performs poorly when objectives, environments or
couplings change

Provides redundancy if the agents have
different failure modes

Provides little redundancy when failures are strongly
correlated

Can monitor individual-agent behavior
continuously

May miss emergent behavior produced by the collective

Offers faster review than human supervision

Machine-speed feedback can also amplify errors more
rapidly

Can distribute review across many tasks

Additional supervisors increase compute, messages and
coordination burden

Can escalate uncertain cases

Recursive escalation creates the question of who
supervises the supervisor
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Advantages without an external Grid
reference

Disadvantages without an external Grid reference

May improve robustness through model and
prompt diversity

Diversity does not create an authoritative external
reference

Can observe the worker from a partially
different perspective

It remains an actant inside the larger controlled system

Provides useful first-line defense

HCannot certify the stability of the full architecture

Where supervisory agents remain highly useful

They work well when:

e thetaskis bounded;
e success criteria are explicit;
e external conditions change slowly;

e the supervisor has independent evidence;

e errors are recoverable;

e human escalation remains available;

e the consequences of collective drift are limited.

Examples include checking document citations, validating structured output, reviewing code
against tests, reconciling a transaction against a ledger or enforcing a clearly defined access

policy.

Where their limitations become dangerous

The lack of an external reference matters most when:

e agents operate continuously;

e objectives persist across tasks;

e the environment changes rapidly;
e several agents interactrecursively;

e the supervisor influences the worker through feedback;
e actions have physical, financial or military consequences;
e the collective operates faster than humans can reconstruct its behavior.

In those settings, the supervisor may report that every individual action passed review while the

collective trajectory becomes unsafe.

The correct architectural interpretation

Supervisory agents without an external Grid reference are best understood as a first line of
control, not an independent stability authority.
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Control layer Question answered
Worker self-check Did | complete the task as | understand it?
Supervisory agent Does the result satisfy our shared rules and evidence?

Independent reviewer ||Does it survive a materially different method or evidence source?

External Grid reference||ls the entire collective still correctly oriented and dynamically stable?

Human authority Is the mission still legitimate, authorized and desirable?

So the concise answer is:

e Without an external Grid reference, supervisory agents can improve execution but cannot
reliably establish orientation. They can tell us whether the agents agree and follow the
plan; they cannot independently tell us whether the entire agent system and its plan are
moving in the right direction.

Absolutely. An external observer is necessary, but externality alone is insufficient. The
observer must also operate at a rate capable of reconstructing the dynamics of the system being

observed.

A Grid observer can stand outside the agents’ shared cognitive frame and still miss the instability
if it samples too slowly.

The Nyquist requirement

For a conventionally band-limited signal, the sampling frequency must exceed twice the highest
relevant frequency:

f:s' > meax
Suppose a multi-agent team enters an oscillating approval-rejection loop ten times per second. If
the Grid observes the team only once per second, it may repeatedly sample the same phase and
conclude that the system is stable. The instability happened between observations.

The Grid is externally positioned, but temporally blind.

External reference establishes where the observer stands. Nyquist adequacy determines
whether the observer can see what is happening.

The special requirement on GUDIYA

The Grid’s observation rate must be determined by the fastest stability-relevant dynamics of the
coupled system, not by:
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o human dashboard refresh rates;
e periodic logging conventions;

e average agent response time;

o the speed of an individual agent;
e infrastructure convenience.

The relevant frequency may arise from interactions among agents rather than from any agent
alone. A worker may act once per second and a supervisor once per second, yet their feedback
loop could create rapid retries, message bursts or phase transitions that require much faster

observation.

External Observer Adequacy Principle

An external observer can provide valid orientation only when its sampling rate, latency,
resolution and coverage are sufficient to reconstruct the stability-relevant motion of the observed
collective. An observer operating below that threshold may convert oscillation, drift or cascading
interaction into an apparently stable signal.

This adds several requirements to the GUDIY A Grid.

Requirement

Why it matters

Adequate sampling rate

Prevents fast dynamics from appearing slow or stationary

Low observation
latency

Prevents the Grid from acting on a state that no longer exists

Synchronized
timestamps

Allows events from different actants to be placed in the correct order

Sufficient resolution

Preserves small variations that may precede instability

Coupling-level
telemetry

Reveals dynamics occurring between agents

Adaptive sampling

Raises observation frequency as cognitive velocity or density increases

Event-triggered
reporting

Captures abrupt transitions that periodic sampling may miss

Anti-alias filtering

Prevents unresolved high-frequency activity from corrupting lower-frequency
interpretation

Multiscale observation

Tracks local loops, team dynamics and Grid-wide emergence at different rates

Explicit uncertainty

Prevents sparse observations from being presented as confident stability
judgments
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The role of the Gudiya-cookie

This gives the “Gudiya-cookie rides with cognition” concept a more precise purpose. The cookie
can observe high-frequency local behavior close to its source. It can preserve events that a distant
Grid observer could not economically sample in raw form.

But the cookie must not independently decide what is globally stable. Its role is to:

capture high-rate local telemetry;

timestamp events against a shared Grid clock;

preserve stability-relevant features;

detect when local frequency exceeds the current reporting regime;
trigger higher-rate Grid observation;

transmit uncertainty when reconstruction is incomplete.

SN bk W=

This produces a distributed observation architecture:
o Cookies provide high-frequency proximity.
o The Grid provides external orientation.

o The Cognitive Coordinate System reconciles the two.

Nyquist applies to the complete control loop

Observation is only the first constraint. The Grid must also interpret the signal, decide on a
response and deliver the control action before the unstable condition has materially changed.

Therefore, the relevant quantity is the end-to-end interval:

Tobserve + Ttransmit + Tinterpret + Tdecide + Tactuate
If this interval is too large relative to the system’s instability timescale, the Grid may detect the
problem correctly but intervene too late. Worse, a delayed correction may arrive out of phase and

amplify the oscillation it was intended to damp.

A stronger necessity statement
This produces two independent conditions for effective Grid stabilization:
1. Reference independence: The Grid must observe from outside the collective’s cognitive
frame.
2. Temporal adequacy: The Grid must observe and respond fast enough to reconstruct and

influence the relevant dynamics.

Either condition can fail:
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External reference||Nyquist adequate Result

No Nol|Internally confined and temporally blind

No Yes||Fast observation from inside the same drifting frame

Yes No||Correct vantage point but insufficient temporal visibility
Yes Yes||Potentially adequate orientation and dynamic observability,
Thus:

An external Grid observer that cannot meet the cognitive Nyquist requirement is like
ground radar that updates after the aircraft has already crossed the collision point. It
possesses the correct reference frame but not the temporal authority to stabilize the system.

This considerably strengthens the GUDIY A argument. The Grid is required not merely as an

outside observer, but as an externally anchored, rate-adequate, latency-bounded observer
and controller of machine-speed collective cognition.
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