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Prediction Collapse: The Blind Spot of Optimization

Theorem 1.2 (Prediction Collapse): If m(x;) = m(x;) (identical optimal actions), an optimal learner
Futiraih identifies them: x; ~; x,.

Future B

Future B

~ | Optimal Action
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Key Takeaway: Evaluating representations by predictive accuracy alone is blind to future
reachability. It collapses states that differ profoundly in their future potential. The

Unexplored Future C replacement question is not ‘what is most likely?' but ‘what futures remain reachable?’
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The Reachability Turn: An Ontological Inversion

Classical Ontology (Prediction-Primary)

 Primitive: Current State (z € X)
e Evaluation: Accuracy / Prediction Loss
e Operation: Optimization (minimize £)

Admissibility Ontology (Reac
e Primitive: Trajectory (y: [0, 1]
 Evaluation: Continuation-Preserving Capacity
e Operation: Admissibility (maintain viable futures)

S
Minimize £ . /(9—/

=

-
The Continuation Principle: Two states are semantically equivalent if
If and only if they induce identical admissible future structure:

L] =4 &Ly < .;4(.’1?‘1) - A(Eg)
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The Asymmetry of Preservation: Generators Over Inventories

The Math: Minimal Generative Structure I (Inventory)

R(G*) 2 R(I) with |G*| < || %%}Qo

Preserving the minimal generator is necessary

.S O
and sufficient for future recovery. e g&
— " |

-
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G™* (Minimal Generator) ®

The Metaphor: The Eight-Letter Keyboard
Generator Strategy: The Motor Program Inventory Strategy: The Alphabet

AIB|C|ID|E|F|G|H|I]|J]|K
K{LILIMININ|O|P|Q|R|S
TIR|S|T|U|VIVIWIX|Y|Z

The Intuition: A skilled typist doesn’t remember 26 static letter positions. They possess a motor generator. The
alphabet is derived from the trajectories. Loss of inventory is recoverable. Loss of the generator is catastrophic.
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The Four Primitive Objects of Reachability

Trajectory Space (X) Projection System (I1)

A topological space of agent-environment Continuous surjections
histories, not merely states. (mi: X = M;) reducing
trajectory space to
tractable representations.

Persistence Functional (P)

Measures how well the projection system
preserves admissibility under field dynamics.

Admissibility Structure (.A4)

A: X — 2%, Assigns to each trajectory
its set of admissible continuations.
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Lyapunov stability curve
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The Minimal Projection Theorem

X: The full, uncompressed trajectory space. The full, uncompressed
M™*: The minimal admissibility quotient X
(The Semantic Space).
M: Any other arbitrary admissibility T T p
projection.
7*: The unique minimal projection that
reserves Aexacty. M ----==-=-=-==--- > M*
z ¥ M Induced Map M
M* = X/~ 4. Points in M* are meanings:  Any other arbitrary admissibility quotient
equivalence classes of trajectories. projection. (The Semantic Space).
- The Persistence Theorem \1

_If A(x) = A(y), no admissibility-preserving observer can distinguish x fromy.
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RSVP: An Ontology of Admissible Fields

_____% i

® (Accessibility Potential): v (Flow Field): Field Equation:

Where can we go? How are we moving? | VM:-v=— T
Measures the probability Encodes preferred directions PR ErTing TlondestOys adussibilloy
of remaining admissible. of admissible motion. ( Converging flow creates admissibiliy. |

S (Entropic Accessibility):
How much future is left?
S(x,t) =log|A(x, t)|.

&\ The Lamphron (£): log Vol(A(x)) High lamphron = viable continuations. Low lamphron = brittle dead end. Wj




HYDRA: The Reachability Pipeline
H= GLUBIMd .o F 5/Galo R Iif

1. R (Recognition): 2. G, (Graph 3. E, (Admissibility 4. T (Trajectory 5. M (Memory): 6. GLU (RSVP Coupling):
Which distinctions Construction):  Filtering): Which ~ Formation): Which paths have ~ Which path preserves
matter? Where can | continuations What paths persisted before?  future structure?
still go? survive? remain? Selects path maximizing &, v, S.
Filters raw statetoan Organizes features  Prunes dead ends Lifts static nodes Modifies trajectory The Lamphron (£): log Vol(A(x))
activated subspace.  into areachability (Vol(L4) > €). into continuous space via historical High lamphron = viable continuations.
graph. paths. residue. Low lamphron = brittle dead end.




Memory as Stabilized Field Residue (MEM|8)

WRONG: Discrete Storage RIGHT: Field Deformation

Learning = Remembering
(Deepens Trajectory)
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(f : T N f : =T ' % = = N : N\
Identity through Residue || | Retrieval is Reinforcement Implicit Association Density || | The Persistence Balance |
- Memory is not stored discrete | | Toremember is to navigate. Querying a 0(n) stored wave packets ~ Memory survives only if local |
- data. It is a persistent wave | || memory drives a trajectory down the & generate 0(n?) implicit - structural reinforcement L, ()

- packet deformation of the RSVP | | gradient. Traversing the path deepens || | associations via field - and dispersive entropy £_ (®)
field (®, v, S). | the giqnnve. Learning and remembering interference. | | arein global balance.

N D T Eet are Ehe exact Same Operation e L S T T T T T T T 1



The Structural Universality Conjecture

Domain The Generator (G) The Reachable Space R(G) |
Alphabet/Motor | Finger X Direction Symbol inventory A

MEM|8 Memory | Residue field deformation | Retrievable identity

Repair Theory Admissibility relation A | Navigable future space

RSVP Cosmology | Field triple (®, v, S) Future field geometry

Political Economy | Institutional structure Reachable life trajectories

The Unif;(ing Question: What generators are worth preserving?\

The persistence of a system depends entirely on whether G survives
transformation, not whether the generated inventory survives.
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Agency Projection & The Collapse of the Fiber .~

Ontological Compression Funnel

&

L
”’ #}r
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ey

T
Causal History / Full Trajectory Space (X) 7 (Projection Lens) The Metric / Achievement Manifold (M)

/7 - q-.,\ - : i ' e ———— \ ,..|r Tm—— t \
The Pathology ) | Meritocratic Hubris | || The Agency Collapse Theorem |
Agency projection occurs when the The illusion that a position m is a | || When the volume of the fiber vanishes

- metric space M is mistaken for the full complete causal explanation, ignoring into the metric, genuine agentive

 trajectory space X. The complex causal ~ the vast contingency encoded in the | | capacity collapses. The agent becomes
history becomes invisible. ~ collapsed fiber. indistinguishable from the metric itself.
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Hardware Realization: Clockless Computing -~

The Clocked Paradigm
_The hidden projection: 7t;: [P — £;

&

Continuation-First (NCL)

Transitions occur only when inputs are complete.

Clocked Logic: Rigid Time Grid 3 | "
W :

| The NCL Ontology )
DATA: Realized continuation &
NULL: Unrealized continuation (vacuum) | )
llegal: Contradictory continuation XY

Req __J \

__,.-"; .-".f"ll /

A 1<

Signal B i
Output

NCL: Completion-Driven Propagation

Ack ~
Signal A

Signal B :J N X
Output S

_r The Clock Elimination Theorem: A gldbél clockis me're_lj; an a_rbit“rary projection
L imposed on the more fundamental completion partial order.

\
|
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The Reachability Equivalence Theorem ~—

Preservation of Admissible Future [
Volume (A; 1o > A)) &= 1 L)

Preservation of ——-
Semantic Continuity ol e Preservation of Lamphron
(Maintaining the //* space) .. (L(ziin) > L(zs))
YA A\
N

Preservation of Agency 0 b e Preservation of
(Non-collapsing fibers) Minimal Generator (G*)

Synthesi's': Intelligehce, agency, memory, and repair are formally écjuivaleht — ““
_ manifestations of a single geometric condition: maintaining admissible future volume.
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History is Primitive. State is Derived. -~~~

The Replay Invariance Theorem The Final Inversion ) 2=

_In a history-native system, the event Classical: Objects exist. Futures are derived from therh"." |
sequence is a complete sufficient statistic Reachability: Continuations are admissible. Objects are
for system state. merely the equivalence classes of those continuations.

Objects are not primitive. They are the intersection of a generating history
and a generated future. Reality is constituted by reachable continuations.
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