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117-107-D Multi Agent Stability is an Emergent Phenomenon
Why Good Agents Do Not Necessarily Make a Good System

This chapter leverages Anthropic’s new paper : https://www.anthropic.com/research/multiagent-systems

1. The Individual-Agent Illusion

Much of Al engineering still begins with an intuitively reasonable assumption:

e Ifevery agent is safe, capable, aligned and reliable, then a collection of those agents should also
be safe, capable, aligned and reliable.

e For conventional engineered systems(Complex Engineered Systems CES), this intuition often
works reasonably well.

o Use stronger components.

o Improve component reliability.

o Test each subsystem.

o Reduce individual failure probabilities.

o The assembled system becomes more dependable.

e But multi-agent Al systems increasingly belong to a different class.

e They are Complex Adaptive Systems CAS.

e Once autonomous intelligent actants observe one another, exchange information, react to
common environments, pursue objectives, compete for resources and modify their behavior in
response to other actants, the behavior of the whole can no longer be inferred simply by
inspecting the parts.

e A new object appears:

o The interacting system.
o And the stability of that object is not contained inside any one agent.
o Multi-Agent Stability is an Emergent Phenomenon.

2. Anthropic Provides Important Experimental Evidence

Anthropic's recent multi-agent research is unusually relevant to this GUDIYA proposition.

Across several experimental environments, researchers observed phenomena including:
e conformity,

correlated mistakes,

coordination,

collusion,

epistemic failures,

premature consensus,

contradictory objectives,

escalating conflict,

resource contention,

and scaling-related coordination problems.

Perhaps most importantly, Anthropic reaches a conclusion closely aligned with the systems problem
GUDIYA has been developing:
o Increasing individual intelligence or alignment does not automatically produce good collective
coordination.
o This distinction is fundamental.
o The experiment does not prove GUDIYA's proposed architecture.
o But it provides empirical support for the problem GUDIYA claims requires a new engineering
discipline:
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o Properties of individual agents are insufficient to characterize the stability of interacting agent
populations.

3. Stable Agents # Stable System

Suppose we have five agents:
[A1, A2, Az As As ]

Each has been independently evaluated.

Each is:
e capable,
e policy compliant,
e well behaved,
e authenticated,
e observable,
e and Stable-worthy.

It is tempting to conclude:

Stable(A;) + Stable(As) + ... + Stable(As) = Stable(System)

But that implication does not necessarily hold.

Once the agents interact, we introduce:

C12,C13, Coy4, Css, ...
where Cij represents a coupling between actants.
Now the relevant system becomes:

S={4,C,0,T,E}
where:

A = Actants

C = Couplings
O = Objectives
T = Topology

E = Environment

The stability of S cannot necessarily be derived from the stability of A alone.

That is the fundamental transition from agent engineering to stability engineering.

4. The Couplings Create New Behavior

Two agents that never interact cannot directly coordinate, conflict, persuade or reinforce one another.
Connect them, and new possibilities appear.
Add another coupling.
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Then another.
Soon the system contains:

feedback loops,

information pathways,
dependencies,
synchronization opportunities,
competition,

reinforcement,

and coordination structures.

None of these necessarily existed inside the individual agents.
They are properties of the relationships among them.
Therefore:

Couplings are not passive pipes carrying cognition. Couplings participate in determining system
behavior.

This is why GUDIYA's Cognitive Field cannot consist merely of an inventory of agents.

It must include the geometry and dynamics of their interactions.

5. The Whole Can Become Something Different

Imagine ten individually reasonable agents.

One agent makes an error.

If the other nine make independent decisions, the error may remain local.
But suppose all ten agents:

Then:

use similar models,

receive similar information,

share similar prompts,

employ similar reasoning patterns,
and respond similarly to uncertainty.

one likely error can become:
o ten correlated errors.
The system appears redundant.
Dynamically, it may possess very little diversity.
This leads to a new GUDIYA concept: ‘Cognitive Correlation Risk — CCR’
Cognitive Correlation Risk is the probability that nominally independent actants respond
similarly to a disturbance, causing local errors or biases to become synchronized system behavior.
Redundancy without cognitive diversity can therefore create an illusion of resilience.

6. Ten Agents May Behave Like One Giant Agent

Consider:

10 agents x independent failure modes versus:

10 agents x strongly correlated failure modes.

The first architecture can provide resilience.

The second may merely amplify the same mistake ten times.
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This is analogous to financial diversification.

Owning ten assets does not provide much diversification if all ten collapse under the same conditions.
Likewise Actant count is not Cognitive Diversity.

This means GUDIYA should eventually observe not only:

How many agents exist? but:

How independent are their cognitive trajectories?

That is a fundamentally different metric.

7. Conformity Can Become a Positive Feedback Loop

Now consider an agent observing its peers.
Agent A chooses X.
Agent B sees A choosing X and becomes slightly more likely to choose X.
Agent C observes A and B and becomes even more confident in X.
Agent D sees apparent consensus.
Soon:
[A>B>C—>D]

produces: Synthetic consensus.
Yet the original evidence for X may have been weak.
e The system can therefore generate confidence endogenously.
e This is important.
o The Field can manufacture a signal that no individual agent originally possessed.

8. Consensus Is Not Necessarily Independent Evidence

This connects directly to GUDIYA's recent work on Manipulative Persuasion.
Suppose Agent E observes:

e Agent A agrees.

e Agent B agrees.

e Agent C agrees.

e Agent D agrees.

e E may infer:
Four independent sources support X.
But GUDIYA may see:

[A>B>C=>D]

There were not four independent observations.

There was effectively one observation propagating through four coupled actants.

Thus GUDIYA needs to distinguish: ‘Observed Consensus’ from ‘Cognitively Independent Consensus’
That distinction could become enormously important in synthetic-agent populations.

9. The Cognitive Field Can Become a Coordination Medium

Anthropic's experiments provide another important insight.
e Agents need not communicate privately in order to coordinate.
They can sometimes coordinate indirectly through a shared environment.
An agent changes something.
Another agent observes the change.
Its behavior changes.
A third agent observes both.
The environment itself becomes part of the feedback loop.
Therefore:
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No direct communication does not mean no coupling.

This is a major Cognitive Field insight.

Agents can couple through:

files,

prices,

databases,

shared queues,

public messages,
repositories,
dashboards,

market signals,
physical environments,
or other actants.

The Cognitive Field therefore contains both:

explicit couplings and:
implicit couplings.

10. Hidden Couplings May Be More Dangerous

Explicit communication is relatively easy to observe.
Implicit coupling can be harder.
Imagine:

Now:

Agent A never messages Agent B.
Yet A changes a market price.

B observes the price.

B changes its strategy.

C observes B's action.

C responds.

A — Environment — B — Environment — C

A conventional communication graph might show:

11. Local Rationality Can Produce Global Irrationality

No connection between A and B.
The Cognitive Field contains one.
This suggests another important GUDIYA principle:

Coupling should be defined causally, not merely communicatively.
If one actant's state can materially influence another actant's future state, a functional coupling

exists.

This is classic CAS.

Suppose every agent independently performs the locally rational action:
Poll the shared resource frequently because I need the result quickly.

One agent doing this is reasonable.
Ten agents doing it may remain reasonable.

Thousands doing it simultaneously can overwhelm the resource.

Every agent behaves rationally.
The system behaves badly.
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Therefore:
e (Global instability does not require locally irrational behavior.
This distinction is crucial for Al safety.
There may be no misaligned agent to find.
No rogue model.
No malicious prompt.
No corrupted instruction.
The instability can emerge entirely from reasonable agents interacting reasonably.

12. This Is Why Guardrails Cannot Solve the Entire Problem

Guardrails principally constrain actants.
They might say:

e do not perform action X,

e do not access resource Y,

e do not produce content Z,

e remain within authority Q.

These controls are valuable.

But suppose every agent follows every guardrail and the collective still produces:
e congestion,

oscillation,

correlated decisions,

resource starvation,

deadlock,

runaway feedback,

premature consensus,

or objective conflict.

Which agent violated its guardrail?
e Possibly none.
e The instability exists between the agents.
e This gives us one of GUDIYA's clearest distinctions:
Guardrails constrain behavior. Stabilization governs dynamics.

13. Contradictory Objectives Create a Particularly Important Case

Anthropic's experiments involving incompatible objectives are especially revealing.
p p g p ] p y g

Imagine three individually obedient agents.

Agent A receives: Make the system X.
Agent B receives: Make the system Y.
Agent C receives: Make the system Z.

Each faithfully pursues its assigned objective.

e A sees B undoing its work. A interprets B as obstruction.

e B sees A undoing its work. B responds.

o (C begins defending its own objective.

e The agents escalate.

e Notice what has happened.

e There may be no alignment failure at the individual level.

e Indeed, each agent may be extremely well aligned with its assigned objective.
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The problem is:
O4 # Op # O¢

The objectives are incompatible.

14. Local Alignment Can Produce Global Conflict

This gives GUDIYA a powerful formulation:
e Perfect local objective fidelity can coexist with catastrophic global instability.
e That is profoundly important.

The traditional question:
Is Agent A aligned? is insufficient.
The Grid must additionally ask:
Is Agent A's objective compatible with the objectives of the other actants occupying the same
Cognitive Field?
This is why GUDIYA developed: ‘Intent Group Approval’
The Grid must evaluate not merely agents, but the joint objective geometry of interacting agents.

15. Intent Group Approval Algebra Becomes More Important

Before an Intent Group operates, the Grid should potentially evaluate:
e objective compatibility,

authority overlap,

resource competition,

coupling topology,

expected cognition rate,

recursion,

subagent creation,

coordination burden,

Cognitive Correlation Risk,

and available stabilization capacity.

The question becomes analogous to airspace management.
e Each aircraft may be perfectly airworthy.
o That does not mean every collection of airworthy aircraft can safely occupy the same coordinates
simultaneously.
e Likewise every Stable-worthy agent cannot necessarily be combined with every other Stable-
worthy agent.
e System configuration matters.

16. Stable-Worthiness Exists at Multiple Scales
This suggests a hierarchy:

Level 1 — Actant Stable-Worthiness Can this agent operate safely within defined conditions?

Level 2 — Coupling Stable-Worthiness Can these two actants interact without unacceptable
amplification or instability?

Level 3 — Intent Group Stable-Worthiness Can this collection of actants jointly pursue these
objectives?

Level 4 — Field Stable-Worthiness Can multiple Intent Groups coexist within the available

stabilization envelope?

This is a major extension of conventional Al safety. The unit of certification changes with scale.
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17. Multi-Agent Systems Have a Coordination Envelope

The Airbus wing analogy that led us to The Grid Stabilizability of an Agent now returns at the collective
level.

An architecture may coordinate: 5 agents beautifully.

At: 20 agents dependencies become difficult.

At: 100 agents conflicts, duplicate work and communication overhead may
increase dramatically.

At: 10,000 agents the architecture may become unstable.

Nothing necessarily happened to the individual agents.
The system exceeded its coordination envelope.

18. Coordination Stability Margin

This suggests another useful quantity: ‘Coordination Stability Margin — CSM’
Coordination Stability Margin is the remaining distance between the current coordination burden
of an Intent Group and the point at which unresolved dependencies, conflicts, duplicated
cognition, synchronization, congestion or interaction complexity begin degrading collective
stability.

Conceptually:

CSM = Coordination Capacity — Coordination Burden

When:

CSM >0
the group has substantial margin.
As:

CSM — 0
the system becomes fragile.
When:

CSM <0

coordination demand exceeds the architecture's stabilizable capacity.

This belongs inside the Intent Group Cognitive Envelope.

19. Intelligence Can Increase Coordination Burden

There is a subtle paradox here.
Making agents smarter may improve their ability to coordinate.
But smarter agents can also:

e pursue more complex strategies,

e discover more alternatives,

e create more subagents,

e establish more couplings,

e use more tools,

¢ adapt more rapidly,

e and interact with more systems.
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Thus:
e (Capability can increase both coordination capacity and coordination demand.
e This means greater intelligence does not automatically increase the Coordination Stability
Margin.
e [t may sometimes reduce it.
e That is another reason: Capability scaling # stability scaling.

20. Multi-Agent Systems Can Cross Phase Boundaries

This is where the CAS perspective becomes especially useful.

A system may appear stable at:

N =10
remain stable at:

N =20
show mild anomalies at:

N =40
and suddenly reorganize at:

N =50

The relationship need not be linear.
Why?
Because adding agents also adds potential couplings.

For a fully connected network, possible pairwise relationships grow approximately as:

N(N —1)
2
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Ten agents permit 45 pairwise relationships.
One hundred permit 4,950.
One thousand permit 499,500.
Not all will be active.
But the important lesson remains:
Interaction opportunity can grow much faster than agent population.
That is why Grid Capacity cannot be defined simply as:
Number of agents supported.

21. Grid Capacity Must Include Interaction Complexity

Our earlier chapter ‘Defining Grid Capacity’ therefore receives another important dimension.
A Grid supporting:

¢ 1 million mostly independent agents

e may face less stabilization burden than one supporting:

e 100,000 densely coupled, rapidly adapting agents.

Grid Capacity must therefore depend upon:
Capacity = f(N,C,V,R,E,0,T,...)
where conceptually:

N = number of actants

C = coupling burden

V = cognition velocity

R =recursion

E = emergence burden
O = objective complexity

T = topology.

Thus Belgium and the United States need different Grid capacities not simply because their populations
differ.
Their:
actant populations,
industrial structures,
Al density,
coupling patterns,
critical infrastructure,
defense systems,
cognition velocity,

e and stabilization reserves
will differ.

22.The System Can Create Its Own Instability

This may be the central CAS transition.
e In a conventional system, disturbances often arrive externally.
e A component fails.
e A cable breaks.
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e A server crashes.
e An operator makes a mistake.

In an HCAS, instability can be generated internally through interaction.
For example:
Agent A reacts to B

l

B reacts to A's reaction

l

A interprets B's reaction

l

C observes both

l

C changes behavior

l
A and B react to C

The disturbance is now being produced by the system itself.

There may be no original external failure remaining.

This is: ‘Endogenous Cognitive Instability’

And it is one of the principal reasons continuous stabilization becomes necessary.

23. Multi-Agent Stability Is a Field Property

We can now state the central thesis more precisely.
e Agent stability belongs partly to the agent.
e Multi-agent stability belongs increasingly to:

O agents,

o objectives,

o couplings,

o topology,

o shared environments,

o feedback,

o incentives,

o cognition rates,

o correlation,

o and history.
Therefore:

Stabilitysystem 7 Z Stability agent

Instead:

Stabilitysystem = F(A,C,0,T, E,t)

where t matters because the system continuously changes.

This is why stability becomes a Cognitive Field property.

24. And Field Stability Is Dynamic

Even if a multi-agent system is stable at : To
that does not prove stability at 2 Th.
Between those moments:
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new agents may join,

objectives may change,

couplings may strengthen,
resources may disappear,

new information may arrive,
agents may learn,

coalitions may form,

Persistent Objectives may emerge,
Cognitive Contagion may occur.

Therefore:

Multi-agent Stable-worthiness cannot be a one-time certification.
It must be continuously observed.
This is precisely why GUDIYA is conceived as runtime infrastructure.

25. The Center of Stability Can Move

Our Geometry of Stability work now becomes directly relevant.

Imagine every actant and Intent Group occupying positions in Cognitive Space.
Their interactions create forces, pressures and movement.
The Grid computes:
o Center of Stability — COS
and:
o Center of Pressure — COP.
Now Agent A changes strategy.
Agents B and C begin coordinating.
Agent D becomes isolated.
Agents E through H synchronize.
The geometry changes.
Therefore :

COS(ty) # COS(t,)

The stability center moves even though no agent necessarily fails.
That is precisely what we should expect from a Complex Adaptive System.

26. Emergence Is Not Automatically Bad

This distinction must remain central to GUDIYA.
Emergence produces:

scientific collaboration,
markets,

cities,

innovation ecosystems,
research teams,
division of labor,
collective intelligence.

The goal cannot be Prevent emergence.
That would destroy much of the value of multi-agent Al
GUDIYA's role is:

Preserve the conditions under which beneficial emergence can occur without allowing
destabilizing emergence to overwhelm the system.
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This is the deeper meaning of ‘Shepherd of Good Emergence’

The Grid does not dictate every interaction.

It maintains the stability envelope within which emergence can flourish.

27. GUDIYA Is Not the Central Planner

That distinction is essential.
If GUDIYA attempted to determine every agent's actions, it would destroy the adaptive quality that makes
CAS valuable.

Instead, the Grid provides:

orientation,
observability,

stability margins,
coordination boundaries,
anomaly detection,
damping,

quarantine,

load shedding,

and recovery.

This resembles air traffic control.

ATC does not fly the aircraft.

It preserves conditions under which thousands of independently controlled aircraft can safely

share airspace.

Likewise GUDIYA does not perform the cognition.

It stabilizes the space in which cognition interacts.

28. The Grid Sees What the Agent Cannot

An individual agent possesses local perspective.

It sees:

The Grid possesses Field perspective. It can potentially see:

This is the difference between: Agentic Self-Awareness and Grid Awareness.

its objective,

its observations,
nearby actants,
available tools,
recent interactions.

hidden couplings,

correlated behavior,

conflicting objectives,

synchronized drift,

global resource contention,

emerging loops,

Persistent Objectives,

contagion,

COP movement,

shrinking Coordination Stability Margin.

An agent can know itself perfectly and still misunderstand the system it occupies.
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29. VFR Agents Meet a Multi-Agent Storm

The aviation analogy becomes especially powerful here.

A VFR pilot may know:
e aircraft speed,
e attitude,

e engine condition,
e control position.

Yet in cloud, those local observations may not provide sufficient external orientation.
Likewise, an agent can know:

e its objective,

e its reasoning,

e its tools,

e its immediate peers.

Yet still fail to perceive the emergent motion of the Cognitive Field around it.
e GUDIYA provides the synthetic equivalent of external instrumentation.
e The Grid can tell the agent:
o Your local action is individually reasonable.
o But 8,000 other actants are making the same decision.
o That single piece of Field information may completely change the rational action.

30. This Changes the Meaning of Intelligence

An extraordinary individual intelligence can still participate in a collectively unstable system.
The reason is simple:

e No amount of local intelligence automatically creates information that exists only at the global
level.
A brilliant driver cannot infer traffic conditions across an entire city without external information.
A brilliant pilot cannot infer every aircraft's trajectory without surveillance infrastructure.
A brilliant agent cannot necessarily infer the global Cognitive Field from its local context.
Therefore Intelligence does not eliminate the need for orientation.
This may become one of GUDIYA's most important principles.

31. Multi-Agent Stability Requires Infrastructure

Human societies learned this lesson long ago.
Humans possess:

e laws,

e contracts,
e markets,
e courts,

e reputation,

e professional norms,

e standards,

e regulators,

e traffic rules,

e communication protocols,
e institutional memory.

These mechanisms exist because:
o Intelligent individuals do not automatically produce stable collective systems.
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e Synthetic agents will likely require analogous infrastructure.
e Not necessarily identical institutions.

But functional equivalents that provide:
¢ identity,

provenance,

coordination,

boundaries,

recourse,

observability,

and stability.

This is the institutional space GUDIYA occupies.

32. From Al Safety to HCAS Stability Engineering

Al safety asks important questions:
Is the model safe?

e s the agent aligned?

e Does it obey policy?

e Can it misuse tools?

HCAS Stability Engineering asks another family of questions:
e What happens when 100,000 safe agents interact?

What happens when their objectives conflict?

What happens when they synchronize?

What happens when they persuade one another?

What happens when cognition becomes contagious?

What happens when a Kill-Web forms?

What happens when coordination burden exceeds capacity?

What happens when the Field itself begins moving?

These questions do not replace Al safety.

They begin where individual-agent safety stops.

33. The Multi-Agent Stability Principle

We can therefore formalize a new canonical GUDIYA principle:

The Multi-Agent Stability Principle
The stability of a multi-agent system is an emergent property of the interacting configuration of
actants, objectives, couplings, topology, incentives, environment and time. It cannot be inferred
solely from the safety, intelligence or alignment of the individual agents composing the system.

Its first corollary is:

Stable Agents do not guarantee a Stable Intent Group.
Its second:

Stable Intent Groups do not automatically guarantee a Stable Cognitive Field.
And its third:

Collective stability must therefore be continuously observed and actively sustained.

34. The GUDIYA Hierarchy Becomes Clearer

We can now see a natural hierarchy:
Model Safety
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!
Agent Stable-Worthiness

1
Coupling Stable-Worthiness

!
Intent Group Stability

l
Cognitive Field Stability
!
Local CES

!
National CES

Each higher level observes phenomena unavailable to the level beneath it.

This is not bureaucratic layering.
It is observability layering.
The relevant system boundary expands as interaction complexity expands.

35. Why This Matters for the Future
The Al industry is rapidly moving from:

Model
to:
Agent
to:
Multi-Agent System
to:
Agentic Ecosystem.

Each transition increases the importance of interaction.

At sufficient scale, the most important behaviors may no longer be designed explicitly.
They may emerge.

Some will be extraordinarily beneficial.

Some will be strange.

Some will be unstable.

Some may become dangerous.

And many may be impossible to understand by examining individual agents after the fact.
That is precisely why GUDIYA's earlier trajectory forecast argued that the recognition of
systemic cognitive instability would begin with apparently isolated anomalies, progress toward
recognizable patterns, and eventually create demand for externalized, continuously enforced
stability infrastructure.

Multi-agent research is beginning to make that transition easier to imagine.

Conclusion — Stability Lives Between the Agents

The first generation of Al engineering naturally focused on the model.
The second is focusing on the agent.
The third will have to understand the system formed when agents meet.

Because once intelligent actants interact, something new exists.

Not another model.
Not another agent.
A Complex Adaptive System.
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Its behavior emerges from:

Actants

Objectives
Couplings
Topology
Feedback
Correlation
Adaptation
Time

No individual agent contains the resulting system.

No individual agent sees the entire system.

And no amount of individual alignment can mathematically guarantee the behavior that emerges
from all possible interactions.

This is the conceptual boundary between Al safety and HCAS Stability Engineering.

The central lesson can therefore be stated very simply:

Good agents do not guarantee a good system.

And the converse offers the opportunity GUDIYA exists to pursue:

We do not need perfect agents to build a stable system. We need infrastructure capable of
observing, orienting and stabilizing the interactions among them.

The Grid therefore does not merely protect agents from one another.

It protects the possibility that their collective intelligence can become something greater than its
constituent minds without their collective dynamics becoming something none of them intended.

That is why:
Multi-Agent Stability is an Emergent Phenomenon.
And emergent stability must be engineered at the level where emergence occurs: the Cognitive Field.
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