Choice Space Theory (CST) v1.0
Core Ontology and Dynamic Framework
Abstract
Choice Space Theory (CST) is a general theory of adaptive behaviour. It proposes that behaviour emerges from the interaction between an organism and its ecology through a continuously evolving choice space. Rather than treating behaviour as solely determined by either internal cognition or external environment, CST describes behaviour as the expression of a dynamic mapping between available affordances and the organism's current estimates of their ease and value. These estimates are continually updated through feedback generated by interaction with the environment.
The theory is intended to apply across biological scales—from microorganisms to humans—and can be extended analogically to complex adaptive systems such as organisations and ecosystems.

The Five Primitive Concepts
CST is built from five irreducible concepts.
1. Affordances (A)
Affordances are the possible actions available to a system within its current ecological context.
Affordances are relational rather than intrinsic properties of objects. They emerge through the interaction between the organism and its environment.
Examples include:
· eating
· resting
· climbing
· communicating
· avoiding
· cooperating
· waiting
Choice Space Theory begins with affordances because behaviour cannot occur without available possibilities for action.

2. Signals (S)
Signals are the informational consequences generated through interaction with affordances.
Signals may originate from within the organism or from the external environment and include any observable change that can potentially inform future behaviour.
Signals themselves carry no meaning until processed.
They are simply changes in information.

3. Estimates (Ē, V̂)
The organism maintains internal estimates for each affordance.
These estimates are predictions rather than objective properties of the world.
Every affordance carries two continuously updated estimates:
Estimated Ease (Ē)
The predicted effort, friction or accessibility associated with engaging an affordance.
Estimated Value (V̂)
The predicted contribution of engaging that affordance to future persistence, adaptation or viability.
Together these estimates constitute the organism's current behavioural model of its ecology.

4. Feedback (F)
Feedback is the process through which interaction-generated signals update the organism's estimates.
Feedback does not alter affordances directly.
Instead, it recalibrates the estimated ease and value assigned to affordances.
Feedback therefore acts as the learning mechanism of the system.
It is a process rather than a structural component.

5. Choice Space (C)
Choice space is the organism's current mapping of available affordances weighted by their estimated ease and estimated value.
It represents the organism's present behavioural landscape.
Choice space is therefore neither the environment nor the organism alone.
It is the dynamic relationship between ecological possibilities and the organism's current internal model.

Dynamic Process
Choice space continuously evolves through repeated interaction.
The process is:
Available affordances
↓
Action selection
↓
Interaction with the environment
↓
Signals
↓
Feedback
↓
Updated estimates of ease and value
↓
Updated choice space
↓
Future action
This recursive cycle is the fundamental dynamic of CST.

Mathematical Representation
The state of choice space at time t is represented as:
C(t) = ⟨A(t), Ē(t), V̂(t)⟩
where:
· A(t) represents the available affordances
· Ē(t) represents the current ease estimates
· V̂(t) represents the current value estimates
Feedback generates the transition between successive states:
C(t + 1) = U(C(t), S(t))
where U represents the feedback updating process acting on signals generated through interaction.
This formulation intentionally separates state from process.
Choice space is the state.
Feedback is the process.

The Three Irreducible Axioms
Axiom 1 — Possibility Primacy
Behaviour is constrained by the affordances available within the organism's current ecology and by its estimates of their ease and value.
Without affordances there can be no behaviour.

Axiom 2 — Feedback Updating
Interaction with affordances generates signals.
Feedback transforms those signals into updated estimates of ease and value.
Learning is therefore a process of continual recalibration rather than the accumulation of fixed knowledge.

Axiom 3 — Recursive Choice Space
Every interaction has the potential to reshape future choice space.
Behaviour therefore changes not only the environment but also the organism's model of future possibilities.
Choice space is continuously reconstructed through experience.

Behaviour
Behaviour is the expression of the organism's current choice space.
Ecology determines which affordances are available.
Feedback shapes the organism's estimates of those affordances.
Behaviour emerges from the interaction of both.
This explains why organisms exposed to the same ecology may behave differently, and why the same organism may behave differently over time despite no change in its external environment.

Relationship Between Ecology and Behaviour
Choice Space Theory provides a bridge between ecological opportunity and individual behaviour.
Ecology defines the available affordances.
Interaction generates signals.
Feedback updates estimates.
Updated estimates reshape choice space.
Choice space influences future action.
Behaviour is therefore downstream of ecology, but mediated by feedback.

Scope
The theory is intended to apply to any adaptive system capable of interacting with its environment and modifying future behaviour as a consequence of those interactions.
This includes:
· microorganisms
· plants
· animals
· humans
It may also be used as an analogous framework for understanding organisations, communities and other complex adaptive systems where feedback modifies future possibilities for action.

Summary
Choice Space Theory proposes that adaptive behaviour emerges from a continuously evolving mapping between ecological affordances and the organism's estimates of their ease and value.
Interaction produces signals.
Feedback updates those estimates.
Updated estimates reshape choice space.
Choice space shapes future behaviour.
In this way, behaviour is understood not as an isolated decision, but as the ongoing expression of a feedback-shaped relationship between organism and ecology.

