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The Conversational
State Transition Model

A neurocognitive model of how conversation changes
what becomes thinkable and actionable
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Conversation is usually treated
as information exchange.
Yet many consequential conversations introduce surprisingly little new information.

0 1 A leader realizes that a failing project rests on an assumption they already knew.

0 2 A question causes someone to connect two facts that had been discussed for weeks.

0 3 A disagreement exposes a representation of the problem neither participant had previously
articulated.

The information was present.

The reachable cognitive state changed.

The Cognitive Topology Hypothesis proposes that cognition depends not only on representations stored
by the mind, but on the viable paths between them: two minds containing similar information may therefore
differ in the thoughts they can readily reach.

The Conversational State Transition Model (CSTM) extends this principle into interaction: conversation
is an external control process capable of changing the probability of transitions between internal
cognitive states.
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The neurocognitive substrate
This model does not require the brain to literally implement a semantic graph.
Several established mechanisms already provide the underlying machinery.

0 1

Relational representation

The hippocampal system organizes relationships
among experiences, while hippocampal-prefrontal
interactions support integration and novel
inference. Human cognition appears capable of
constructing relational maps extending beyond
physical space into abstract conceptual domains.

0 2

Prediction and updating

Cognition continuously uses prior structure to
anticipate what follows. When observations violate
those expectations, prediction-error signals can
trigger updating of internal models and subsequent
behaviour; causal evidence links anterior cingulate
prediction-error signalling to rule switching.

0 3

Cognitive control

Prefrontal systems regulate which representations,
goals, and responses dominate processing,
allowing cognition to suppress an established route
and pursue another when context demands it.

0 4

Interpersonal alignment

During successful communication, activity in
speakers and listeners becomes coupled across
temporally and functionally corresponding systems.
The strength and structure of this coupling relates
to successful comprehension, while cerebral
coherence between communicators has been
observed alongside the emergence of shared
meaning.

Together these findings suggest that conversation can do more than transfer propositions between two independent brains.
It can alter which representations are active, how they are related, which predictions are challenged, and which cognitive
trajectory becomes dominant next.
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Conversation as
controlled transition
Let zt denote a person's latent cognitive state at moment t: the currently active configuration of
beliefs, interpretations, goals, uncertainties and accessible representations.

Conversation provides an intervention ut.

The central object of CSTM is therefore not the utterance itself, but:

T R A N S I T I O N  P R O B A B I L I T Y

P(zt+1 | zt, ut)

C U R R E N T  S T A T E

zt

I N T E R V E N T I O N

ut

N E X T  S T A T E

zt+1

A conversational intervention is valuable when it changes this transition
distribution in a useful direction.
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Different acts.
One higher-order function.
A C T I N T E R V E N T I O N C O G N I T I V E  E F F E C T

01 Q U E S T I O N A question may retrieve a dormant representation.

02 A N A L O G Y An analogy may connect previously separate relational structures.

03 C O N T R A D I C T I O N A contradiction may generate prediction error.

04 R E F R A M E A reframe may suppress one interpretation and make another dominant.

05 S U M M A R Y A summary may align two people's internal models sufficiently for
coordinated action.

These are different linguistic acts, but computationally they perform the same higher-order function:

They alter cognitive reachability.
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A different unit
of measurement
This produces a different unit of measurement.

Rather than asking only whether someone asked enough questions, spoke for the correct percentage of
time, or exhibited a prescribed behaviour, CSTM examines the trajectory created by the interaction:

S T A T E  T R A J E C T O R Y

01

ACTIVATION

02

INTEGRATION

03

REVISION

04

CONVERGENCE

05

ACTION

0 1 Did previously latent information become
active?

0 2 Did separate representations become
connected?

0 3 Was an existing prediction or interpretation
revised?

0 4 Did participants develop sufficient shared
structure to reason together?

0 5 Did the resulting state make an appropriate
decision or behaviour reachable?

A conversation can therefore fail despite excellent surface behaviour if it produces little state change.
Conversely, a single question may be disproportionately valuable if it reorganizes the trajectory of
everything that follows.
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Conversational intelligence
This provides a computational foundation for conversational intelligence:

Conversational intelligence is the capacity to produce interventions
that move another mind, or a group of minds, toward cognitive
states from which better judgment and action become reachable.

A I  C O A C H I N G  /  T H E  P R O B L E M  C H A N G E S

For AI coaching, the problem consequently changes.

The system should not merely infer what is being said.

It should estimate where cognition appears to be, where it is repeatedly returning, what transition is
failing, and which intervention is most likely to make a productive state reachable next.

The consequence of a conversation is therefore not contained in its transcript.

It is contained in the change in the space of possible thought that follows it.
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C O N T R O L L E D  T R A N S I T I O N

z

C U R R E N T  S T A T E

u

I N T E R V E N T I O N

z

N E X T  S T A T E
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